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THE GREAT DRY DOCKS AT THE ERIE BASIN. 
The largest dry docks in the country, and probably the 

largest in  the w orld, are located at the Erie Basin, South 
Brooklyn, N. Y. These docks were built by J. E. Simp­
son & Co. , of Ne w York, an d are now nnder the control of 
the William Cramp's Sons Dry Dock Co., of t!lis city, 
lessees. Our engra ving shows the docks and their appurte­
nances in perspective and in detail: Fig. 1 being a view in the 
engine room ; Fig. 2, the general view of the docks ; Fig. 3 
showing one of the docks while' being filled ; Fig. 4, the 
caisson floating away. Fig. 5 is a transverse section of the 
caisson. Fig. 6 shows the discharge of the pumps, and Fig. 
7 shows the dock and the pump connections in section. 

The illustration represents the City of Worcester in the 
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smaller dock, and one of the largest ocean steamships in the 
larger dock. We extract the greater portion of our de8crip­
tion from the report of the Board of Inspectors ordered by 
the I::lecretary of the Navy. The dry docks are two in 
number, and of the following dimensions : 

DocENo. 1. 
Length over all on coping. • •• . . . . .  . . . . .  . . . •••• . . . •••• 540 feet. 

inside of caiseon when at onterabutment . . . . .. . .  510 " 
insid� of caisson when at inner abutment.. . . .. 490 .. 

Width on top in body. . .. .................... .. . . . . .. 124 .. 
�{floor" " . . . . . . .  . . . . . . . . . . . . . . . . • .• . . . . • . .  52 " 

" " at· entrance'.. . . . ..... . . .  . . . . . •• . . . . . . .  , . . .  46 " 
u top ., ........ . . . .......... ....... ·100 " 

Depth of gate sill below coping . . • . ••• . .  :: . ........ . . .. 27 " 
high water ••••.•• � . . . .. ... ... 22 .. 

DOCK No. 2. 

[$3.20 pel' Aunum. 
[POS'£AGE PREPAID.] 

Length over all on coping . . .  , ... ... .. ...... . .... , 630 feet. 
inside of caisson when at onter abntment ••• . . . .  600 " 
Inside of caisson when at inner abntment . . . . . .. 580 " 

Width on top in body. . . . . . . .. .. . . . . .... ............... 111 " 
,. floor ., •• 0 . . •• 0 . . . . . .  . . . . . . . . ... . . . . ... . 46 " 
" ,. at entrance... . . . .. ..... .............. ... 45 " 
" top " . . . .  .... .... .................. 85 ,. 

Depth of gate sill bplow coping. . . ... . ........ ,........ 30 " 
.. high water .. . . .. . . . . . . . . . . . . . 25 .. 

The docks are built upon spruce pile foun dations 
throughout, the floor foundati on piles being driven in rows 
spaced three feet from cen ters transversely, and about 
four feet eight inches longitudinally, upon which are fitted 

(Continued on page 20.) 
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$ tirutifit �tutritau. 
PERILS FROM SUSPENDED ELECTRIC WIRES. of safer modes of distributing th is  useful but treacherous 

The promoters of electric lighting confidently promised lit agent" One thing is evident: the present mode of s];.spend­
first that the new illuminant would insure com plete immu- ing electric light wires will  not answer. And the sooner 
nity from the peculiar fire risks and dangers to life and health the- electric lighting companies adopt. a better method tbe 
incident to the use of gas. better it will he for them, as well as for thl) pu bJic at large, 

The promise has been fulfilled ; but unexpectedly, the use for every day's extension of the present system increases the 
of electricity for public lighting has developed a variety of cost of displacing it;  and its ultimate displacement is inevi­
public perils as numerous and serious as any dne to illumi- table. 
nating gas, and far more subtle. Scarcely a day passes with- .. , • , • 

out some new and surprising development of this character ; TESTING AND IMPROVING CAST IRON. 

and thou gh the discovered perils may not always be essential It is well known that ordinary cast iron, such as is used in 
to a,nd inseparable from the use of electric lights, the ma- t he production of the stationary and moving parts of ma­
jori ty of them certainly are inevitahle consequences of the chinery, is of a granuiated te"Xture, the grains beiug so mueh 
present mode of distributing the electric current by means of separated as to present a mottled or honeycomb appearance, 
wires suspended in the air. even to the naked eye, and wh en cut by the planer, chisel, or 

The enormous extension of telegraphic and telephonic com- the lathe tool showing a dark gray surface. When this sur­
munication in this and other American cities has tilled the face is filed, so as to reduce its irregularities, the color is 
air with electric wires, w ith connectious in almost every brighter and the apparent dark interstices between the grains 

,house, The wires, and the iniitruments used with them are reduced. But these reductions are ollly apparent ; for 
are designed for service witb currents of small quan tity and i f  the finish of the surface is carried far ther, so as to give a 
high tension. Until the introduction of suspended conduc- nearly uniformly bright color, and then lightly treated w.ith 
tors for the larger currents employed in el ectric lighting, the an acid, as sulpburic or nitric, 01' a mixture of both, tllP 
multitudinous telegraph and telephone wires were no more granular form will be manifested more strongly than when 
tban harmless offenders against msthetic propriety. Crossed the i ron was simply plalled or turned, Indeed, the softer 
by electric light conductors they at once become the means portions, wbich fill the pores between th e real iron grains, 
of ever impending fire hazard, for the current diverted by will be eaten out by the add, leaving plainly observed pro­
the slightest contact with an electric light conductor suffices tuberances, which consist of the granules of the iron. Se 
to heat the coils of telephones und telegraphic iustrilments distinct is the difference, not only between the iron granull'f 
to such a degree as to destroy them and at the same time set I and their envelope, but also betwe�n the size of the gran 
fire to any combustible matter near at hand. ules, that a very slight magnifying power will show it. 

But this is not the only peril incident to such contacts. Under the glass the surface of a smoothed and add 
An officer of the Fire Department of this city reports that was bed piece of cast iron represents very nearly that of an 
during a recent fire the assistant foreman of a fire company emery wherl, the particles of emery (iron) being more or 
received a severe_shock when he went to rel ease the key of less embedded in the surrounding material, some showing 
a fire alarm box neal' the scene of the fire. more an d some less of their hulk. 

The inference was t hat t.he fire telegraph wire had been If the spaces between the i ron granules could be red uced. 
accidentally crossed by an electric light wire, and tbat, had it is evident that the entire mass w ould be stronger ;  fOI 
the pavement been damp on which the fireman stood, so as they are usually filled wirh material that is of no value ex­
to make good" ground," the current passing through his cept as a means of cohering the particles of iron. And not 
body might have killed him on the APOt. only would the mass be stronger, but it could be w orked 

Only a few days before, an accidental contact of an electric w ith more economy of time and tools ; for flint and san d 
light wire with a fire service telegraph w ire resulted in the are deadly enemies to a tempered steel edge. And not only 
destructilln of the electro-magnets in a dozen fire alarm would the mass be stronger and be workpd at less expense, 
boxes in Nassau, Liberty, Fulton, Beekman, Greenwich, and but it would present a far more attractive appearance when 
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?,�IJ�figi�feCi,:ic 'wlres:::::::::::: 
�� .undesirable as the. in terruption of the fire alarm service is velopes the grains of iron in a casting would improve the 

Photography. early history ... _.. 23 the development of.a feeling among firemen and citizens character of tbe iron ; for in an iron ca8ting it is the iron we 
����g�;\':�':;��r�:;ctiOD:-Of::::: � generally that thelegitimat-euse ofan alarm box involves a seek, and 110t non-metallic and foreign material. In the 
�g�:�� aYgre;��������:::::::::::: �! peril that may be "as sudden and deadly as a stroke of light- foundry the prevention and removal of extraneous matter is 
t'�d��:e�

i
1���il�a�Ij8:'·_·_·_·_:::::: � ning. Telegraphic switch boards and telephonic instru- partially provided for by careful skimming of the surface of 

�i��� ���E'lfa;��'i{[��j"d��'.·.-.::::: � ments are similarly made more or less hazardous to use by the the melted iron in the ladles, and by a rise gate in tbe flask, 
���:t1t���Ii:'n��d;��.{J·.s.::::::: �l same misdirection of electric light cnrrents. the latter giving an opportunity for a partial removal of the 
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wire, so as to establish contact. At any rate, when a fireman The experiments consist mainly of trials of mixtures of d ir­
went to free the hose from 'the wires he received a severe ferent iron, in varying proportions in the cupola. And - the 
shock. Enough of the current of the electric light wire had first step in this d irection is the procurement of pig from 
been diverted through the broken telegraph wires to tbe different ores, and subjecting it to a serIes of teets by surface 
ground to make It unpleasant if not dangerous to handle polishing, etching, lirld examination under the glass, and 
them. also by examining the fracture of a breakage. The d ifferent 

It is submitted that, so long as the present system of sus- grades of iron are then selectrd and tested in the cupola, 
pending electric light wires on poles is maintained, one or and again by examination of finished surface. flo far suc­
more members of each fire company should be instructed cessful have these experiments been that mixtures of irons 
in the art of manipulating electric conductors, so as to be have been determined upon for different products, and it is 
able to cut and secure any electric light w i res that the fire- expected that tbe trials'w ill ultimately result in the produc­
men might encounter or with which broken telephone or tion of an iron that shall work much easi er than that now in 
telegraph wires might be dangerously fouled. Tbe fire use, shall be stronger, shall present a much finer surface, 
authorities snggest that the engine h ouses be telephonically and shull require less fuel and time in melting in the cupola. 
connected with the electric light stations, so that an electri- Tbe establisbment to which reference bas been made has 
cian may.be called w ben needed for such service. But that already adopted some of the sllgg'estions indicated by the 
method would be too slow and uncertain ; the clltting and se- results of these experiments, and if the cost of their castings 
curing of electric light w ires is a simple matter, and the man has not been reduced as they come from t.he foundry, the ex­
to do it should be always at hand. pense of preparing them for use by means of planer, lathe, 

To facilitate such work, or rather, t.o make it unnecessary, drill, and other tools has been considerably lessened, while 
it would be easy for t be electric lighting companies to pro- the ultimate product is vastly better than formerly. A sin­
vide at suitable intervals, for the use of firemen, properly gle statement ,-�_ill convey an idea of the decreased cost of 
guarded switches or other means for cutting out from any working a casting of this selected iron. 
fire threatened block any electric currents which might be The same planer cutter used under exactly the same eir-
liable to trouble 01' imperil tbe firemen. cumstan�s dres:;ed an area fourteen times greater, w itbout 

Better still would be a law requiring all electric light con- the necessity of being reground , than it did of the best 01'­
ductors to be securely boxed or buried, so as to be out of dinarily used iron. More definite information will be giveu 
tbe way of possible contact with telegraph or telephone when the experiments now in progress have been completed, 
wires. The €treet mains might be placed against or under .. , .', .. 

the cnrbstones or beneath the sidewalk, and under the pave- Cheese in Central New York. 

ment at street crossings. This at one stroke would eHmi- Tbe principal markets of the dairy region of New York 
nate the gmver pel ils incident to the present method of run- are Utica and Little Falls. At the last meeting of the Utica 
ning the lines through the air. Dairymen's Board of Tr ade for the season j ust closed , the 

With the rapid llIktension of electric lighting by means of Secretary, Mr. B. D, Gilbert, presented a report of the 
arc lights, the hazard of life and property arising from mis- year's work. The season lasted· from May to December. 

V. ���s1��;r�I��i;R��e�0�i;;-:�:' ��r!g,.e 
e�!ci���:;n�':t':iri��g- 58<17 directed currents has suddenly become oue of the most The cheese sold at Utica was 13,230,120 pounds ; at Little 

Ornamental Castings in Iron.-2 figures.-Mantelpieces and . 'serious as well as alarming of city evils. And it is certain Falls, 12,790,500. 'rhe average price was 11� cents a pound. 
t��t'ii'(i;;J�o6�g

ne
� .. ?::.����.I�� .. �:.�����:-:-:������.e� .. ?:.�0

a
l� 5847 that were the community to fully realize the subtlety, p er- The cheese industry, as represented by these two, the 

VI·C<;i�i�.a�e����Yoli1<;,·-;;tt�;:lafe������rll�si:'����;ro�fct-,;:� vasiveness, and iudeterminableness of the perils arising principal markets of the dairy region of New York, brought 
Cilmate.-_Vleans of communlcatlon.-Population. etc . ........... . . . 5847 I from vagrant electricity, as it would if each diversion of an its patrons. in seven months of 1882, $2,992,430.25. The 

VII. l\UNERALOGY.-New Mlneral.Localitles. By R.T. CROSS .... .. 586'J I electric light current were accompanied, as the not more total receipts in these twO' markets last year were $3, 268,950; 
VIII. ASTRONOMY.-The Comet's Head.--1ftgure ............ .... , .... 5862 dangerous liglttning stroke is, by a peal of thunder, tbere in 1880, $3,800,43(1. The falUng off this year is attribnted 
IX. ZOOLOGY.-A Lesson In Comparative Zoology. By Dr. H. W. . . . . 
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MORE WORK FOR INVENTORS. i duced the number of accidents from this cause ; but it is I an inch wide. In a width of these dimensions he prefers to 

It would fill a large vol ume to give even a brief mention of possible to largely diminish accidents from this cause. score the edge of the disk so that one portion of the cut will  
the various ways in w hich inventors bave earned the title of The following is a summary of the Railroad Gazette report be recessed wbile the otiler is advanced. The specd must 
puillic benefactors. What they have don e in the way of of October accidents from cattle on track: b" necessarily moderate-about that of turning iron in the 
life saving inventions alone  entitles tilem to the grati tude of On the Rio Grande and Pecos Valley road', a construc- lathe-or the sand and water would be tbrown out of th e 
the human race. The misery and suffering tbat have been tion train ran over a cow, throwiug five cars from the track. cut before they could do their work. 
prevented by these melllof brains is beyond calculation, and A passenger train on the Mont Alto road , Pa., ran over a The quality of the work varies, of course, w ith that of the 
all mank ind are looking to them for a conti nuance of tileir cow ;  one car w as u pset; injuring nine passengers, four of cutting material employed, emery and oil not heing used 
labors. An inviting field of labor is to prolIlote safety to them seriously. advantageously because of their cutting the saw faster than 
railway travelers and operatives. NotwithRtanding the fact A passengcr train on the Midland North Carolin a road they do the more obdurate material. Quartz sand of vari­
that recent i m provements have made travel by rail one of ran over a cow, throwing off several cars and injuring a ous degrees of fineness appears to give the best results, and 
the safest means of transportation, the Joss of life and limb- brakeman. it seems to be necessary that the disk should be sofler than 
not to mention property�on railways is someth ing serious, On the Chesapeake and Ohio road, a freight train ran into the m aterial to be cut. It is understood , of course. that the 
and it remains for inventors to diminish the number of rail- some cattle, throwing tbe engine and several cars down a disks are not serrated like a circular saw, but are smooth on 
way disasters as far as possible.  bank. The engineer and fireman were killed . the edge. Indeed, their action appears to he precisely like 

The Railway Gazette reports: " Killed in the year endin g On the Cilicago, St. Louis, and New Orlea�s road, a freight that of the toothless blades used in sawing bl ocks of marble 
with October, 1881, 397; injured, 1,687. Year ending train ran over a m u le, and fourteen cars w ere piled up in a and other stones; they merely push the cutti ng sand against 
Octobet·, 1882, killed, 401; injured, 1,466." Som e  of these bad w reck, and a brakeman was killed. the material, or perhaps to a certain extent receive and tem-
caf'ualties were unavoidable,  but many of them might have On the Indian apolis and St. Louis road, a passenger train pora rily hold it em bedded in thejr softer material. 
been prevented by the use of  properly arranged safety ap- ran over a cow ,  throw ing tile engine and baggage car down 4 4.' .. 
plian ces. Among the accidents reported for October last a bank. The fireman was killed. 

-

w ere six collisions from misplaced switches. It will be un- On the Louisville and Nashv ille road, a passenger train 
Cbeapened Almnlnum. 

derstood that safety sw itches will not preven t this class of ran into some cat tle, throw ing tbe whole train from the The improved proceBs of producing the metal aluminum , 
accidents. A train takes a siding to let another train pass, track, killi ng the fireman and injuring eight passengers. recently reported from England, does not cileapen the pro-
and the switch is n ot changed. A train runni ng in tbe same A passenger train on the Texas and Pacific road ran over duct anywhere near enough to bring the metal into serious 
direction as the one side tracked must inevitably collide with a cow, throwing tbe engine down a bank and into a creek. I competition with iron. The inventor, Mr. James Webster, 
the la tter, if not stopped in time to prevent it. In such cases A IJrakeman was killed and tile fireman hurt. of Hollyw ood, near Birmingham, Eng. , clai ms, however, it> 
the only sure preventive woul d be an automatic signal A con struction  train on the Den ver and South Park road have found a way to solder and weld the metal. If this 
connected with the sw itch in such a man ner that the ran over a cow and was th rown from the track and down a claim is true, and the metbods are practicable, the improve­
engineer of the com ing train would be warned in time to h igh bank, killing the conductor and two laborers. ment is l ikely to greatly extend the usefulness of the" com-
prevent a collision. It is,  by many, considered sufficient A passenger train on the Missouri Pacific road ran over a ing" metal. 
protection, where no safety switch is used , to signal trains cow, throwing the whole train from the track and ki lling a Mr. Webster's process of reducing the metal is descrIbed 
that w ould run off the cnds of the rails  at a stub switch ; brakeman .  a s  follows: 
tbat is,  trains runn ing in a direction opposite the way the 'A freight train on the Louisville and Nashville road ran A given quanti ty of a.lum and pitch, which are first finely 
frog points. A train running to ward the point of a frog over some cattle, throwing the whole train off and killing ground, are mixed together and placed in a calcinin g fur­
cannot derail on account of t h e  position of the switch, as it the engineer and a brakeman. [This makes two accidents nace, by which means 38 per cen t  of water is dri ven out, 
must follow one track or the other, but the derailments for that road in October.] , �aving the sulphur, potash , and alu m ina with oxide of irOD. 
occur to trains rnnning toward the head of the switch. This A passenger train on the Wilmi ngton and Weldon road The calcined mixture is then put  into vertical retorts, and 
is tbe kind of derailm ent s the safety sw itches are designed to ran over a cow, and the engine and two cars were thrown stearn and air are forced through, wbich leaves a residue of 
prevent , and where they are in use no signal is n eeded in I from the track. potash and alumina only. This.residue is afterward placed 
that direction, but in the opposite one to ·warn trains run- The above statement is summarized here to give inventors in  a vat filled with warm water, which is heated with steam. 
ning toward the point of theffog. Of course, the signal should an idea of the value of an invention that will preveDt such The potash is thus leached out, and the alumina left as a 
be placed rar enough from the switch to give time to con- disasters. It is not expected that all such accidents can be deposit. The potash liquor is  then run off, boiled down , 
trol the train, and this signal wonld perform a double pur- prevented, but it is believed that much good would result while the alumina precipitate is ccllected in sacks and dried. 
pose, viz. : If the enginel'r desired to keep the main track, from w ell-directed labor in this d ir ection . It is tilen ready for makIDg chloride of aluminum. The 
and the switch was turned to the siding, the gong (or other With poor fences, 01' no fences at all, cattle wil l  trespass, alumina deposit thu s  obtained contains about 84 pel' cent of 
signal) would warn him to stop. If, on the contrary, he and this is something tbathuman ingenuity cannot prevent, pu re alumina, while that which is obtained by the old pro­
w ished to go on the siding, he would know the switch to be but it would seem that more efficient cattle guards might be cess of precipitation has only 65 per cen t. ' Mr. Jones, the 
right, and he could proceed "with caution . "  But here contrived which would prevent stock lea1l;ing the highways W olverhampton borough analyst, certifies that the const itu­
comes the need of anotiler signal-to warn him in case there and trespassing 'on the railways, as they frequently do. Im- ents of Mr. Webster's alumina deposit are as follo ws : Alu­
is a train already on the siding, aud this, to be reliable, must proved cattle guards would contribute somewhat to safety, mina, 84'10 ; sulphate of zinc, 2'68; silica, 7'40; w ater, 4'20; 
also be a u t omatic, and operated in some man ner by tire trai n but the pilot or "cow-c�tcher" is the objeetive point of i n- alkali n e salts, 1'62. In order to complete the process and 
occupying the siding. The aim in providing switch signals ventors. It is niorally certain that stock will get in front convert it into aluminum, the chloride of alum inum is 
should be directed as much in the direction indicated by the of the locomoti ve, and, un less such obstructions are met treated with sodium, in order to withdraw tbe metal. Alu­
point of the frog as in the d irection pointed out from the under tbe most favorable circumstances, great dam age is minum is afterward alloyed with copper, si lver, and other 
.. ileel " to the " head" of the switch. Indeed, the former is done. The pilots on most locomotives allow an imals to roll metals. It is used for the manufacture of bismuth bro nze, 
of the greater importance, as some of the most horrible dis- under the wh eels instead of th rowing them to one side. Of aluminum bronze, or any other all oys. 
asters on record have been caused by collisions resulting course, it is  necessary to have a certain amount of clearance 
from misplaced swifcnes which threw trains on the siding below tile pilots, but many of them are much higher tilan is 
where other tra ins  were standing . Trains running in the necessary to clear frogs and crossing planks or whatever 
other direction over a misplaced switch (other than the safety comes above the surface of tbe rails. The " noses" of 
switch) will be derailed , but such accidents are not u sually  most pilots point too much skyward for the successful re­
as serious as the collisions. By providing tile mo�t approved moval of an imals from th e track, and what is wanted is a 
safety switches, derailments of this nature w ill be prevented , "cow-catcher" that will not run over animals, but cast them 
and when we have proper signals, coJli�ons from misplaced to one side. Som e  wheel fenders shoul d  also be provided 
sw itches will ile heard of no more. for the truck w heels, so that in case the pi lot  fails to per· 

Much destruction of life and property is caused by spread- form its duty the wheels will encounter no obstacles , eitber 
ing of rails. Accidents from this cause are usnally disas- animals or other obstructions. In these days of train­
trous, for the reason that train s are usual l y  running at a wrecking the pi lot has responsibilities aside from removing 
rapid rat e, when sprt'ading o f  rai l s  is the cause of derail- animals from the track, and it is sadly in need of the earnest 
m ent. In classifying the causes of railway accidents, those attention of inven tors. 
assigned to this one may properly be cbarged to "defect of The amount paid annually by railroad companies for 
road," wh ich in turn may be set down to defective manage- stock k illed witilout doing damage to railway property is 
ment.  It is not easy to determin e the cause of rails spread- connted by hundreds of tilousands of dollars, much of wilich 
ing sufficil'ntly to allow the Wheels t o  leave them, without may be saved by more efficient cattle guards. And it  will 
exhi bitin g signs of spreading long enough before au accident be seen from the foregoing statement that tile cost of life 
could happen to give ample time to make them secure and limb, together with the destruction of property annu­

Inventions and Inventor •• 

At a recent meeting of the members of the Lon don Asso· 
ciation of Foremen, Engineers, and Draugh tsmen, Mr. E, G. 
Swann read a paper entitled "Inventions and I n ventors." 
He said that inventions h ad either been accidental or elabo-
rated by study and research. The invention of gunpOWder, 
printing, and mechanism w ere the results of study and 
research; All inventors had been benefactors of the world 
in their respective degrees. The patent laws had long been 
a subject of discussion, but the qu estion was, Would it not 
be better, after all, to abolish the patent  laws altogether, 
and to secure the rights of inventors by simple registration 
of first puillicat ion , in the same way as the rights of authors, 
artists, and designer� were secured ? Assuming that tbe 
patent laws were to be preserved or contin ued, be suggested 
that, in anticipation of internat ional patent laws, they 
should adopt the seventeen years' term in force in the United 
States. Then the full term should be divided illto five sub-

There are varions causes for the gradual widening of the ally from (, cattle on tile track" is ellormou�, and a fortune terms: the fi rst of five years, on a payment of £10, and the 
.gallge o f  the track, such as flange wear, yielding of spikes to is in store for those who will do the needful in the premises. other four of three years each, on a payment of £5, making 
lateral presslll'e in soft ties, an insufficient  number of ties 4 •• � .. in all £30 , and a m onth's grace, subject to a fine of £1, to 
lind spikes, rails out of surface, etc. These combine to spread SAWING HARD STEEL WITH SAND. be allowed ill each sub-interim. He would have no exami-
the track gradually, but it must be the wor,t type of mis- The practice of mechanics is largely a series of experi- n ation into the n ovelty of the patent, and he would h a ve 
man agement that would fail to see and rem edy tbis in time ments, some successive an d cumulative and others isolated all patents classified, condensed, and indexed up to within 
to prevent dIsaster. It requires a spread of 3% inches to allow and independent. Some months ago a mechanic wished to six months , and annonnced in a weekly illustrated journal 
wheel s to drop between the rails ; and although old tracks are cut some very narrow slots in a bar of steel tl.l at was b am- to be filed in every town, either in the public library or 
al ways more or less wide of tbe true gauge, for reasons stated mer-hardened, and it was desirable  that it should not be principal post-office. All fees silould be paid ill adhesive 
above, it  seems out of  keeping with the present system of annealed and rehardened, because of the danger of disturb- stamps, to be canceled only at the Patent Office; and all as­
railway management to allow a track to spread enough to ing the relative widths of the slots. The w orkman tried the signments to be void unless registered at the Patent Office, 
cause mischief. But inasmuch as the facts are before us, a ordinary saw, or til in rotary milling tool, but found it to be which could be done on the payment of a fee of lOs. , an d 
remedy must be sought for, w h ieh it seems can only be fonnd impossible to keep an edge. After many ineffective trials, the register to be open for inspection on the payment of ls. 
in some improved method of rail fastening. It is dear that he recollected having wi tnessed tile sawing of stone with as a stam p fee. He would have all Patent Office employes 
if the ordinary ties and spikes will not bold the rails securely , �and urged by sheet iron blades. He substituted a soft iron to bold office during good behavior. The government should 
some other means of fasten ing must be resorted to, and it disk for his steel saw, and,  procuring some moulding sand, pay a royalty for the use of any patented in vention; and, 
helongs Lo i nventors to provide the means. That we allow he had the satisfaction of seeing progress Ihade in the obdu- finally, all disputed questions about patents to be decided 
track to spread is not to our credit as engin eers; mechanics, rate steel. By changing the moulding sand for iine quartz by a special tribunal for the RpeciaI pu rpose. He believed 
01' rail w ay managers. In October last, six cases of spreading sand and using a disk of Mun tz sheathing metal, feeding the that in the present day nine in ventions  out of ten turned 
pf rails are reported, w hich killed one conductor, and in- sand with w ater, he performed the job in a most satisfac- upon mecbanical contrivan ces. He proceeded to say tilat 
jured "three other train men, and damaged rolling stock to tory man n er. science itself had borrowed its resources and arrived at the 
t h e  extent of many thousands of d ollal's A m oderate ex- Since that time he has experimented with disks of lead precise disclosure of facts to solve obscure problems from 
pen diture for improved rail fastenill'gs would have prevented and antimony, of copper, plate brass (rolled), sheet iron, mechanical appliances, until at length some points were 
all th is  alld mueh that has gone before. and the Muntz metal . He gives the preference to the latter, reached at which all branches of knowledge and all varie-

The same month shows up twelve accidents from cattle on and has sl Icceeded, by using three thicknesses of the metal, ties of skill be<;ame naturally reflective, auxiliary, and RC­
track. It may not seem clear how inventors could have re- to cut a wide" kerf," in slotting more than

-
one-quarter of celerating. 
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011 Refining. 

The apparatus employed for separating the various in­
g r'edi�nts contained in <,rude petroleum in the process of 
obta in i ng kerosene con si sts of an iron still having a wrought 
iron worm pipe, which is submerged in a tank containing 

cold water. The still having been filled with crude oil, a. 
fire l ighted beneath it causes the oil to boil and drives off 
the m ore vola.tile vapors, which at ordinary temperatures 
pa.ss over w ithout being 'Condensed. By surroundi n g  the 
coil with ice, or by compressi ng these gases by means of an 
air pump, they may be con densed into the form of very 
volatile liquids, termed rh igolene an d  cbymogene. 

After t hese bave been eliminated, the vapors begin to con­
dense in  tbe coil, the resulti ng oil being received in a tank 
at its farther end. That first form ed has a gravity of 95° 
Baume, but tbe product becomes heavier as the process pro­
ceeQs. It is usually customary to direct the stream into one 
tank until the gravity reaches from 65° to 59° B. , form i ng 
crud e  naphtha, when it is diverted into the kerosene tan k, 
into which it is al lowed to flow until a gravity of about 38° 
B. is reached , or the oil becomes of a yellow color. 'l'his 
seco n d  fraction is the bu rning-oi l , w l/ ich requires a farther 
pu ri fication to .fit it for use. The stream is next directed 
into the paraffine oil tanks, and allowed to run until nothing 
remains in the still except coke . When , ho wever, very large 
stiIl� of 1 , 000 barrels capaci ty or upward are employed, the 
<ijstillati on is stopped wben the residuum has attained a 
tarry consistence, the remaining oil being extracted in I smaller st ills. 1 

By slow distillation in high stil ls, the production of the i 
heavier oils m ay be avoided, they heing " cracked " into I 
l ighter oils, so that only crude naP

.

htha, kerosene, and coke I result. 
The burni ng-oil is purified by tbe addition of about ten 

per cent of  sulphurie acid to improve th e ,,01 or and deodor­
ize it .  The acid is poured into the oil and the liquid thor­
oughly agitated and then allo wed to stand , when a dar. 
tarry residuum separates. This is removed , an d the clear 
oii is then agitated with water an d afterward with caustic 
soda or ammonia. This n�utralizes any remaining traces of 
acid, a l l d  is  removed by water. In some instances it  is t hen 
heated to expel a s m all  proportion of naph tha 01' benzine 
which it may cootain ,  or is redistilled. 

The crude naph tha is redi stilled for gasol i ne, benzine, or 
refined n aphtha , or is poured i n to the oi l wel ls, nominally  
for the purpose o f  clean ing them. In some i nstances i t  is 
used for adul terating the crude oil SOld to the refiner. I In the d etails of the process of refining, manufacturers 

I some w hat differ. Some blow steam through the crude oil, 
thus taking off the naphtha previous to distillation. In other 
in stances, the h eavier portions of tbe distillate are separated, 
forming safer oils than those in ordinary use. Thus, " astral 
oil , "  averaging 49° B . ,  flashes at 125° of Fahrenheit 's scale, 
anJ " m ineral sperm , "  having a gravity of 36° B. , o llly 
yields inflammable vapor at temperatures above 262°. 

Oil which flashes at or above 100° F. , is considered safe 
for ordinary use, but the temptation to allow tbe heavier 
porti on of the crude naphtha, an article which co m mands a 
mucb lower price than oil, to flow into the tank designed 
fOI th e latter is so great that m any kin d s  of oil in the mar­

ket are very dangerous , their vapors exploding at a much 
l o wer point. 

Instead of con tinuing the flow of n aphtha into its propel' 
tan k u n til a g rav ity of 58° or 59° B. , is attained , it is di­
verted into the burning- oil reservoir wb ile yet as light as 
630 t o  65°.  

Dr. W b i t e, of New Orlean s,  foun d  that one per cent of 
na phtha adlled to an oil which flashed 1330 F. ca used it to 
flash at 103° ; with  2 per cent added i t  flasbed at 92° ; with 5 
per cent at 83° ; w ith 10 per cen t at 59° ; and with 20 pel' cent 
at 40°. 

O rdinary kerosene, havin g a gravity of 47° B. ,  flashes at 
86° F. An oi l which will not flash below 100° may be made 
by running off the naph t ha t() 58° R ,  and exposing the oil in 
shall ow tanks to the sun or a strong light for a day 01' 
two. 

The average yield of crude Pennsyl van i a oi l  is stated to 
be : Gasolin e l Yz, refi ned naph tha 1 0 ,  benzine 4, refined pe­
troleu m or kerosene 55, lubricating oil 17Yz, paraffin.e 2, loss, 
gas and coke, 1 0, total 100. 

By " cracking " it can be m ade to yield : Crude n aphtha 
20, burning�oil 66, coke and loss 14. 

The meth od for ascertai n ing the degree of heat at wb ich 
tbe hyd rocarhon vapors of petroleum are liable to explode 
con sj,'ts in hea ting the oil in a porcelain veseel  surrounded 
by a hot water bath. A w ire is placed a quarter of an inch 
above the rim of the vesse l ,  and when a thermometer wb ose 
bulb is submerged 1Yz inches below the i'urface of the oil 
i ndicates th e desired heat, say 90°, a smnll fl ame i s  quickly 
passe d along the wire over the surface of the oil : if no flash 
is produced, the heat is continued and the tpst applied at 
every 3° above this un t il the flashing point is reached . The 
operati on is then repeated witb a fresh sam pI e o f  oil, fresh 
�ater h?i ng used in the outer vessel, the source of heat being 
removed when a te mperat ure approaching tbat obtained in 
the first experimen t has been reacbed . Thi s is the Engl ish 
method, but there are other ways of testi ng petroleum em­
ployed in  this country, which are, however, similar in prin­
ciple, and nearly so in detail , to that described above. ­
Gla88ware Reporter. 

THE Madrid Mining ,and Metal lurgical Exh ibition is 
announced to open in the Park of Madrid on April 1, 1883. 

Icitutifi c jtUtritJu. [JANUARY 1 3, 1 883. 
��- ;  

Estimation 01' 'rannln. 

G. Siman d bas been experimenting on Lowenthal 's method 
of estimating tanning by glue or gelatine, iu the Vienna Labo­
ratory of the ex per imen t stati on for the leather industry. As 
he could not obtain concordant results within it, he b ad re­
course to tbe use of h ide 01' tissues tbat contain glue. His 
experi ments are described in Dingler'8 Journal (cxlvi . , 133), 
Unoiled violin strings were used by A. Girard with stilI bet­
ter results. The commercial tannic acid con tains variable 
quantities of tannin , and hence cannot be used in these com­
parative experiments. 

NEW HOSE COUPLING. 

The difficulties attending the use of tbe old fashioned hose 
coupling are too well known to require mention here. The 
time consumed in effecti ng a union of the lengths of hose, 

1 

CASSEDY'S HOSE COUPLING. 

the necessity of having the fight ends t ogether, the use of a 
spanner, and the great liabil i ty to injury are all serious ob­
jecti ons to tbe common form of coupling, which are obviated 
by the invention illustrat ed by the annexed engravings, in 
which Fig. 1 shows the coup l ing partly un ited. Fig. 2 
shows it united, an d partly brol,en away to exhibit the pack­
ing rings, etc. Fig. 3 sh ows the m a nner of coupling. 

The two halves of the  coupling are exactly alike, so that i t  
makes n o  difference h o w  the ends o f  the hose sections are 
arranged. Each half of' the coupling bas a latch hinged to 
it, which partly encircles it, and is apertured near its free en d 
to fit over a bevel ed r ib on the other half of the coupling. 
In the face of each half coupling there is an annular space 
for the packing ring, which makes the joint tight.  

CASSEDY'S HOSE COUPLING. 

This coupling is adapted ·to steam as well as water pipes 
where a tem porary connection is required . It has been 
tested at a pressu re of 225 pounds per square inch,  and is 
steam , air, and water tight. One person can connect and dis­
connect it without the use of tools of any description . It 
can even be done readi ly in the dark, and requires o n ly an 
instant to couple or uncouple it. There is n o  possibil ity of 
its flying apart. A complete coupling for a 2%-inch hose 
weigbs only 5 pounds. 

Hon. W. B. Miller, 160 West State street, Trenton, N. J. , 
is agent for this coupling. Messrs. Williams & Cassedy, of 
Cape May City, N. J. , are proprietors. 

Tests Cor Light. 
Dr. Koenig has been making a number of experiments on 

the qual ity of different kinds of light by means of the leu­
coscope, an instrument of his inven tion. It consists of a 
rbomboid of calcspar, a quartz plate, and a Nicol 's prism. 
Wben a ray of light  enters the spar i t  is split into two rays, 
polarized at right angles. These traverse the quartz and Nicol. 
When analyzed tbey show two spect ra of absorption bands. 
and the peculiarity is that where the bands OCCllr in one ,  the 
other spectrum i s  of pristine brightness, so that the two spec­

tra overlaid give a continuous spectrum. The num ber of 
bands is increased by increasing tbe thickness of quartz, and 
t b ey can pe shifted by rOll>ting �he Ni col . It is  possible, 
therefore, by rotaling the Nicol , to make the colors in each 
spectrum pr(}duce white  l ight togetber. When different 
kinds of light are examined by the instrument, different 
amounts of rotation of the Nicol are required to bring the 
two spectra into conformity .. and the angles of rotat i on are 
a gauge of the color-quality of the light examined. Ac­
cording to results com mun icated to the Physical Society of 
Berl in,  Dr. Koenig finds that the angle for stearin candles 
is  71 '20 deg. , for gaslight 71 '5 d eg. , for electric arc l ight 79 
deg. , for magnes ium light 86 deg. , and for sunlight 90 '5 deg. 
For burning phosphorus and the Drummond lime light the 
angles w ere between gas and the ele�c light. It tbus ap­
pears that the magnesium ligh t more closely resembles sun­
light than that of the electric are, a result confirmed by the 
fact that the amline dyes, hardly distinguisbable by gas­
ligb t , can all be distinguished by the arc l ight , except a few 
" bronzes, " and even these are clearly distingnhhabl e by 
magnesium as by sunlight. Dr. Koenig has also tested 
SWan and Edison incand esce nce lamps, and finds that 
the luminosity i ncreases at jirst in a much greater rate 
than the current i ncreases ; d oibling the strength of curren t 
very large ly increased the l u m i n osity. The h igb est angle 
reached w as 78, or very nearly that for the arc lam p. Th ese 
researches are of much interest. They indicate the excel­
lence of magn esium as a standard l igbt  giver. 

.. . . . .. 
Action 01' Poisons on the Petals of Flowers. 

A. Anthony Nesbit, F . e . S . , states in the Journal of 
Science that he b as made some experiments on the action of 
various substances on the life of flowers, and for this pur­
pose selected some of the best known alkaloids, viz. , stry ch­
nine, sol anin e , digi taline, quinidine, atropine , qu inine,  cin ,· 
chonine,  picrotoxine, acon lt i n e ,  brucin e , and m orphine , using 
on e-quarter per cent and one pel' ce n t solutions ,  The alkaloid 
of tobacco heing very difficult to ob t ain pure, owing to i ts ra­
pid oxidation, 5  per cent:an d 20 per cent solu tions of tobacco 
(hird's eye) were used in its stead . The flower chosen for 
ex periment was the n arcissus, and tbe results sbowed that 
there was here a wide field fol' long and patien t  inve,tiga­

tion. 
Of all the t welve solutions, tobacco proved , in a very 

marked manner, to be most destructive to the life of the 
flower of the narcissus ; the rema ining eleven poisons, though 
but slowly injurious, n evertheless in some instances showed 
marked difference of effect, or, it may be sai d, sy mptom . 
Thus strych n ine, next i n  poisonous power to tobacco, drew 
the petals upward , and mad e them dry aod brittle, symptoms 
also exhibited by solani n e  poisoning, while quin idine and 
several other alkaloid s rendered the petals lim p and rotten . 
Morphine, one of the It'ast poison ous ( to the narcissus) of the 
alkaloids ex perim en ted with, without destroy ing the flower, 
curiously enough imparted to tbe petals a flaccidity resem­
bling that of  the petals of the poppy. 

A Gasoline Engine. 

A petroleum motor, 01' rather an engine for obtaining 
motive power from an explosi ve mixture of gasoline vapor 
and air, b as been con structed by a Ha noverian firm, and is 
d escribed by Professor SehottIer in the Wochensclmjt de8 
Vereins De lJtschm' lngenieure. The worki ng cylin der is 8 
inches in diameter, with 14T"1f -in ch stroke. The design 9f 
the machine is similar to that of a type of gas-en gi n e con· 

i structed by Wittig and Hees. The gasoline is led through 
I pipes t o  the pump cylinder, where it mixes with a definite 
proportion of atmospher ic air. The mixture is then com­
pressed and forced into the working cy lin der, where it is 
igni ted by a lamp s ':parately supplied with oil. In, four 
trial s with t he particular engine in ques t ion, the maximum 
force obtained w as 4'5 hor�e power, with 130 revol utions 
pel' J;llin ute . 'rhe consumption of spi ri t of sp. gr. 0 '675, 
w as at the rate of 1% to 2Yz pints per horse power pel' hour. 
The value of the material is estimated at l % d. per poun d 
w eight ; and the machine is stat ed to require as li ttle atten­
tion and to work as cheaply as a gas engine. 

.. ' .  � .. 

SHlco Copper Electric Wire. 

Owing to its great er strength ph osph orus ht'Onze is used 
sometimes instead of copper for con ducting electrieity, s i n ce 
much smaller wire possesses the necessary strength . Tbe 

resistance offered by phosphorus bronze is considerably 
greater than that of copper, so th at while it ans w ers well for 
telephone wire it is not adapted to long tel egraphi c l ines. L. 
Weiller, of Angouleme, bas recently alloyed copp!>r wi t h  
silicon instead o f  ph osphoru s, an el made a si licon bron ze, 
the conductivity of which is twiee that nf phosphorus bronze, 
w bile its strength is not less, and hence seems well adapted 
to electric cond uc tors , The relati Vt strengths of copper, sil ico 
bronze, and ph osphorus bronze are as 28, 70, and 90 ; con­
ductivity as 100, 61, and 30. 
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FlreprooC Paint_ 

Various substances have often been proposed as fireproof 
coatings for the protection of woods employed for building 
purposes, but most of them have been abandoned as being 
either too costly or not sufficiently durable. The following 
process, invented by Messrs. Vilde and Schambeck. is de­
scribed in La Papeterie. The paint consists of 20 parts of 
finely pulverized glass, 20 parts of finely pul verized porce­
lain, 20 parts of any sort of stone in pow der, 10 parts of cal­
cin ed lime, and 30 parts of w ater-glass (silicat e of soda), 
9I1ch as usually found in commerce. The solid elements 
having been powdered as finely as possible anl'i sifted , are 
moistened, and then intimately mixed with the water-glass. 
This yields a mass of sirupy consistence that may be .em­
ployed for painting, either alone or mixed with color. The 
addition of the lime gives a certain unctuosity to the mas> 
for whitew ashing, and its combi nation with the sil icic acid 

. of the soluble glass serves to bind t he other-materials together. 
The proportion of the different elements above mentiolled 
may be changed save that of the water· glass, which must 
remain constant. These elements may even be replaced one 
by another ; but it is alw ays well to preserve the lime. In· 
stead of the silicate of soda (sol u ble glass of �oda" soluble 
glasR of potash might-be used ; but the former is less expen­
sive. Tue coating is applied with a brush , as other paints 
are, as uni formly as possible over the surface to be protect­
ed. The first coat hardens immediately, and a second oll e 
may be applied six h ours or more afterward. Two coats 
are suGicient. This  paint may l ikewise be employed as 3. 
preservati ve against rust, and used as a coating for iron 
bridges, etc. 

• .,. I • 
LOG SETTING APPAltATUS FOR SAWMILLS. 

The engraving sh ows an apparatus by which the sawyer 
is enabled to gear the log shifting devices of the carriage 
with a shaft loca/eo alongside of the carriage, so as to shift 
the carriage farwa rd or backward at will. 

The carriage ways or tracks, head block, sliding knees, 
racks. the adj ust ing shaft, and pinions are of tbe ordinary 
construction. 

To turn the adjusting shaft and pinions by power at the 
w ill of the sawyer, for setting the log up to the saw from 
time to time, and for shifting the kL' ees back when a new 
l og is to be put on, there is arranged a long shaft at the side 
of the carriage, at tbe back. This  shaft is revolved con­
tin uously by a belt from a n y  suitable driving pulley. On 
this sha ft there is a double pulley arranged so as to slide 
along it as the carriage goes, the pulley having a feather 
running in the groove of the shaft, so that it may revolve 
with the shaft so as to drive tbe friction pulleys j , mroaled i n  
the swinging frames above and below a pulley o n  the l o g  ad­
justin g shaft. Tue upper pulley is dri ven by a straight belt, 
the lower one by a crossed belt for reversing the m oti on. 

The pivoted frames carrying the friction wheels are sus· 
pended from the hand lever at tbe top of the first k�ee rods, 
so that by 'shifti ng the lever in one di rectioll one of the fric­
lion wheels will be .m ade to drive 
� wheel on the adjustin g  shaft in 
one direction, and . by Shifting it in 
the other direction the otber wheel 
will drive it the other way, while 
In the middle position both whee],; 
will be disconnected and the w heel 
Dn the log adj usting shaft will be in­
Dperative. 

A scale is so located with refer­
ence to a poi nter on the first k n ee 
)IS to gauge the movements of the 
knees. 

Witb apparatus of this kind the 
setting of tte logs is greatly sim­
plified, and atlthe same t ime i t  may 
he d()ne accurately and qui ckly. 

This inven tion has been patented 
by MI'. Walter P. Schofield,  of Ce­
dar Keys: Fla. Furtber informa­
tion may be obtained by add ressin g  
Messrs. Schofield & Bailey, a t  the 
sam e place. 

... . .. 

IM.PROVED VISE,  

We give engravings of a vise which is  novel both in form 
and in. the pri n ciple upon which it operates. Only two styles 
f\rc shown, one being a hand vise, the other a brace wrench . 
In add i t ion to these, vises on the same general principle 
are made in larger sizes for bench work, for smitus, and for 
all other purposes where a substantial  an d reliable vise is re­
quired. It not only actR as a parallel vise, but it bas greater 
grippi u g  power than vises of the usual form, and is much 
more powerful tba'n the ordinary parallel vise. 

All of the parts are of steel, drop forgsd, and finished by 
the most approved machinery, so that the pieces of an.y par­
ticular style of v ise are interchangeable, admitting of renew 
ing broken or worn parts if. required. 

COMPOUND POWER VISE. 

Being made w bol ly of steel, these vises are not only lighter 
hut stronger than i l:on vises. 

The. jaws are ' provided with t w o  screws, each right­
handed on one end and left-handed on the other, so that by 
turning the screws in one direction tbe jaws will be ap­
proached toward each other; and by turning them in the 
other direction the jaws will be separated. The nuts in 
which these scre ws work are cyli ndrical, . and are capable of 
t urning ill their bearings in the jaws, so that th e  screws 
al ways have a d irect bearill g. The m ovement of the jaws 
is  very quick, and by turning both screws alike, the 
jaws are kept parallel with each other. When the jaw s are 
nearly approached to the object to be grasped, or in contact 
with it, t he t ightening or 'principal pressure is secured by 
turning the screw farthest from the jaws. 

In its application to the brace, as shown in Fig. 1, the 

Surgical Instruction · Cor Engineers_ 

It is pretty generally recognized am ong surgeons that the 
successful practitioner of that art bas need of not a little 
mechanical ability. Indeed, many if not most surgeons of  
eminence have sh own a genius for mechanics of the finer 
sort, and bave owed to their mech anical ski l l  and dexterity 
no small p ortion of their professional success. 

On the other hand, it is beginning to be understood that a 
limited knowledge of operative surgery, certainly en ough of 
the art to enable a man to tie an al�tery, stanch a fiow of 
ulood, or bind up the wounds of an injured w orkman 01 
traveler, is highl y  desirable, if not vitally n ecessary, to me­
chauics and engineers. This is especially true of the fore­
men of machine shops, engine drivers, an d civil and mining 
engineers. In many manufacturing operations and in all 
work s of constrnctive and mining engineering, accidents are 
al ways liable to u appen ; and not unfrequently the needed 
surgeon is m iles away, In any' case, the advantage of hav­
ing close at hand some one familiar with tue fi rst treatment 
of serious h u rts, who can do what is needful to be done in 
Huch e m ergencies to keep the patient's li fe from wasting be­
fore the regular surgeun's help can be obtained, is beyond 
question. 

Hitherto, so far as we kn ow, provision for this important 
line of instruction for young engineers and foremen in con­
structive w orks has n ever been made by our technical insti­
tutions.  The t rustees of the University of Pennsylvania, 
however, have now taken the first step in a movement in 
this  directi on, and have engaged a lecturer on operative 
surgery t o  give a course of lectnres on snrgery to the sen ior 
5cientific classes of tue collegiate department of t he U ni ver­
sity, especially the m i ning and en gineering sections. The 
innovati on is a good one, and it is to be h oped that the re­
sults will be so encouraging that the l ectures will be n ot 
only continued, but imitated in all high grade technical 
cbools. 

.. . . . . 
Progress In Florida Drainage and Exploration,

' 

A press dispatch states that the dredge of the Okeech obee 
Drainage Company, w orking up the Caloosahatchee River, 
entered Lake Okeechobee Decem ber 25. thus completing a 
nav igable channel from the Gulf of Mexico to the heart of 
the E verglades. The canal is also expected to be an impor­
tant factor in the d raining of large areas of rich sugar land 
about ,Lake Okeechobee. 

Though Florida w as the fi rst settled of al l the Atlantic 
States, the great swamp country of the Everglades rem9ins 
one of the least known region s of the globe. The first 
party of white men known to have crossed that part of tbe 
State completed their venturesome trip December' 14. It 
was an explori ng party sent. out by the New O rleans Times· 
Democrat, with tw o boats. Their route w as from Kissim­
mee City, across Lakes Tohopekaliga, C):press, Hachewaha, 
and Kissi m mee ; down the Kissimme(j River to Lake Okee­
chobee (explori n g  Lake Okeech obee on the eastel'll and 
western shores) ; across the lake to the entrance to the canal 

of the Atl antic, -Gulf Coast, and 
Okeechobee Land Company, at 
which point their boats were hauled 
to the dredge boat in the canal, down 
the call a l  to Lake Hickpoehee ; 
through Lakes Hickpochee, Let­
tuce, and Flirt to the Caloosahatchee 
River, and d o w n  tue river to Fort ' 
Myers, a d istance of about 500 miles. 
The explorers say that the garden 
spot of Florida is there in the u nset­
tled interior. 

. .... .. 
. American Ochre. 

In a communication to the Tariff 
Commission, Mr. Junius  Gridley, 
Secretary -Bermuda Ochre Co. , of 
this city, states that lInt,il the  year 
1871 no ochres were foun d in the 
United States that couid successful­
ly compete witb the ochres im · 
ported from France. in point of 
coitH' and other characteristics . 
COlDmon ochres, however, were 
abundant and largely m ined, espec­
ially in Vermont and Pennsylvania, 
which are extensi vely used oy oil­
clot h manufacturers for a filler in 
the hody of tbe cloth where the 
color 01' tint is of no account. 

Manufacturc of' Aluminum. 

The English . patent of James 
Morris is as fol lows : Powdered 
charcoal an d lam pblack are ' m ixed 
w i th a strong solution of chloride 
of aluminum and dried by heat to 
a stiff m ass. When the beat has 
expelled the HCI, they are formed 
i nto pellets. These pellets, COll­
sisting of 5 of carbon to 4 by weight 
of alumina, w ith a little water, are 
placed in a retort and heated, while 

SCHOFIELD'S LOG SETTING APPARATUS FOR SAW MILLS. 

In 18i2. a deposit of ochre equal 
in quality to the French product 
w as discovered on tbe Appomat ox 
River, at Bermuda, Va. From this 
deposit are now taken 1 , 000 tons a 

for fifty hours a current of carbon i c  acid is passed through. 
Carbonic oxi de is formed, and wh ile in the nascent condi­
tion takes oxygen from the alum i n a  till the carbon is .mostly 
consumed and a sponge of al uminum is left. This is then 
meJt.ed in a crucihle with cryolite. 

• .  e l . 
The Anthracite Prodll ct oC Pennsylvania. 

The 1>ast year's output of the an th racite coal mines of 
Pennsylvania was the largest on record . It was, in round 
numbers, 29,500,000 tons, or nearly 1,000, 000 tons more than 
in 1881. 

vise lDay be used to turn nuts and bolts, also dril ls, bits, 
and other tools. 

The vise represented in Flg. 2 is  designed to be used as an 
ordinary hand vise, or as a vise for l ine men in running 
telegraph, telephone� and electric light wires. Provision is 
made for a r i ng to receive a strap, and the small ends of the 
jaws slide in way s  in tbe crosspiece, so that no strain is put 
upon the screw. 

Further information in regard to this usefu l invention may 
be obtained by addressing Messrs, Cook & McLane, 81 Cen­
tre Street, New York City. 

year, or about one· third the fine ochres llsed in the United 
States. The Virginia deposit cont.ains about 10 per cent of 
sand or grit, which has to be washed out bf'fore the ochre 
can be ground and bolted. The Frellch (Rochelle)_ ochres 
are so pure that they m ay he mixed and ground without 
waslli n g. They are shipped as ballast freigh t for much less 
than the cost of transportin g  the Virginia ochre from City 
Point to New York by steamer. Since the Virginia dpposit 
was opened the price of Rochelle ochre has fallen from 31 
cents to  1� cents a pound, the effect, it is claimed, of the 
competition of the home product. 

© 1883 SCIENTIFIC AMERICAN, INC



THE GREAT DRY DOCKS AT THE ERIE BASIN. sists in the application of a very slight exhaustion: in the he have any doubt in the matter. It should be crashed or 
( Oontinued from first page. )  floor of  a coke oven, while the coking is  going on in the pounded into small pieces before adding to the spirit, as even 

and secured heavy transverse floor timbers of yellow pine, usual way. The volatile prod ucts thus withdrawn are cooled in the best sam;)les a large proportion entirely insoluble 
covered 'with spruce planking to form the floor, and carrying in a ran�e of pipes, so as to allow the condensable hyd ro- always exists, and a clear sol ution must n ot be expected. 
the keel blocks, the latter qeing additionally supported by carbons and ammonia water to be deposited, while the incon- Its solubility or the reverse is soon discovered by n oticing 
four row s  of pileR firmly driven under the floor timbers and densable gas is either used as a by product, or is passed into whether the small particles begin to disintegrate, as it were, 
capped with heavy yellow pille timhers along the axis of the lower part of an entirely ignited oven, where the carbon or retain the ir  sh��rp outlines. 
the dock. of its hydrocarbon is deposited in the pores of the coke, in A good indicat ion of insolubility is the outer layer of the 

The heads of these piles along the keelway are also in- the same way that carbon is depo�ited from a gaseous at- round  pieces or 8ticks turning semi-transparent.  The plan 
closed in a continuous bed of Portland cement concrete. mosphere on to the red-hot tilament of an incandescent usually adopted to prevent this change taking place is to 

Open box drains are provided on each side qf keel way bp,- lamp. In tbe i7fdinary process of coke burning the ignition keep tbe bleached lac in tbe dark and covered with wutel. 
neath the floor t imbers, leading to tbe drainage culverts at of the coal begins at the top of the oven and proceeds when, if it remained so covered, it will retain its solubility 
the head of each dock. downward. Under the heat tbe coal softens and agglomera- in spirit for a lengthened period. 

The sides and heads of the docks are built  with a slope of tion of the particles takes place, accompanied by the evolu The third and last ingredient in this varnish is " sandarac 
about 45° ; the alters to high water level . are of yellow pine tion of gases and vapors, which find their way toward the gum. " It is well known by varnish makers that when gums 
timber, nine  inches rise and ten inches tread, and bolted to surface, where the former are, for the most part, burned, and and resins are mixed and " blended " in solution , the char­
side brace timbers, which arc supported by piles and abut the latter decomposed and lost. As the process proceeds acter of this solution or varnish is not by any means of ne­
upon the ends of the floor timbers. the stratum of agglomerated particles thickens, and as the ce8�ity an average o(the characters of  the gums taken sepa-

The alters are carefully filled in behind with clay puddle, heat Illcreases the products separate, the more volatile forc- rately, and such is the case with sandarac. This  gum ,  taken 
as the sides are built up, and from the level of high water to ing their way to the surface, and the less volatile bllcoming by itself, gives a varnish that is quite useless from its brittle­
top of coping the sides are built of concrete en masse, faced set in the charge and coked. Un der the new process these ness, but when add{id to a shellac varnish it confers a por­
with Hoope's artificial stone, the alters being continued of conditions do not obtain.  The vapors formed at the lowest tion of its own ' quality of brightness of surface, which it 
tbe same material to coping level . possible beat pass at once into a colder stratum of coal, tbe possesses in a high degree, but does not, in moderate quan· 

The keel block; are placed u pon every floor timber, and raw coal being gradually warmed and its most volatile pro- tity, tend to make it " rotten . "  
bilge biocks o f  t b e  usual form , sliding upon oak bearers, ducts caugbt away, while the least volatile may be left t o  The formula fol' a varnish devised on the principles above 
upon every other floor timber. ' enrich tbe coke. The yield of oil and ammonia varies with en unciated is as follows : 

Lines of close sheet piling of tongued pla nk inclose the the quality of the coal, the quantity obtained from Palest orange shellac . . . . . . . . . . . . . . . . . . . . . . . . . . .  2% ounces. 
floor of the dock and also' extend entirely around the dock Sherburn coal being 6 'S gallons  of  o i l  per  ton of  coal, and a Bleached lac . . . .  . . . . . . . .  . . . . . .  . • • • • . . . .  . .  5� " 
outside of coping, and across the entrance of outer end of quantity of ammonia equal to 4 pounds to 6 pounds of Gum sandarac . .  . . . . . . . .  . . . .  . . . . . . . . . .  . . . . . .  � onnce. 

d h b f ·  ff . A I '  f d Methylated spirit . . . . .  . . . . . . . . . . . . " . .  . . . . . . . .  1 .  quart. apron an at eac a utmen t, ormmg cut-o s to exclude ammoma sulphate. n ana YSIS 0 the oil showed soli 
the tide water, etc. paraffin to the extent of 17 to 23 per cent. It is stated that Bruise the bleached lac till reduced to small pieces. Pow-

An iron caisson or floating gate is  used to close the dock, the cost of application of the invention to a row of coke der the sandarac, and then add the whole to the spirit, put-
made with sloping ends corresponding substantially with tbe ovens need not exceed £20 per oven. ling in a few small pieces of glass to prevent  the bhellac 
slope of  side walls in the body of the  dock, which bears ... � • I .. caking at the bottom of the jar ; stir or w ell shake the whole 
against the sil l and solid timber abutmen ts the whole length A. Good Varnish. from time to time, till it is evident that sol ution is complete. 

All that is then necessary is to �et aside to olear, pour off of its keel and stem, " no grooves " being used. 
• 

Shellac in one of its many shapes forms in this case, as in  
Each dock has  t w O  gate sills and abutments, the  outer one  most others, the foundation upon wbich the varnish is bUilt ; the clear, sup�rnatant fiuid, and filter the rest. It is. best to 

al low a month oj' two for subsidence, for the insoluble part being provided chiefly to facilitate examination of and re- and, i ndeed, we may say at tbe outset that a plain solu tion . h "  d occupies so large a space that much waste through evapora· pH Il'S to t e mner or mam one generally use . of shellac makes one most excellent in quality. Shellac, un-
The join t  is made water-tight by means of a rubber gasket del' its various names indicative of its color, i s  re�lly only tion , etc. , is caused if an unnecessarily large quant ity be 

secured to face of sills and abutments. another form of the so-call!.'d " seed lac," and also of stick passed' through the fil ter. 
Th . .  I d . h We may say we have seen many tbousands of npgatives e prmclpa a van tages w lnc these docks possess over lac, some recipes giving most absurd instructions as to the 

stone docks, as usually constructed , are greater accessibility, i proportion of the various forms of resin to be used . Stick covered wi th a varnish prepared by this formula-both 
better facilities for shoring vessels, better distribution of t lac is simply tbe twig encrusted by the lac insect with th e  collodion and gelatine-and have not seen a single o n e  tbat 
1· ht d 1 I' has gi ven way in the slightest degree ; hence we feel that Ig , an ( ryness. . . pecul iar s?bstan.ce it prod. uces. Seed lac is the incrustation 

The narrow alters and gently SIOplllg S Ides afford safer removed, III whlCh state It presents the appearance of small the above may be recommended as a standard and reliable 
and. easier means of ingress and egress at every point, furnish seed ; an d  shellac is the purified seed lac, melt ed, strained , formula. -Briti8h Journal of Photography. 

a better supply of light an d air, and the shoring is more and placed on large cylinders or slabs to harden , from which .. . . I • 
easily adjusted, all of which materially aid in the dispatch the resin is chipped or shelled off as " shell-lac. " A. Remarkable Sand Dune. 

and economy w ith which work of repairs can be prose- Shellac is found in commerce of an infinite variety of The - Reno, Nev. , Gazette describes a remarkable hill of 
cuted. shades of brown from the pale " oranp;e, " as it is termed, to moving sand in the eastern part of Churchill County, Ne vada, 

From facts gathered by the inspector;; it appears that the the deep garnet or ruby color, which is useless for our pres- about s ixty miles from Land Springs Station. It is about 
life of timber docks is as yet unknown,  though the sub- ent purpose. Such sh ellac d issolved in spirit would give a four mile� long and about a mile wide. 
st ructm'e, which is kept constantly wet, can be said to be solution that could not be decolQrized in any practical man- In the whole dune, which is from 100 to 400 feet in height, 
practically imperishable. Judging from al l the i nformat ion ner-at any rate by the working photographer. For our and contains mill ions of tom of sand ,  it is im possible to find 
obtainable, the inspectors are of t he opinion that the repairs purpose the very finest " pale orange " shellac procurable a particle larger than a pin bead . .  It. is  so tine that if an 
of a timber dock of good quality, of good materials, and should bp, purchased ; and when varnish is likely to be made ordinary barley sack be filled and placed in  a moving wagon, 
well built, wou lei- �be in significant for a period of say in quan tity, the samples must be first obtained so as to enable the jolting of the vehicle would em pty the sack, and yet it 
twenty years, when it w ould �robably be found necessary to I the stock to be purchased where the palest sample came from. has no form of dust in i t, and is as clean as any sea beach 
renew all woodwork above hIgh w ater level, and the face Those who have not before paid any attention to the matter sand. The mountain is so solid as to give it a musical sound 
timber ahovp, half tide level. - will be surprised to discover how varied in color even high when trod upon , and o ft en times a bird ligbting on it, or a 

Tbe relative average yearly cost of repairs of these docks priced shel lac will be found. Another consideration , w hich large lizard running across the bottom,  will start a large 
as now constru cted and the ordinary stone docks would, it w ill scarcely need to be pointed out in the selection of shellac, quantity of the sand to sliding, which makes a n oise resem­
is thought, be in favor of the ti mber docks, especial ly in is to see that the pieces are as clean looking as possible. In bling the vibration of telegraph wires w ith It hard wllld 
latitudes much above the frost line. this respect also great difference8 wil l be found. blowing, but so much louder that it i s  often heard at a dis· 

The manner and cost of opel:atiug does not appear to differ A solution of such a shellac in methylated sp irit forms the tance of six or seVen miles ,  and it is deafening to a person 
materially from other kinds of well constructed excavated basis of our varnisb, and a simple varnish so nlade will standing within a short distance of the sliding sand. 
docks. answer for all rough work ; but where delicate results are A peculiar feature of the dUlle is that it is n ot stationary, 

The dock is emptied by two Andrews centrifugal cataract wanted it must be paler in color, and for this purpose we but rolls slowly eastwa rd, the wind  gathering it up on the 
pumps, each driven by a vertical engine, having twe n ty- use " bleached sbellac. " west end an:] carrying it along the ridge un til it is again de-
four inches diameter of piston and twenty-four inches Bleached shellac dissolved in spirit .also makes an excellent posited at the eastern end. Mr. Monroe, the w ell-known 
stroke. varnish ; but it is n ot n early so hard and tenacious as tbat surveyor, having beard of the rambli ng habits of this mam-

These engines are ordinarily run at fifty revolutions  per from the orange shellac. A good strong coating of it is moth sand h eap, quite a number of years ago t ook a careful 
minute, and by spur gearing between the engines and the readily scratched by th e  finger nail-a con tretemps so likely bearing of it whi le sectioning Government lands in that 
pumps tbe revolutions of the latter are double those of the to occur in printing that such a varnisb cannot be recom- vicinity. Several years later he visited the place, 
former. _ mended . White shellac is made by dissolving ordinary alid found that the  dune had moved something over a 

The dimension s of the pumps were given to us as seven shellac in caustic alkali, and then treating tbe solution with mile. 
feet in diameter and th ree feet in width, and the effective chlorine, which at one and the same time decolorizes and ----.--. -..... � . .... Hj .... _----� 
capacity of each as t.wenty-three thousand five hundred gal- precipitates it. This process, though it produces a pale Fa"t Work In a Carriage Shop. 

Ions per minute. The dock No. 1, at present in use, has, it resin , of great value for many economical purposee, causes At the annual dinner of the Carriage Builders' National 
is said, been emptied , w hile holding a ship of four thousand tbe resin to lose many .of tbose properties that specially ti t Association, in Philadelphia, Hon . Phineas Jones told of 
tons meas\ll'ement, in one hour and eight minutes. orange lac for use in photographi c varnish. One of the pe- fast work he had lately w i tnessed in a carriage factory tbat 

The Board is impre�sett with tb e  effiCiency of the caisson culiarities of white lac varnish is the frequency with which turns out from 15 ,000 to 20, 000 carriages a year. He �aid � 
of the peculiar shape employed by Mr. Simpson ; the sloping it dries into a m ultitude of tine ridges, which n o  rocking of " I saw them setting tires. I noticed how £aRt they put 
ends of the caisson and absence o f grooves in tbe abutments the plate to and fro during draining 01' drying wi ll prevent. the tires on the wheels. They put on 53 sets of tires in 50 
permit the removal of the caisson and the opening and clos- But for paleness of color in the coating obtained from it minutes. That' is work, and it is a fact. One man put tbe 
ing of the dock in tbe shortest time w ithout difficulty and nothing can be better ; and in a mixture of the two resins- tires into tbe  oven and took them out after they were heated. 
with the lea�t handling of water ballast. that is, the bleached and the unbleached-the objec tionable There were about 16 tires heated all the time in the oven, and 

An underground steam pipe from the pumping engine qualities of either seem either covered or greatly minimized. then there were two rollers driven by a bel r revolving al l the 
boiler leads to the entrance, whence steam is conveyed to This mixture, in suitable proportions, constitutes the chief time,  with 11 strong fire at the rear of it, and when the tires 
the pumps on board tbc caisson by flexible bose, and the ex- part of the varnish we recommend. were taken out, two other men stood there and put them on. 
pense and care of a boiler on the caisson thereby avoided. Experimenters witb " bleached," or, as it is often called, I I timed them, and they put on a set 11 minute. And the man 

... 4 • I .. " white lac, " must know that unless it be properly stored it told me that one day, when the tire setter wan ted to be away 
Coke and Its Products. 'practically loses its solubil i ty in spirit of wine ; and we know the next day, and it was then five o'cl ock in tbe afternoon-

The great rise in the value of the products given off in the of many cases of failure in varn ish making caused through he told him those wheels had got tp be tired the n ext 
disti llat ion of coal has, for a consid erable t ime past, d irected th e  purchaser being supplied with a sample that had become day, and he sai d :  'I  will tire them to-night. ' There were 53 
increased atten tion to the waste that attends the process of' in soluble. O f  course, this would not be likely to occur in a sets of them, and he put them on in 50 minutes. 'J'hose are 
coke burning, and several attempts have been made to util ize place where the lac was in great demand ; btlt many of our facts. I noticed one man setting tires, and I timed bim with 
the volatile hydrocarbons of the coal w ithout deteriorat ion readers live in places where photographic-indeed, any rare my watch. He l i t  the forge and put on a t ire a minute. I 
to the  quality of the coke. Recently 1\1r. John Jameson, of -chemicals are most difficult to get, and wben obtainable said that is lively work. "  the firm o f  Jameson & Schaeffer, consulting engineers. are not always i n  good condition. However, i n  the case of ... � • I ... 
Newcastle, has invented a new method of distil lation, which white lac, where th e experimenter is ignorant of the appear- THERE are in' the United States about 28 �stablishments is attracting great attention in the North. The process c on- ance it sbould present, be can easily test a Hmall quantity if devoted to the manufacture of matcbes. 
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�ea and C�free crom. �ual�O��ynth��ls of" Cofrelne I solutions are heated , even
' 

with s�bstan
·
ces that, a;e but I rollers of stone or hard wood. The cane juice i� then boiled 

(Caffeine). slightly alkaline, they split up and liberate an acid hydrate i n  iron kettles till the granulation takes place, when it is 
Theobromine, the crystalline body present in cacao beans, which n entralizes the soda that kept the albumen in solution, pla ced in bags and pressed dry. The expressed sirup is 

and first recognized by Woskresensky, in 1841, and caffeine, /1 bence causing its precipita tion in insoluble form. Glycol- used as molasses. Dry upland soils are required for tbe suc­
fi rst met w ith by Runge, in 1820, and aft erward found in sulphuric and glycol-phosphoric acids and their potash or cessful growth of the cane , and the expenditu re of labor and 
tea and termed tbeinp, but w hieh has since been shown to lime salts are especially .useful, but glycol-succinic and gly- fertilizers i s  as great if n ot greater than· for any other crop. 
be identical w ith caffeine, are the two bodies which the  cero-succinic acids can be employed , as well as the analogous Great exertions are being made to promote the increased 
chemist has no w succeeded in producing artificially. The citra/es, tartrates, and lactates, the alumi na zinc and baryta production of sugar, which WIll probably be in som e degree 
Engineer says that Mr. Emil FiRcher has for a long time salts being- preferred. The pyrophosphates and metaphos- successful. In fact, I am informed that large orders for th e 

busied himself with t h e  investigation of the  constitution ,of pbates of  lime and of soda are also employed . apparatus for sugar-making have been recei ved from districts 
the caffein e  contained in coffee and tea, and a short time The quantity of these salts employed only amounts to l or which heretofore have not grown sugar-cane. 
since he arrived at a structural formula for this base, which 2 per cent of the dry albumen, and in the case of the g1Y- 1 

C t IIi 
4
tt

" 
E' " i t . . rys a za on xper Dlen s. he found to be : cero-sulphates of l ime and potash it can be reduced to a balf . . . .  . . 

N (OH ) 0 OH N OH t 'f h t f lk 1" th lb 1 t ' " .  When two dIfferent salts are dissol ved III the same IIqUld, 
3 - = - .L:  - 8 per cen , I t e amoun 0 a a I In e a umen so u IOn IS ' .• • 

00 < I >00 correspondingly decreased. Such mixtures, with the addi- l such an exchang� of bases and aCIds takes �la ce as. wIll form, 
N 0 N OH I t '  f 6 7 t f tl d . ht f Ib f if possible, an Illsoluble salt. Thus banum mtrate and --- - 3 IOn 0 or per cen 0 Ie ry welg 0 a um en 0 com- . . .  . . 

• • • • ", I sodmm sulphate wlll form banum sulphate (precIpItated) 
He it is who has now succeeded III preparmg the base arh- mon salt, can be com pl etely dned, Yleldlllg a mass that looks · 1 d' . . WI h . t l ' 'd d . . d d '  1 d ' l  f . 1 am so mm mtI ate . len , owevel , re gIVen PoC! s an 

fichllv He bas n ot it is true succeeded as vet in preparing Just like blood al bumen an ISSO ves rea I Y,  ormlllg so u-
b bl f . 1 bl d b ' J '  ' "  .J . 

• 
• a8es are una e to orm an mso u e compoun , as w en 

it fwm the elements composing it but from a body of quite tJOns that coagulate completely when steamed on the tibers. b ' 
. t d d' l l 'd  b ht t th 't � " . . . . . anum mtra e an so mm c I on e are roug oge · er, I 

otber origin a substance present in urine in meat i u the By the use of albu mlllOJds that are nearly colorless, lIke . t h d I I  B th  1 1  t . , " .  . . . IS not easy 0 see w at oes rea y occur. er 0 e says 
muscular p " rt that is to say ' and in guano to wit xan thine casellle and vegetable albumen, preparatIOns are obt allled h '  b f It 

f 
d 

d- . t
' I t

' 
" , , " � ' . .  . , . . t at I n  suc cases our sa s are orme an eXlS In so u Ion. 

The three bodies xanthine 0 H N 0 theobromine hghter III color than egg albumen Itself, and not lllfenor 
III Th 

. 1 I t /. d h ld h b tb f ' . . • • • " . fi ' . 1 d Ze 't . us, III t Ie case as men ! One , we s ou ave 0 0 
C7HsN.0. (tbe alkalOId prese n t III cacao): an� caffellle xatIve powe l . -- n .  � ung. the original �alts as well as barium chloride and sodium 
O,H, oN.Oz, are closely related to each other III pomt of con· .. , • • .. nitrate. The following experime n t s  of Brugel mann are de-
stitut i on. The last two differ in formula. by OH" and the IN the treatment of bronchial and other tbroat affections, sigued to prove this : 
first, and secQnd by O,H. 0; 2 X OH. ;  �nd It has been shown it is usual to inhale steam i mpregnated with medicated sub- I 1. Equal volumes of cold saturated solutions of cobaltous 
by Strecker that theobromllJe and caffellJe can be converted stances, for RQothiu g the irritation or curi ng the disease . chloride, 0001 . + (i H,O, arid nickel sulphate, NiSO. + 7H.0, 
the one into the other by takiug an atom of hydrogen out of The accompanying cut of a kettle we find illustrated in are mixed and left to evaporate �p()ntaneously . , The crystals 
theobromine and inserting i n  it.s place the m ethyl group OH. . contain both metals in the form of sulphates, hence the 
He brougllt about this change by treating argen tic theobro- mother liquid must contain chlorides of both metals, making 
mine wi th methyl iodide in accordance with the equatiou : four saltg in all. 

C7H7AgN40, + CR,I Ag I + C,H, ON.O, 2. Similar experi ments made with cobaltous cbloride and 
ArgentIC theobromine. Methyl iodide. Argentic  iodide. Caffeine. copper sulphate yield at first a crop of large w ine-red crys-

In a similar way, Strecker tried in vain to obtain theo- tals, consisting chiefly of sulphates of both m etals , but 
bromine from argentic xanthine. It was reserved for Fischer mixed wi th these were also crystals of the chlorides. 
to be more lucky, by treating the lead salt of xanth ine i n  3. M i xtures of copper sulphate a n d  potassium bichromate 
place of the silver salt with met hyl iodide, to produce theo- (K,Or.07) gave at first light green crystals, consisting chiefly 
bromine, as shown below : of sulphates of the two metals. There w ere also yellowi�h-

C,H,N40,Pb + 2CH,l = PbI. + C7H.N40. green , green , au d bluish-greeu objects formed. Finally, 
Plumbic xanthine.  Plumbic Theobromine. there w as left a dark hrown, deliquescent mass, which be-

iodide. came crystalline when dried in rt desiccator, and contained 
T h e  theobromine thus artificially obtained is in every re- boih metals, mostly united with chromic acid . The details 

Rpect identical with that of the natural alkaloid' of the cacao are given in the Berlin Berichte, xv. , p. 1 ,840. 
bean. When converted into its silver salt and treated with .. � • � • one of our foreign excbanges, which seems to be quite a p t  h - Greenl)ou�es metbyl iodide, it is changed into caffeine, and thus the char- 0 as In � • 

simple aud convenient utensil. The cut explains it. A A 
. d d th ' t" d acteristic alkaloids of cacao, of coffee , and of tea had now u experIence gar ener, am ong 0 er msec ICI ef;, recom-

coutains tbe hoiling water ; B, the receptacle for the herbs ; d th f t h ' tb h ' d ' been artificially prepared out of guano. men s e use 0 po as m e green ouse as provl mg a 
and 0, the inhaling tube. remedy against most insects, but also fertilizes tbe plants . .. .  e J .  .. , • , .. He says : " I  use it for cleaning tbe glass, swilling  all wood 

Substitute for AlbuDlen Cor Fixin'" Dyes. ete. How to Kill Cabbage wo�'" ... 7 "'� • and brick work everywhere inside, and find i t  useful both for 
J. Hofmeier, Prague, conve rts the albuminoids of all The ravages of the caterpillars of the cabbage butterfly cleansing and as an insecticide ; and l think it is a good dress-kinds into soluble proteines arid pepl on -like. suhstances, and caused a good d eal of trouble last sum mer at the State Agri- iug for the soil . I have used it as strong as one ounce to tbe 

m ixes these products with subst ances that will precipitate cul tural Ex periment Station, Geneva, N. Y. , particul arly gallon of water for syring i ng glass over plants, and it has or coagu late t hem at an elevated temperature. those of the second or August brood. In order to test the not inj ured the leaves ; on the contrary, im proved tbem. The raw albuminous suhstauce employed is the waste efficacy of various reputed remedies for the cabbage worm, However, I wou ld not advise its use in this way carelessly ; product in making extract of meat , such as insoluble crudc the di rector applied them to special collections of worms, but  used as I have described, it gets into every crack and albumen meat meal , and other k inds of waste meat, as well and noted the effects . One specimen confined for three hours crevice,  dealing certain death to the insect tribe. I would as fresh meat itself, the fibrine of blood, dry or fresh , in a bottle partly filled with black pepper crawled away dis- strongly advise all who have not had a thorough experience caseine, moist or'-dried, and finally vegetable substances th at colored by the powder, but apparently un harmed. The of the differen t kiuds recommended to be very cautious in contain albumiu oids, such as the germs of malt, pressed oil second , repeatedly immersed in a solution of saltpeter, and their use of insecticides and note carefully their resnlts, as cakes of variuu� oil seeds , and the albumen of legum es and a third in one of boracic  acid, exhibited little indica- many are more dangerous than useful. Paraffine, for in­pod bearing plants. tions of inconvenience. Bisulphide of carbon produced in- stance, when appli ed to plants iu any form wbatever, kills The differen t kinds of albumen are dissol ved either by stant death when applied to the worm, though its fumes were the iu sects ; but how often does it close the pores of the heating wi th di l u te acids, snch as hydrochloric or lact.ic, or not effectual. The fumes of benzine as well as tbe liquid leaves and makes the plants unhealtby, and ,  as a conse­by prolonged boiling in weak solutions of alkali. especially caused almost instant death ,  but when applied to the quen ce, more liable to future attack from i nsect pests , " caustic soda. Th e solution tllUS obtained, if made with an cabbages small whitish excrescences appeared on the leaves . ___ _ _  ._. .. • •  , • _._. ______ _ 
acid ,  must be n eu tralized as far as possible without precipi- Hot water applied to the cabbage destroyed a portion of the The ChieC Cities or Europe. 

tation. It can then be dried carefull.y at 35' O.  (95' Fah . ) , worms, caus ing also the leaves to turn yellow. One ounce Receu tly there have been comp i led from official and late 
forming a solid mass which will disso l ve again in  fresh of saltpeter and two pounds common salt dissolved in three sources, statistics of popUlation for some o f the principal  
water like ordinary albumen, and its' so lution can be em- gallons of water formed an application which was partly citieR of Europe, .from whicb it  appears tbat there are 92 
ployed with other substan ces for dyeing alld printing, just efficient.  'l'he most satisfrtctory remedy tested, however , towns in Europe to which the term city can properly be liP­
like other albumen, by mixing i t with the color. After consisted of a mixture of % lb. each of hard soap and kero- plied ,  tbat have a total popUlation of more than 100,000 ; but 
printing i t. is coagulated by steaming, and fixes the dye on seue oil in three gallons of water. This was applied August there are only four cities that possess more than 1 , 000, 1)00 
the .fiber. The sllbstancc� employed to m�x wi:h it are th.

e 1 26 ; an examination the following day showed many, if not inhabitan t s. These four are London , with 3 ,832,440 ; Paris, 
vanous soluble salts of hme and magnesia , With the addT- all, the worms destroyed. with 2,225.910 ; Berl in ,  with 1,222 ,500, aud Vienna, w i th 
tion of common salt and snlphate of potasb . Instead of The growing cabbage presents such a mass of leaves in 1 , 103, 110. Of the other capi tals, St. Petersburg posses�es 
these salts the :;ame end may be attained by the use of the wh ich the  caterpillars may be coucealed that it is hardly pos- 876,570 ; Oon stantinople, 600,000 ; ,  Madrid, 367.280 ; Buda­
salts of alu m ina , zinc, or baryta, wbich possess the pro- sible to reach al l the w orms at one appl ication. It is of im- Pesth, 360,580 ; War«aw, 339,340 ;  Am �terdam, 317,010 ; Rome, 
perty of form ing basic salts by tbe action of water at higher portance, therefore, to repeat tbe  use of any remedy at fre- 300,470 ; Lishon, 246,340 ; Palermo, 244,990 ; Oopenhagen, 
temperatures.  The following are recommended as most quent intervals. 234,850 ; Munich, 230. 020 ; Bucharest, 221,800 ; Dre�den, 
suitable, namely, to each 100 parts of album en in  the solu- .. 4 '  � .. 220,820 ; Stockholm,  1 68, 770 ; Brus.sels, 161, 820 ; Venice, 
tiOll , calculated to substan ce dried at 1000 O. (212 Fah. ), Japanese Sugar. 132,830 ; Stutgardt, 117, 300. In addition to these, Moscow 
from one to t wo parts of lime or magnesia salts are used , the The sugar of Japan , says Oon sul-General Van Buren, is contains 6 1 1 ,970 ; Naples .  493, 1 10 ;  Hamburg, 410, 120 ;  Lyons, 
most suitable being chloride of calcium , chloride of mag- made from that speci es of the sorghum plant known as the  372,890 ; Marsei lles, 357, 530 ; Milan , 321,840 ; Florence, 
nesium, sulphate of m agnesia , 01' citrate of l i m e. The Chinese sorgbnm. It grows luxurian tly in all the southern 169,000 ; Antwerp, 150, 650 ; Oologne, 144, 770 ; Frankfort, 
amount of common salt added is five to si x parts to 1 00 of ! portions of the empire south of the 36th degree of n orth lati- 136, 820 ;  and Rouen, 104, 010. 
dry al bum en in tbe solution ; th e  quantity of sulphate of t ude. The whole product of the empire in 1878 was .. � • , .. 
potash is 0 '25 to 0 '40. 

. 
64, 297. 580 pounds . ImDortation in 1878 was 67,434, 805 Street HaUways In tbe United States. 

Thp mixtures prepared in thi� way become insoluble when pounds. For three or four hundrpd years the proce�ses of A meeting of street railway officials was held in Boston, 
dry, and hence can only be used i ll a liquid form. Yet granulating and refinirig sugars have been known and prac- Dec. 12. for the purpose of forming a National Street Rail­
other mixtures can be made that wi ll bear being dried at 35· ticed. Sorghum is not grown, as with us, from the seed, but way Association .  The temporary chairman,  Mr. Moody 
to 400 O.  (95' to 104' Fall. ) witbout ' producing ' an i nsoluble from cutt ings. In Septe mber seleeted Rtalks are cut and Menill, of Hoston , in outl in ing the scope of the propo�ed 
residue,  and it can then be redissolved in l ukewarm water, 1 buried in trenches a foot deep . Througb the win ter, from organ izat ion, said that there are now organized and doing 
and by steaming or heating to 100' O.  (2 12' Fah . )  it Will i each joiu t of the stalks sprouts grow , In the spring these business in this country and Oanada 415 street railway com­

coagulate l ike other albumen.  The proper substances to ' points are cut off and set out in rows 15 to 1 8  inches ap�rt, panies. These companies employ about 35,000 men, and 
be added for this purpose are salts which decompose u l lder and aboqt the same distance from each other in the rows. run 18, 000 cars. More than 1 00, 000 horses are in daily use, 
the influence of beat and in the presence of feebl e alkaline The ground has previously been thoroughly dug u p, and to feed which it requirps annually 1 .50,000 tons of hay and 
substances, l i ke protei n alkali , liberati u g  an acid or i ncreas- pulverized by l\ long-bladed mattock. The fertilizers used 11,000, 000 -bushels of grai n .  These com panies own and 
iog the basici ty of its own acid. Oertain organie acids are are ashes, fish, decomposed hay, straw,  and sea·weed , or ope rate over 3,800 miles of trael" The ryhole number of 
of this n atme, especially the .sul pho acids, the aci d esters 1 n igh t soi l .  The plants are thorot)ghly hoed , hilled, and irri- passengers carried annually is over 1 , 212,400,000. The 
of  sulphurie, succin ic,  and phosphoric acids ; l ikewise the · gated. In Octobe r and N ovember ihe le)'wes are stripped off amount of capital · lnvested In these rail w a.ys exceeds 
salts of meta and py rophosphoric acid, as well as the l au d thc stalks are tben cut and the hard outer covering is $150,000,000. Me;;srs. O. B. Ol egg , of Ohio, and O. O. Wood­
' )i borates, all of which possess the property tbat when their , removed, and the remaining portion is tlleu ground betweelJ ruff, .of New York,  were chosen secretaries. 
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New _Car SllrnaI. 

Tbe Providence & Worcester Railroad bas been supply­
ing its cars with an apparatus enabling the conductor to 
signal to the engineer by blowing the whistle from any por­
tion of the train.  The appliance is described liS being some­
what similat' to the . automatic air-brake, and consists of a 
pipe running underneatll the cars, with couplings at either 
end. Attached to the pipe at one end of each car is a 
smaller pipe running to the top and across to the center, where 
a valve is fixed. Over this valve is the hole for the signal 
rope, which is attacbed to the valve. Wilen the conduetor 
w ishes to signal he pulls the rope, which runs througll the 
car, the same as he formerly pulled the bell rope. This 
opens the val ve, the ai l' escapes, and the w histle is ·sounded 
by tbe release of the air from the pipes. The advantage of 
the new arrangement is read ily apparent. With a long 
train the conductor was formerly obliged to give a long pull 
at tbe bell rope, ofttimes bringing it half way to the floor . 
of t h e  car, and even then was not sure that the bell rang, 0 1' 
that it responded to his signal as he wished it to do, whi le, 
as a matter of fact, it often did not respono. Now he has 
only to pull a rope the- length of the cal' at most, and can 
readily tell whether 0 1' not the valve responds, knowing that 
if it does the whistle is giving the desired signal to the en­
gi neer. In ease one of the cars in the train is not prov ided 
w ith this new arrangement, the bell-rope is hitched as usual, 
and if the conductor w i shes to sigr.al  from that car it is sim­
ply necessary 'to pull the rope, thus opening the  valve in  the 
next car. A number of the cars of the above road are said 
to have been fitted with the new arrangement, which, it is 
understood, will be appl ied to all. 

.. 4 e l . 
NEW POTATO DIGGER. 

We give an engraving of an i mproved potato digger re­
cently patented by Mr. Charles W. D utcher, of St. Andrews, 
Ne w Brunswick, Canada. This machine is provided with a 
share attached by h inged connection to the mai n frame, and 
capable of being elevated or depressed by means of a lever 
near the d ri ver's seat. The share is  ribbed longitudin ally 
in the mi ddle to thoroughly break up tbe hi l ls  of potatoes, 
and is  provided with a slotted rear extension, over which the 
potatoes are crowded on their way to a shaker pivoted at 
the rear of tlie share and capable of lateral motion. 

Above the .hare there is a. scraper for clearing the grou nd 
of weeds, potat o tops, stones, etc. , to prevent them from en­
tering the  separating devi ces and becomi n g  mixed w itb the 
potatoes ; above t h e  share there is  a paddle wheel driven by 
a ch ain from a sprocket wheel on one of the drive wheels. 
This padd l e  w heel p ushes the eartb and potatoes backw ard 
to the separating hal'S. The separator shaker consists of a 
num ber of bars bent at their rear ends toward the right 
hand side of the machine ,  and having a downward offset to 
facil i tate the oischarge of potatoes. The  left hand side of  
the sh aker is p rovided with a rim that prevellts the pot atoes 
from .hei ng discharged on that side, and so insures a clear 
track for the ·horse R and m achine on the n ext round. 

The shaker receives i t s  
m otion from a zigzag cam ,­
carried b y  one o f  t h e  
drive wheels, and its m o-
tion is more rapid tow ard 
the discharge side of the 
machine than it is toward 
th e opposite side, 

'
the ob-

ject being to i n s ure a uni­
form and proper deposit 
of the potatoes after they 
are raiseo from the ground 
and cleaned. 

_ The rai sillg and lower­
ing of the main frame to· 
gether with the share is  
effected by turn ing tile 
tongue in its socket by 
means of the hand lever 
before described, and by 
the same means t he ,hare 
is raised sufficiently high 
to clear the ground when 
it is  desired to transport 
the machine from 0 n e 
field to another. 

Another lever is pro­
vided f o r  throwing the 
sprocket w h eel that ope­
rates the paddle wheel in 
and out of gear. 

A guard consisting of a 
cu rveo plate of iron is 

placed at the rear of the  
paddle wheel to  protect 
the face of t h e  driver 
from earth t 11 a t might 
otherwise be thrown in his face. This machine is simple 
in its construction, rapid in its operation, and deposi ts the 
pot�toes in a clean row on the surface of tbe ground, so that 
they may be readily picked up and placed in the baskets. 

• ' 1 1  • 
THE Hudson River Power and Paper C(;mpany have com­

pleted a new dam across the Hudson River at Mechanicsvi lle, 
N. Y. It is 1,000 fet't long, 16 feet high,  18 feet wide at base 
and 8 feet at top, w ith i ts canal it has cost $200,000. It will 
furnish 4, 000 horse power, 

J titntif�t __ !mtritIU. 
LABORATORY APPARATUS FOR HEATING WATER. 

The accompanying cut represents a. very useful l ittl e  ap­
paratus for laboratories that are unprovided with gas, and 
in which the heating of water by alcohol would cost too 
much. It is cal led the " American " kettle, and is  heated 
very cheaply with an asbestos carbon. The laws of thel'mics 
are applied in this apparatus very intelligently. 

The furnace consists of a double jacket, filled in w ith ma­
terials that are poor conductors of heat. Above the aper­
ture in  the bottom for admitting air there is a small shee t 
iron fire-pan, having a double bottom pierced w ith alternat­
ing holes, so as to prevent the ashes from falling outside, and 
to heat the air of comb ustion better. In this fire-pan there 

APPARATUS FOR HEATING WATER.· 

are fixed one, two, or several asbestos carbons, ' according to 
the number of holders. The boiler, the bottom of w hich is 
concave, descends on the fire-pan in such a way as to al low 
the escape of none of the h eat that acts within the hollow 
part. A very thin annular space suffices for the draught. 
With two carbons, of 100 x 70 x 25 millimeters, three liters 
of water may be caused to boil in thirty m i nutes at an·. ex­
pense of ten centimes ; and t h e  heat may be kept up seven or 
eight hours on loweri ng the kettle and closing the  lower reg­
ister, r. The bandIes, A, of the kettle are calculated to 
give just the draugbt necessary when,  on being turned down 
(as in the cut), th� raise the apparatus on its furnace.-La 
Nature. 

DUTCHER'S POTATO DIGGER. 

GLASS SHINGLES.-The Brick, Tile, and Metal Review re­
ports a new use of glass for shingles. It is claimed,t h at glass 
roofing is at once better, more durable and cheaper than slate. 
The glass is usually opaque, but may be translucen t or 
clear as desired. The exposed parts of the shingles are 
corrugated . The shingles lap at the sides,  are closely 
interlocked, and one rivet suffices for a pair of shingles. It 
takes but 150 of these shi n gles 8 by 12 inches to cover a 
square of 100 square feet, the waste is so small; whereas of 
slates of the same size 300 are required. 

[JANUARY 1 3, . 1 883. 
New Jonrnal Bearlnl/:. 

A recent improvement in linings for journal boxes, for 
car axles, and other purposes, of w hich Mr. Ferdinand E. 
Canda, of 52 William street, New York, is the auth.or, con ­
sists in taking advau tage of the well- known unguenotous or 
anti-friction qualities of mercury. He makes an amalgam of 
tin in which any of the well-know n  metals or alloys us.ed for 
bearings are employed as constituents with mercury. 

While the mass is in a plastic state it is subject.ed to press­
ure to expel the superfluous quicksilver, and then allowed 
to hardell;  the journal box is tben ready for use. Plumbago 
or other suitable  auti-friction substances may also be intro­
duced into the amalgam if desired. It has been found by 
experiment that this new journal box metal has superior 
qualities as an anti-friction substance, and it promises to 
form an economical, durable, and m ost useful material for 
rail way axles, and hearings of every description . 

... . . . .. 

Meteors. 

In a letter to a frien d  in Boston , an officer of tbe United . 
States steamer Alaska gives an account of a meteor which 
was seen from the sbip on the evening of Decemher 1 2, I fl82, 
a few minutes after sunset in latitude 38" 21', longitude 1340 
7'. All at once a loud, rushing n oise was heard, like that 
of a large rocket descending from the heavens wilh im­
mense force and velocity. It proved to be a meteor, and 
when within ten degrees of the horizon, it exploded w ith 
much noise and flame, the fragments streaming dow n into 
the ocean l i ke great sparks and sprays of fire. The m ost 
w onderful part of the phenomenon then fl)llowed, for at the 
point in the heavens wbere the meteor burst there appeareo 
a figure shaped l ike an immense distaff. all aglow w ith a 
bluish l ight  of in t ense brilliancy. It ke pt that fo,m for per­
haps tw o minutes, w hen it began tv lengthen upw ard, and 
growing wavy and zigzag in outline, di minished in breadth 
u n t il it  hecame a fine, faint spiml l i ne,  at it;; upper end dis· 
solvi n g  into gathering clouds. It remai n ed for about ten 
minutes, when it began to fade, and finally disappeared. 

The captain of the Bark Gemsbok, arrived at this 1'0rt 
from Auckland, December 27, reported that on October 9, 
duril lg a southwest gale and thick snow squ all. a ball of fire 
pasRed acros& tbe. ship, injuring three seamen and breaking 
both gunwales, and ripping the planks from the stern of the 
starboard boat, and exploded about twenty j'ards from the 
ship with a l ou d  report, sparks fiying from it like rockets. 
There was no l ightning 01' th under at the time. 

A large and brilliant meteor was Seen at Concord , N. H. , 
on the afternoon of Decemher 20, between fOllr and fi ve 
o'clock. It passeo across the northeru sky from west to 
east . and was as plainlY v isible as m eteors usually are after 
dark. 

• • • t .. 
IlDprovelDents III Letter Copying. 

Tbe process utilizes the well-known !!:lue plate, consist ing 
o f  glue, water, and glycerine, hut  w ith rather more glue 
than in the hektograph .  For writing, a stro ng alum solu­

t ion is u&ed, colored slight­
ly w ith an ani l ine  color to 
render it visible. T h e  glue 
plate is moistened w i th a 
sponge, a.n d  after a few 
min utes the written paper 
to be copied is laid down 
upon it ; in taking it off 
after a minute or two, tbe 
characters are sepn to be 
etched or engraved in the 
glue. By mellns of a caout.­
chouc roller a little prin­
ter's ink is spread over the 
plate. Impressir lll s m ay 
then be taken off on sl ight­
ly damp paper. The ink 
roller requires to be passed 
over previous to each im­
pression bei ng take n .  
Herm O .  Lebn ,  o f  C har ­
lottenburg, has also re­
cently patented an im­
proved copying apparatus, 
in  w hich a specially pre· 
pared moist.ened paper is 
stretched in a fram e, the 
original wri ting is placed 
upon it, and left for one to 
two minutes; after remov_ 
ing it again, the n egative 
or prepared papel' is spread 
over w ith ink, and th e 
copies are taken. The 
following process is pa_ 
ten t ed by Komaromy in 
Buda-Pestb :  The follow_ 

ing mixture is painted o ver paper impervious to water-l 
part gelatine, 5 glyceri ne,  0 ·2 Chinese gelatine, and 1 wat er. 
The manuscript is written with the following solution-1 00 
parts water, 10 chrome alum, 5H.SO., 10 gum arabic, lind 
then laid on the first paper. An aniline . color solution is, 
now poured over it, and the excess removed with silk paper. 
Those parts whicb have been touched by tht' prepared ink be­
come hard and incapable of taking up the an iline color solu­
tion, and the remainder becomes deeply colored. By plac­
ing clean paper over it, negative impreflSiQUS are obtained. 
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The Early mstory of Photography and the 

Daguerreotype Process. 

A.D. 1556. The alchemists noticed that horn silver (fused 
silver chlori de) blackened when exposed to tile sun's rays. 

1777. Scheele, the great S w edish chemist, discovered that 
silver chloride is very readily darkened by blue light, and 
very little or not at al l by red light (origin of the employ· 
ment of  red glass i n  our dark rooms). He also proved that 
when thi s darkening occurs chlorine is liberated, and that 
the darkened salt acted upon by ammon ia leaves a residue 
of metallic silver. 

1801.  Ritter extended Scheele's experiments. He found 
that silver chloride darkens  in the space beyond the violet 
end of the spectrum, demonstrating the existence of rays 
which do not excite vision. These are now called the 
" ultra·violet rays." Ritter also observed that the red (least 
refrang ible) rays not only do not darken silver chloride, but 
that t.hey actually whiten silver chloride that has been dark­
ened in the blue (more. refrangihle) rays. 

1802. Wedgwood, the great potter, and Sir · Humphry 
Davy coated paper and leather with silver nitrate and silver 
chloride, and ohtained profiles by the agency of light. They,  
however, could not fix the pictures thus produced. 

1827. Niepce came to England, and brought specimens of 
pictures taken in the camera. He discovered the property 
of light of rendering various resins insoluble in th eir sol­
vents. 

1839. The daguerreotype proce.s w as publ ished in this 
year, and Mr. H. Fox Talbot communicated his paper pro· 
cess to the Royal Society, and first produced n egatives. 
Mungo Pon ton also this year discovered that potassium 
bichromate when on paper altered in composition by ex­
posure to light. 

1840. The Rev. J .. B. Reade acciden tally observed the de­
velopment of the latent image in  the Talbotype process with 
gallic acid. 

1841. 'rh e  calotype pre>cess introduced by Fox Talbot 
(description postponed). 

1843. Sir John Herschel first took pictures on glass, an d 
recommended ihe use of hyposulphite of soda for fixing. 

1851. Mr. Scott Archer and Dr. Diamond i ntroduced the 
collodion process in a practical form. 

THE DAGUERREOTYPE PROOESS. 

A silvered copper plate is polished with tripoli and rouge 
an d chamois leather buffs until the surface is quite free 
from scratch es, when it is exposed to the fumes of iodine 
fllr about th ree minutes, or until the surface presents a bright 
yellow color, and then to bromine until it assumes a violet 
hue, when it is ready for exposure. Aft er exposure no 
image is visible , but on placi ng the plate above mercury 
heated to about 1500 Fabr. , it  rapidly appears, the lights 
being represented by an amalgam of mercury and silver, 
and the shadows by silver. It is fixed by immersion in a 
ten per cent solution of hyposulph ite of soda. After wash­
ing, t.bE) image may be intensified by pouring on the plate 
mixed solutions (very dilute) of gold chl oride and hy po. , 
and heating over a spirit lamp. The picture should be pro­
tected w ith a glass plate.  

Theory of the Prooe88.-The iodine (and .bromine) attacks 
the silver, forming a thin film of silver iodide, Ag I. On 
exposure to light this is red uced to subiodide-. 

2 Ag I = Ag2 I+1. 
'fhe silver underneath the film acts as a sensitizer. com­

bining with the iodine set free to form fresh iodide. On 
development, the nascent atoms of silver in the subiodide 
form an amalgam with the mercury. -E. Howard Farmer, 
in Britu;h Journal of Photography. 

.. , . . .. 

Healtlly and Profitable. 

Some industrious Gothamite, bent upon tearing the mask 
from some popular idol, and holding it up before an ad· 
mirin g  world in its true light, has taken advantage of the 
interest in sanitary reform awakened in this city by the 
ben eficent w orkings of the new law, to reveal some �tters 
of wh ich he has possessed him self concerning sewer gas, 
plumbers, wealth, etc. Since the discovery of the deadly 
sewer gas, and the creation of ;sani tary engineering as its 
uncompromising foe, the occupation of . tile plumber has 
come to be looked upon al most as one of the high arts. , 
The l'inner and House Furnisher claims that tbe plumber 
has, as it were, become master of the situation ; at least, he  
has  taken advantage of  i,t to bring in bills longer than the  
moral law,  and rangi ng higher than those of doctors and 
undertakers. Plumber's solder. i t  has been said, has be­
come as expensive as the gold filling w ith which den·  
tists plug up cavernous teeth. Of course , the plumber 
whose health must be pr" j udiced in order to save that 
of other people must be allowed the privilege of rak 
ing in the shekels, untrammeled by nice discriminations as to 
the relation of the service performed to the length of his bill. 
But all tbis is n ow �hanged. Plumbers must step down ; 
for it is set forth that plumbers not only enjoy better health, 
bu t that they live longer lind die gamer than · any class of 
men except professional office holders; Considering their 
extortions, the kn owing New Yorker thinks the death rate 
among them is not half as great as it Ilhould be. He finds 
no names of plumbers' widows in the Directory, nor any 
children of plumbers in orphan asylums. He thinks, there· 
fore, sewer gas must be a healthy, life-giving thing, and is 
considering the propriety of organizing a sodety for bottling 
it up to snpply to people in the country, who are denied 
this luxury. 

AN ORNAMENTAL WATER lAR AND BASIN.-
In tbe baronial halls of Germany curious and artistic brass 

reservoirs for holding water are frequently found suspended 
upon the tapestried walls for the service of guests as they 
e uter · the castle. These are usually in shape like old Eng­
lish coffee urns without the stand, and are ofte n engraved 
with the family coat of a nns of the proprietor of the estab­
lishment. Underneath the

· 
tank is placed, either upon a 

table, or suspended upon t h e  wall , a basin similar in decora­
tion and style, and calculated to receive tbe water a� it is 
drawn from the supply above. These w ere placed ei ther, 
as suggested, at the entrance hall ,  or near the exit of the 
banqueti ng room, so that the guests could moisten tlleir 
fingers in the perfnmed stream before taking part in the 
dance. Many of these old pieces may now be fon nd in Ger· 
many, and are much sought after by connoisseurs and art col-

ORNAMENTAL WATER lAR AND BASIN. 

l ectors, not only for their antiquity and tbe H ssociatioll s  con·  
n ected witb tbem, but for their decorative and artistic 
value. Tbe tank and basin given in our il lustration is a re­
production of one of these old pieces mounted upon II 
wrought iron stand, and produces an effect at once st riking 
and graceful, and furnishes an article which w ould be a 
handsome and practi cal adjunct to a modern house.  

• •  ' 1  • 
Recent ArDJ.or Plate Trials. 

An important trial of armor plates was recently made at 
St. Petersburg ou Wilson compound-steel faced-armor 
and Schneider's Creusot steel armor. The experiments were 
made 24th November, 1882, at Ochta, n ear St. Petersburg, 
on two plates, each 8 feet long by 7 feet wide by 12 inclles 
thick ; weight of each about 12� tons. The Engineer says 
that one plate was made of steel by Messrs . Schneider & 
Company, of the Creusot Works, France, and the other was 
made on Wilson's system, one· third steel , two,thirds iron, 

by Messrs. Charles Cammell & Company, Limited. Both 
plates were backed by 12 incbes of timber placed horizon­
tally, and two · three·quarter inch iron plates supported by 
diagonal struts. The gun used was an l1 ·inch Aboukoff 
breech-loader, the range 35.0 feet. Tue projectiles w ere of 
chilled cast iron shells, 55372' pounds Englisb-made at 
Perm, in  the Ural. The first shot ·was fired at Sch neider's 
steel plate. The charge of  powder, 132 pounds English . 
Velocity, 1 , 506 feet .  The projectile was d estroyed, but it  
broke the plate into five pieces. The penetration was 13 
inches. 

The second round was fired at Schneider's steel plate. 
The charge of powder was 81 pounds English. The shot 
was broken up ; there was penetrat ion 16 i nches. The plate 
was broken into nine separate pieces. The previous cracks 
were opened out, three new ones being produced. 

The third round was fired at Schneider's steel plate . 
Chargfl of powder was 81 pounds English, with a steel shell , 
AboukofI make. Seven pieces of the plate remained hang­
ing on to tbe shat tered backing. One piece weighing about 
on e  ton was found 13 feet behind the target ; ten pieces weigh­
ing about three tons together, were scattered on the ground 
in front. The project ile was foun d 740 yards to the rear of 
the target, and was apparently u n i ll jured. 

The fOnrth round w as fired at Cammell's compound plate, 
with a charge of powder 132 pounds English.  Velocit y, 
1, 506 feet . The projectile was destroyed . A few cracks 
produced on the steel face both concentric and radial, 
but they were of no importance. The front of the shot had 
splashed on the plate, and the head remai ned in, so that the 
penetration could not be ascertained, but, judging from the 
diameter of the piece wedged in the shot hole, i t  was 
thought  n ot to exceed 5 inches. 

The fifth round was fired at Cammell's c ompound plate. 
The charge of powder was 81 pounds English. The result 
Qn the face could not be seen, as t.he remaining bolt h ad 
broken and let the plate fall on the ground face dow n ward 
before the target. 

The total stored up work in  the first round at each plate 
is 8 , 704 foot tons, im plying a power of perforating 1�'3 
in ches of w rought iron.  This. was, therefore, a severe tdt, 
the shot being a full m atch for 12 inches of componnd armor . 

. � . . .. 
Brick Fronts. 

The overwhelming desire for a " neat job " has done mis· 
chief in brick work. A pressed brick wall is a m onotonous 
thing w h en brick is nsed alone. It sh ows only mechanical 
precision and exactn ess, an d these qu alities become very tire­
some when they are exhibited for their ,Llwn sake and not as 
means to an end. A sligbt unevenness in texture and in color 
helps the look of a wall, and it is the aim of the maker of 
pressed brick and of the builder to avoid the slightest uneven­
n ess. The best looking brick walls, except in the perverted 
eyes of bricklayers, are those in which the uneven ness ap­
pears, that is to say, those which are built, not of pressed 
bricks, but of common bricks, chosen for color. To an artistic 
eye)or exampl e, tbe wall of the recently completed addition to 
Mr. Hun t's Tribune huilding, which is built of selected com­
m on bricks, laid i n  cement, looks better than the face brick 
used in the principal fronts of the building, although the face 
brick is relieved of much of what would otherwise be its 
monotony by th e  free use of granite in combination with it.  
The jail attached to the Jefferson Market court house i s  
bnilt of  selected com mon brick, while the court house itself 
is built of pressed brick, and the superiority, in  this respect, 
of the jail must be evident to everybody who has looked at 
the two together. 

A yet more striking instance is furnished by the new 
Casino, one of the most admirable pieces of brick work in 
Ne w York, alld the more interesting because there is no 
stone work worth mentioning, but the w h ole building is of 

. burnt clay. The brick used here is Collaberg and Croton i brick, very carefully selected, and used in the lower wal ls  
in alternate bands. The work has in consequence a beauty 
of color and a beauty also of texture which cannot be at· 
tained by the use of the more fashionable material.-N. Y. 
Reco'l'd. 

.. � .  I .  
Case Hardening Low Steel. 

There are a number of processes for case bardening low 
steel or i ron. It is desirable to have a carbon covering or 
envelope that does not evaporate or oxidize quickly at the 
tem perature required for hardening. As the prussiate of 
potash contai n s  in its anhydrous s t ate only about 19 per 
cent of carbon, while the potassium, iron,  and nitrogen are 
nearly 80 per cent, it follows that it is too weak in carbon to 
be very effective in case har·dening. As boiling wateJ; takes 
up nearly Its own weight of prussiate of potash, a saturated 
solution may be made, to which is added as much bone char­
coal, bone black , or charcoal from leather or h orn as will 
take up the · solution,  or as much as can be made wet ; the 
mass is then spread out nnd thoroughly dried in an oven . It 
will then be ready to mix with wbatever may be used to 
make it adhere to the steel . such as oil, grease, 01' any of her 
sticky su bstance. Bone, leather, or horn charcoal can be 
mad e  by roasting it at a low red heat in a closed vessel ,  so 
close that no air can injure the product. A crucible or iron 
box covered with clean sand will do. 

.. � - ,  .. 
Where a Dollar Makes a m illionaire. 

A Russian traveler in the Mala}· penin sula claims to have 
foun d  in use there tbe smallest " coin " in the world . It is 
a minute wafer made from the juice of a tree. Its value is 
about the millionth part of a dollar. 
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WHAT IS A PlKE 1-WHAT IS A PICKEREL l others ; hence the established misnomer of pickerel for p i,ke, that has led anglers to a confusion of identity of the pike 

What is the difference between a pike and a pickerel ? is a and vice versa. Chas. Hallock was the first of modern anti the pickerel. - . We trust that the marked differences as 
query that has bothered the majority of intelligent anglers angling authors to drop this misal liance of terms. above noted between the E. reticutatus a n d  the true pike 
who have not the iuclination or the leisure to study the 'l'he second engraving shows the pike of American waters, will assist the intelligent rodster in the identi fication of 
structural differentiation of these two fishes as given by the and the cut below is that of the pickerel. Let us try and these two fish. [The cuts we use are from the an n ual report 
text books. We will try to help them without dealing too point out the promi nent structural differeu ces between these of the Fish Commissioners of Penn syl vania, t he ich thyo­
elaborately in technical. description, and by giviug an en- two fish, always bearing in mind that the col oration of fi8hes logical department of w h ich was edi t ed by Prof, E. D. Copc, 
gravi ng of each of the representative fish indiscriminately does not classify species, as it varies greatly in the same the distinguished natural i st of Philadelphia.-EDITOR.]-
cal led p i k e  and pickerel . 

. 
First, the wall-eyed pike, so species in different waters. The Ammican Angler. 

cal led. First, as to general contour, which is almost identical in _ , '" • ..  
This fish is not a pike,  but a perch . In the West it  is the two fishes. Next, as to scales, the books tell us. that A Ne-w Explosl"e. 

com m only called the wall-eyed pike, the Ohio salmon, the there are none on the lower h alf of the opercules or gill BY DR. CARL HIMLY AND HERR L. VON FRUTZSCHLER-FALKENSTEIN. 

gluss eye. In the State of New York it is known by the covers of the pike. Those of the p ickerel are covered with The new explosi ve is a mi :s ture of saltpeter, chlorate of 
former name, and also that of pike percll . In the South - scales. Each scale on the body of the pike has a shining potash, ' and it solid hydrocarbon , and is suitable both for 
west as the jack or jack salmon. In mining pu rposes and firearms, while , i f  
Penn syl van ia a s  t h e  Susquehanna sal- ignited in th e  open air, the combusti on 
mon ; and its comm on name in Can ada takes p lace slowly and i mperfectly , and 
(we are open to correct ion) is the dory or therefore without danger. Th e i ncorpo-
yellow pike . It may be' disti n guished at ration of the ingred ients is by preference 
a glance from the genus Esox or pike, by effected as follows : . 

the position and shape of the fins, and by The saltpeter, chlorate of potash, and , 
its compressed body, as com pared wi th  hydrocarbon (for which may be t aken 
that of the pike. We do not care to give paraffin ,  asphaltum, pitch, caou tchouc. 
miIiute stl"llctural differences, as the en- gu tta-perclla, etc . )  are mixed together ill 
gravi n g  of the pike sho w n  will enable pulveru lent form b.y passing them through 
any al)gler to iden t i fy eitiler fish as 800n �ieves or otherwise, an d the m ixture is 
as h is eye rests upon it. The general then treated with a l iquid volatile hydro-
color of the " w all-eye " is that of a dark carbon ,  which acts as a solvent to the 
olive, with fine brassy mottl ings ; and it solid hydrocarbon . A plastic mass is til ns 
may be know n  at once by a large black produced, which is then formed i n to cakes 
spot on th e  last rays of the spinous dorsal or sheets by passing th rough rollers or 
fin, which is otherwise nearly or quite un- THE WALL·EYED PIKE.-(Stieostethium vitreum.) otherw i se , and is ren dered hard by evapo-
marked. There is a variety of this fish rating the liqu id solvent  used, the sheets 
(S. salmoneurn) which is local ly call ed the " blue pike " and V -shaped mark opening down ward, which is absent on i or cakes so produced being then con verted into grains or 
" w h i t e  sal mon, " It is bluer in coloration than the wall- th ose of the pickerel .*  pieces of any desired size, in the same man n er as ordinary 
eye, and the body is proportion ately shorter and thicker, T h e  other structural differen ces betweeu the two fish, gunpowder ; 01" the cakes or shee ts may be con ven iently 
a n d  bas silvery in stead of the brassy mott.lings of th e  former such as fin rays, lJUmber of scales on lateral line, etc. , etc"  brought, while still i n  a plastic condition , under stamps 
fish . It sel dom gro ws m ore than a foot i n  length, whereas would, if design ated , rather confuse than make cl ear to tile  , havi l lg cutting edges arranged in polygon al form, so ab to 

the wall-eye has lwen caught ranging up to forty pou n ds , g�nera. 1 reader the varietal lin e betw ee n the pike . and the I d ivide the ma
.
,ss �nto separate grains of corresponding po ly-

There is still another species of these pike perch -th e  pIckereL Of the latter there are three other species, none gonal shape, WhICh are then ren dered hard. By this mode 
sand pike (Stizostethium canadense). Tilis fish also seldom of which grow to more than a pound in w eight. They are of d issolvi ng the hydrocarbon before or after admix t ure 
attains  a greater length th an fifteen inches, and may be dis- called : w i t h  the salts, the great ad vantage is obtained of prov iding 
tinguisbed at sight from others of the same species by its The hu mpbacked pickerel (Esox cypJto) .t  the particles of the latter with a waterproof coati ng of var-
beautiful markings, being of an ol ive gray, w ith pale orange The banded pickerel-t rou t pi ckerel (E�ox americanus) .t  nish of the hydrocarbon , more particularly when caout· 
on the sides, thickly mottled in black . The first or sp inous The Western trout pickerel-l i tt le pickerel (Esox sal- chouc or gutt�,- percha is used , thus protecting the com· 
dorsal fin (which , in  a specimen presented to us by Charl es moneus). pound from detenoration by moisture , The process is a l so 
Hallock, Esq . ,  is m arked by variegated translucent tints) The latter is the small pickerel referred to by our corre- simple and free from danger, as, if the pasty mass should 
has two or three rows of round black catch fire, the volat ile hydrocarbon 
spots upon it, and there is also a w ill first burn away en tirely , aftet 
large black blotch �n the base of wh ich the powder will enter into 
the pectoral fi u .  So much for the slow 'com bustion . In addition to 
pike perches, o r  pirate perches. the above m 6ntioned advant ages of 

Bear our engravings in  y o u  r freedom from danger in its manu-
mind, and w h enever you speak or facture and transport and from hy-
write about these fish, call them groscopic propertieR, as also the 
perches, n ot-,pikes, or, better sti l l ,  comparati vely innocuous nature of 
give us the scienti fic name stizoste- the prod ucts of combustion, it may 
thium, a jaw-breaker to �ronOllnce , be mentioned that t he compound 
but a pretty word to look at as the leaves only a "mall solid residue, 
representative of a n oble game fish . THE �.IKE.-(E8ox lucius.) which is as in n ocuous as the  gase-

And. now to try an d solve the ous products, and that the combu8-
an gler's conull d l'll m-what is a pike ? w h at ig a pickerel ? spondent " V. 0. " as being tast eless and bony . To sum tion in a confined space is complete, yielding very little 
First,  a letter from Professor Spencer F. Baird , in response up : Most anglers have imbibed Webster's defin i tion of a smoke, which rap'idly , disappears. Furthermore, the new 
to a query of " Old. Izaak " wh ich was prompted by a soci al pickerel-" T h e  diminn t ive of pike "-and look u pon all compound , which has" about the  same densi ty as ord i nary 

chat and discussion when friend  Morrell paid his last visit nsh so called as bei ng poundlings or less ;  and the converse gunpowder and is very hard , possesses with equal volumes 

to our sanctum. Professor Baird wrote as fol l ows :  is also true : a p ickerel of eight pounds i s  to them either a more than d oubl e the explosive force of the latter. The in-
DEAR SIR : In England the youn g of the pike (Esox misnomer or the product of a fisherman's yarn. The facts tensity of explosion can be regulated at 'Will by var5 i ng the 

lucius) is called " pickerel , " *  there being only one species of are these : The pond pickerel (Esox reticulat7ts) grows to a proporti on s of the ingredien ts and the size of the granules. 

the genus .BJsox in Western Europe. In tl\is country, where weigh t Qf eigh t pounds , and it was these fish th at friend These proportions should, gen era lly speaking, be such that 
we have spveral species of this genus, the use of n 'lmes is Simpson sent us from Lake Hopatcong. T1Jad . Norris for each volume of the hydrocarbon ,  when con verted into a 
somewhat d ifferent : but ordi n arily.the words " pike " and called them the pond pike, and acknowledged a growth for gaseous state, there shal l be present i n  the other ingredien ts 
" pickerel " describe distinct species of fi sh. The pike o f them up to five pounds . The..same fish are found in Green- three volumes of oxygen . 
our great lakes, cal led pike almost everywhere that . it is wood L.lke, but their colors are n ot so clear and bright, nor .. � • I .. 
found in this country. is iden t i cal with that of Europe. are they so gamy as the ir congeners of Hopatcong . . PourIng Oil on Troubled Waters. 

The m ascal o l lge (Es',x nobilior) is another large species Using the facts before us, it seems plain that it ill the E8Q11; At the instance of the Board of Trade, some experiments 
cl osely related, The name " p ickerel " i s  ,were made recently a t  Aberdeen Harbor 
commonly applied to the small er species entrance, with a view of testi ng the prac-
of the sam e gen us, such as Es�x retlCula- ticability of using oil as a mean, of reduc-
tus and Esox salmOrle11S, 0 ,11' works on ing the danger to vesse ls  enteri ng in a 
fishes and angling commonly l imit the use gale. The occasion was m ost favorable. 
of the n a mes in the manner above stated. A stiff southeaster was blo wing. the sea 
I have no doubt, however, that the ma- was ru nni ng high, the waves dashed over 
jority of anglers, referring to these fish in the piers, and it was next to impossi hIe 
a coll oquial m anner, would call any small for any vessel to cross the bar in safety. -
representative of the genus a pickerel, Rnd Captain Brice , repre�enting the Board of 
any large one a pike . THE PICK.£REL.-(Esox reticulatu8.) Trade, aud the lead i ng harbor officials, 

Yours, very respcctfully, 'were presen t. Some improvements had 

SPENCER F. BAIRD, Com m issioner of Fisheries. I �'eticulatu8, w ith its poss ible weight of eigh t or n i n e  pound�,  been made in the pu mpi ng apparatus since the last experi-
We w ill gi ve fi rst an engrav ing of the pike proper-the --;;. The .common Easte�' pick�;el:;;;: green pike, as it is occasionally ment , a larger hose being suppl i ed , ami seal oil being used 

Esox lucius of American waters and of those of Western cal led (the Esox retieuiat1ls). is green in color, wi l h  a network of brown instead pf coarser oil . When the pumping commen ced, the 
Europe. It is also called the great n orthern pickerel , and streaks o n  the sides, and i s abundant in t h e  ponds or ;akes of the At- wav

'
es were dashing wildly agai nst the piers. After twen ty 

we must charge to Wm . Henry Herbert (Frank Forester) lan tic States, minutes, the London Times repor t s, the crests disappeared, 
th ' f '  f F t 1 b I' I f ' h h t The humpbacked ()icker"l (E8()x cypho). Tbis fish i. a smal l species, the breakers a ssumed a rolling motion,  and the entrance IS con U�lOn 0 n ames. ores er ,ne w ut Itt e 0 1C t y- and l 'rofessor Jordan says of it " that ii may probably be known at once 
olog.v, and l ess o f angling . He was a charm ing bookmaker by the elevated back and broad wollen ante-dorsal re�on ," It is fouud was rendered comparati vely safe, Two hundred an d  e igh ty 

on ou tdoor sport�, yet m uch of hi B work w as done to ord er principally in the Wesrem States . gallons of oil were used in the experiment. The result w ilJ 
u nder the necessitous demands of i rregular and . vicious ; 'fhe banded pickereL or trout pickerel (Esox amer;canus) , is of a dark be reported ' to the Board of Trade. 

n s a d t nf t t l h' b k f green color, having about twenty distinct blackish cnrved bars on its 
.. . . . .. appe I e ; . n , l or u n a  e y, IS 00 s, or mally years , sides. It grows to hard ly a foot in length , and is found in the Atlantic 

w e re con sidered text authorities by the sportsmen of streams. 
'J'be ElectrIC' Hallway In Ireland. 

America ;  an d  in the 'case of the fish before us; his E ngl ish II The We.tetn troll I, pickerel--little pickelel (E8OX salmtJ1leu8)-i s of an A private trial of the Gian ts' Causewav an d  Portrush 
lI onH'n clature has been followed hy Norris, Scot t , and olive green color above and white below, with markings of network and Electric Railway took place on Nov. 21 . Th e  results were 

curved streaks on the sides. There is a black streak In ,front of the eye most encouraging. Several times a rUIl of over a m ile. was 
and helow it .  This fisb is found in quantities in tbe Western streams, [* We have al ways been under the impression tha,t the yonng pike, nntil 

i t. attained fi weight of five pounds, WI\S �l\lJed In Enj!llln!l /\ .. jack."­]l:PITOJi.] 
particularly In the Ohio valley. It is a180 met with in ."ome of the At-_ made, and a speed of ten miles an hour was frequen tly at-
Il\Utl9 etl"l.!��, Ilnd �!i� ��ell �lIuJlllt ill �� I'IqsquellMina �iV\lf, taiaed. The motion w as smooth and pleasant. 
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Improved BuUer Worker. Electrical Fire Batteries. The Washln"ton Monument. 

The engraving shoWs a simple and efficient power butter Dr. Brard, of La Rochelle, the inventor of the electro-gen - The  annual report of Lieut. Col .  Thomas L. Casey, Corps 
of Engineers, United States Army, engineer in charge of the 
Washington Monument, submitted to Congress Dec. �3, 
sho ws that the height of the sbaft is now 340 feet, an increase 
during the year of 90 feet. 

worker in tended to supersede the hand apparatus. A ci rcu- erative fuel which we recently described, has communicated 
Iar concave table is mounted on a vertical pivot set up on a a paper to tile French Academy of Sciences on this new 
support for an  axis around which the table may revolve. A method of producing electricity. The origin of the fuel i s  
toothed bevel wheel is attached to the under side of the table to be fouud in the discovery o f  A. C .  Becquerel, in 1855, 
for turning it by a driver shaft, to which the power is to be tllat red hot gas carbon pl unged into fused nitrate of potasll Since the com pletion of the foundation in 1880, the total 

load added to the tben existing structure has been 28, 355 
tons, and the settlement of the shaft due to this load has been 
on au average about it inches for the structu re. The total 
pressure now borne by the bed of foundation is  74,871 tom' , 
or about 92-100 of the total pressure to be finally placed npon 
it .  The amouu t expended on tbe monument during the 
past year w as $177,849. 60, leaving a balance available of 
$33,417.37. An estimate of $250,000 is submitted for con­
tinuing the work of the monument for the year end ing June 
30, 1884, which it is expected will complete the shaft and 
py ramidion, and also .the interior staircase and elevator. 
The report is accompanied by a l etter from the Joint Com­
mission recommending 'an appropriat.ion by the pre.ent Oon­
gress of  the amount est imated as necessary to complete the 
monument to its full height of 555 feet. 

applied by a belt. On the up- gave a considerable current through a galvanometer. M. 
per side of  the table  is an- Jablochkoff afterward endeavored to devise a battery based 
other toothed wheel for giving upon the fact in question ; but noth ing prac tical appears to 
motion to the conical rollers, have come of his intentions. Dr. Brard has at l east attained 
the rollers being mounted in some practical resul ts, and also some theoretical observa-
adjustable outer journals that tions of value. He finds that if any carbon whatever be 
are capable of  shiftillg up and plunged red hot into a bath of l iquid nitrate brought to a 
down in slotted standards. red heat, we get an energetic current flowing from the batb 
The journals of the inner ends to the carbon ' in the external circuit .  Hard carbo�,  like 
are capable of sh ifti u g  up that used by. Becquerel, a nd graphite, yield the curre n t , 
and down, and may be se- which , however, SOOIi falls off, owing ' to a dense crust of 
cured anywhere by a set the salts forming on its surface; Softer carbons gives a 
screw. A cover incloses the lon�er current . J)r. Brard also �nds. t!1at, ,Ilitra.tes in fusion 
pinions and wheel, and prevents the butter from working on become v�ry.fI�nd�uire - ths:; ptoPIl;'t,ty 'of -moisteniug 
to them. Thp,re are passages for allowing the buttermilk to the body i mme�S:ed iq them, . as all: qil ·dQes: Tbe capillary 
escape through the table into a· pan arranged on the bench property of, t):le';'Pitrate 11,110$8 of' a current ' being got by 
under the tablc to receive it. One of the rollers is made�plain heating the end of the carbon , not �  immersed, provided the 
on the surface for rol l ing the butter down smooth, and the caroon is not too long. Moreover, it is not essen t ial that the 
roller is flu t ed for working it  into ridges, so that it will be niti'ate should :be in ' contact with the carbon . . It" may be 
thoroughly worked under each roller. This in vention has contained in a metal capsule placed upon tbe red bot car­
been patented by Mr. Elmer C. Rigby, of Dundee, Ill. bon ,  and the current  will flow as before. This is owing to  

4 4 0 ' " 
Railway BuUding in 1 8 82.  

The Railway Age of Dec. 28 contain s  a table �howing that 
the number of miles of main t rack laid in the United States 
during the past year was 10 ,821 , on 3 1 6  lines, in thirty­
four States and Territories. It is thought that full returns 
will raise the total to 1 1 , 000 miles, which i s  1 , 500 miles more 
than the total for 1881. The States showing the largest 
amount of rail way construction are : 

Nov .. l Curtain Holder. 

The invention shown in the annexed engravi ng is designed 
to confi ne the lower end of a window curtai n ,  so tbat it will 
not flap when the· window is open and the wiud is blowinl;!;. 
The device consi�ts of two pieces 
of chain, of suitable length, at­
tached to the lower end of the cur­
tain near opp()site edges, and two 
hooks attached to the window sill 
by means of one or two l inks, and 
capable of engaging with the chains 
on the curtains. Two hooks are pro_ 
vided on the curtain stick for re­
ceiving the ends of the chains when 
not in use. The chains when looped 
up are rather ornamen tal thau other­
wise, and may take the place of 
tassels. The hook may be brought 

" I 

iuto engagllment with any of the links of the chains, thns 
permitting of the adjustment of the curtain to any desired 
height. This invention ha:s been patented by. Mrs. Mary J. 
C. Throop, of 51 High Street, Portland, Me. ' 

Cephalometer. 

This  is an improved instrument for taking measureme� ts 
of·the human head for phrenology, ethnology, anthropology, 
and sculpture. With it the actual measurements of all por­
tions of  the head with relation to the central point of the 
h ead corresponding with the head of the spinal column, 
(medulla oblongata) may be accurately taken. A graduated 
semicircular arc is fixed at its ends on axial pivots h aving 
hollow bulbous exten sible sections, adapted to en ter t.he  open­
ings o f  the cars, one of the pivots h.aving a graduated scale, 
by which to register the traverse of the arc on the pivots . 
The bulbs have perforations to admit sounds to the ears. 
A scale. traverses the upper arc 
rad ially, an d is capable of sliding 
along i t  from end to end. An 
arched stay brace connects the 
pi vots, and passes over the front of 
the face and carries a steady rest, 
which is placetl on the nose. AIl­
o lher  arched brace connecting the 
pivots passes under the ch in .  It 
will be seen that by the traverse 
of the upper arc forward and 
backward on the p ivots, and the 
traverse of the radial scale along 
the upper arc, the relat ive posit ions of the different  orgal�s 
or other divisions of the head, and also the relative sizes ·  
or d istances froll) axis, cau be readily and accurately taken . 
Phrenologists .ascribe different mental iacmlt ies to special 
organs or divisions of the brain. aud judge of the power 
of a faculty by the development or size of its organ, which 
they determine  by estimating the distance of tbat part of 
the skull where it lies from the medulla oblongata, which 
is situated very nearly on a line betweeu the openings of 
the ears and mid way between them.  The instru men t illus· 
tra ted makes these estimates actual measuremeuts, giving 
the absolute size of each part or organ-that is, the dis­
tance of its outside surface from the medulla oblongata. 
Thi s  invention has been patented by Mr. Clark Brown, of 
Mohawk, N. Y. 

A FRENCH savant, M. Regnard, has been lat.ely trying the 
effect of a " blood diet  " on lambs. Three lambs, which for 
some unexplained cause had been abandoned by their 
mothers, were fed on " powdered blood " with the most 
!�ratifying results. The lambs increased in size i ll th,e most 
marvelous fashion, and attained unusual proportions for 
their age. .'rhe coats of wool . also became double in  
thiekness. Encouraged by his success with the Jambs, M. 
Regnard is !l O W  feeding some calves on blood. 

a connection between the nitrate and c.arbon boeing set up 
by a fil m of nitrate steali ng over the sides <Yf the capsule. 
A useful battery is made by covering the capsule with as­
bestos cloth, then a coatiug of lamp black, au d plates o f  
metal over the black. The latter serve for the negative and 
the capsule of the posi tive pole of the element. Placed 
over a BUllsen burner a couple thus made I!ives, when the 
nitrate is in fusion ,  a constant curren t  of from 6 to 7 mille­
amperes. It should be situated as near the point of flame 
as possible, where the hot smoke is given off. This soot 
takes the part of the hot carbon rod in Becquerel's experi­
ment. The ni trates melt at 200 deg. C. , but io not decom­
pose except at 1 ,000 deg. 0. , 01' 1 , 200 deg. C. They appear 
to prevent oxidation of the metals  or at least· retard it  con­
siderably. 

.. . . � .. 

Propospd
'
Triple Hulled Ocean Steamer. 

Iowa, 953 ; Texa5, 817 ; New York, 702 ; Ohio .  555 ; Arkan­
sas, 529 ; Indiana, 529 ; Colorado ,  500 ; Dakota Territory, 480 ; 
Pennsyl vania, 464 ; and Minn esota, 4.44. o r  the 3 1 6  roads 
noted, 140 are stil l iucompleted. The capital in vested dur­
ing the year is estimated at $270 ,000 . 000, exclusive of the 
amouuts expended in the  preparation of the roadbeds on 
w hich tracks are not yet laid . 

.. � . ,  .. 
The L a rgest Railroad. 

'{'he  Peunsylvan ia  sys tem,  o f  w h ich Mr. G. B. Roberts is 
president, still leads the country, 6, 438 m iles-and of course 
the world-although it is composerl of several subordi nate 
systems, each with i ts general officers. The Missouri Pacific 
system ,  of which Mr. Jay Gould is  president, is also Captain William Coffin, o f  Lon don , who built the fi rst composed of several distin ct roads and corporations-the large screw steamer which crossed the ocean, has desigued a Missouri Pacific, St. Louis, Iron Mountain aud Northern, I n ­new style of  steamer, models of wbich are  exhibited at  the  ternational and Great Northern. Texas and Pacific, etc. , office of Mr. James Alexander in the Mason building, :Bos- though with one set of  general officers . Coming dowu to a 

.t,pp. . _ " . single corporate organization under  one title, with one list of :1- These mod'�I� snow, !>. crirltpt;m n q  ship, comp(,>sed of three officers for the whole system,  the Ohicago, Milwaukee , and ship . :tllills' united as one vessel, 'the two , 'outer J;mJIs  iJeing St. Paul takes the l ead wi th it s 4, 500 miles. tbough several Iong.er tban. the centl'al,. ll u1t, and , the whole being decked otlier coi:npani�s are close behind .  OVet'. ' The outerJl.iiils � 'arc' 0"£ ' narrdw , beam and 6f' equal 4 4 0 , ... 
length, and a huH much sborter is placed in the center 

How to Stop the Sulpl,1uric A cid. space between the two longer vessels. The' three hulls are 
rigidly connected by iron or steel bulkheads, box-girders, Knowledge says that Dr. Jule bas been experimentiug, 
iron 'or steel decks or frames, i n  such a way as to form com. witb a view to counteractiug the had effects produced by the 
plete platforms or decks, aod so as to leave considerable sul phuric acid,  which the combustion of ordinary il I u mina­
extra spaces hetweeu the ships. The center sb i p  is to carry ting gas causes in sufficient  quanti ties to destroy the b i u rl i n g  
t h e  engines, a n d  i s  provided with a propeller a t  each end . of books and to tarnish the l e t tering on their backs, besides, 
All three hulls are tapered from the center, both vertically of course, vitiating the atmosphere so m uch that the heal th  
and longitudinally, and come to a rounded point at ' both of the person b reath ing it is  injured. Hcr suspended t w o  
ends, s o  a s  t o  enter the  wave a n d  reduce the pitching motion plates of finely perforated zinc, one  three and the  other 

twelve i nches above the burner. At the end o f  three m o n t h s  t o  a min imum, the rolling motion being d o n e  away w ith by 
the extent of water-spaces between the shi ps. Th e  plat- the lower plat.e showed an accumulation of the ordinary 
forms or decks extend to about. three-fifths (more or less) of brown ish·hlack deposit and a furri ng of sulphate of z inc, b ur 
the whole length of the outside ships iu the center, and the the u pper plate was ouly slightly affected. The in f('ren c(' 
remaining portion of the ends, forward and aft. are covered from this examination is t hat a single plate of perforated 
over for passing through the waves ; l)ut the spaee between z inc, about a foot square, pJ aced over a gas jet i s  sufficient 
is not decked over. to retain most of the noxious emanations. 

In ships of this construction for smooth water or river .. I 0 , .. 
" Corn " Coal. purposes tbe decks may be carried the enti re leugth of t.he 

outside ships nearly horizontal, and in these cases the vessel 
may be propelled by either a screw or paddle wheels. Stabil­
ity, safety, and speed are claimed for vessels so constructed. 

The design has been approved by elll inent n aval men . 
Captain Har-rison :Lo�'ing, of Soutb Bosto'n ,  has offerrd to 

build an experfIUei:J'tal harbor excursion steamer f,or the net 
cos
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ma.teri�l�. The. i�dic�ti�ris now 
are that tbe s�er wllb.-be hUllt l and put III serVICe next 
summer.":'Boif1� Glob;:�: :' '. . . - . 

< ' � - ,  'i;" , ' .. 4 • •  " 

Vermont Marble . 

The marble industry of Vermont has been greatly ex· 
tended during the past ten or .twelve years. The aggregate 
product of the various quarries of tbe State d u ri ng  the year 
just ended was not fal· from 1 , 000,000 cubic feet, valued at 
$2,000,000. The number of men employed in the quarries 
and mi lls exceeds 2, 300, and it required 10,000 cars to carry 
the marble away. Nearly $1 ,000, 000 was paid for the labor 
of workingmen by the quarry owners. 

A Large l'lxcavator. 

The Northern Pacific Railroad Company are using an 
excavator ' capable of handl ing ' from 100 to 1, 500 cubic 
yards of earth a day. It is worked b'y two 4O-horse power 
hoisting engines; two 20-borse-power swinging engines, alld 
a double rotary engine for forcing the scoop into the bank. 
The excavator is self-propel:ing, and when.  in working Con.­
dition is 1)0 feet long, 10 feet wide, and 19 feet high. 

The smallest sized anthracite coal h i therto produced has 
been the " buckwheat " siZe, m'uch used as an economical 
fuel for small establ i shments  requiriug but l ittle �team. - A 
st ill smaller size, " corn " coal , is now produced by the 
Ebervale colliery . The manner of its preparation is  thus 
described by the  Hazleton (Pa . )  Sentinel : 

Every particle of culm that formerly was dumped on the 
ban]!: as worthless after the buckwheat coal had been scrc€ned 
is now run i nto a screen w i th meshes abont one eighth of an 
inch square . This screen revolves rapidly, and a powerful 
stream of water is forced in to it, w h ich washes out the fi n e  
dust into t h e  water troughs and allows t h e  cval t o  drop i n t o  
a chute. I t  i s  then d u mped on u bank, where i t  remains  i �  
stock unti l sold. I t  brings from $1 . 25 t o  $1 . 5 0  per ton. 
The Ebervale Company by this method are able to  prepare 
about 25 tom of corn coal in add i t ioll to the usual quantity 
of buckwheat and other sizes for every 500 tons of 'coal 
hoisted from the mines. 

----_ ... _._--..------- _._--

In creasing U se of Tin Plate. 

The importation of t in plates into this country has i n ­
creased i n  a remarkable degree withi n t h e  last few years. 
The imports in 1870 were 1 , 507,OCO boxes ; in 18i5, 1 , 920,0(0 
hoxes ; in 1876, 1 , 800,000 boxes ; 1877, 2, 140, 000 boxes ; 1878, 
2, 160,000 hoxes ; 1879,  3 , 120,000 boxes ; 1 880, 3, 380,000 boxes ; 
aud in 1 881 , 3,600, 000 hoxes. There arc abont 20 boxes 
of com ll lon tin plate 1 0 the ton. 'fwo of the chief causes of 
the i ncreased demand for tin in' the Uni ted States are found 
in t.he enormous canning industry and the growth Qif th t, 
tin-roofing busioess. 
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ENGINEERING INVENTIONS. atmOlphere In bouses. It has for Its object to provide 
Mr., John H. Darragh, of San Francisco, · a construction which shall be variously adjustable, in 

Cal . .  has patented an improved rotary engine po�sessing order tbat the fans may be arranged in different posi­

ceriain novel featnres which cannot be clearly de-
tions, according to convenience. 

scribed without the aid of engravings. An improved bag fill ing apparatus has been 

Mr. Daniel E. Kelley, of Gaylord, Kan. , patented by Mr. Charles L. KeJley, of New Vienua, O. 
The invention consists of a hopper so arranged npon a 

has patented an improvement in car conplings, consist- table that it may be raised and lowered at convenience. Ing in the employment of mechanism for operating or Attached to the opening at the bottom of the hopper is· elevating the coupling pin, and for gnlding the link a funnel section consisting of two parts pivoted to­into tl:.e approacbing drawhead. gether in snch a manner that they may be adjosted to 
Mr. Lewis I. Hinkle, of Piedmont, Mo. ,  has any size and rendered capable of entering the smallest 

patel l ted an improvement in the class of car cOJpl ings bags. • 

in whicb the drawheads are provided with a fixed horn Mr. Arthur Felber, of Louisville , Ky. , has 
or pin that projects npward from the front end thereof, patented a new and improved stop motion for button 
and with which the link may engage automatically. hole sewing machil les. Tbia invention consists of an 

Mr. George H. Whitman, of Eureka · arrangement of automatic stop mechanism for bntton 
Springs, Ark . ,  has invented an improved boiler feeder. hole sewing mactiines, wbereby after sett ing a machine 
'fhe object of tbe invention is to provide a feeder which in motion the operator may turu his attention to an­
sball act automatically to retain the water at a oni form other machine for setting that in motion, leaving the 
heil(ht.  Jt consists in a revolving feeder operated by first to stop itself wben tbe button hole is 'completed. 
the. water and steam pressure to pass the water to the This enables one operator to ron two machines at the 
snpply pipe. Slime time. 

An improved car coupling has been pa- An i mproved car unloader has been pa· 
tented by Mr. Francis Griffin, of Greenville, Miss. 'fhe tented by Mr. George W. Rolph, of Toledo, O. This 
invention consists in a draw bead provided with a trans- Inveotion coesi.ts of the details of cons truction of cer­
verse pintle, on one end of which a hook plate I.  piv- tain parts of a car unloader for discbarglnl( earth from 
oted, the other end projectmg from the side of the fiat cars over the side by means of a kind of scraper, to 
d rawbead and formiug a catch for the hook plate of the be operated by power from the locomotive drawing 
opposite drawhead. it along against guide rail. located npon one side of 

Mr. George K. Hoff, of Ph iladelphia, Pa. , tbe car to scrape off the load on tbe otber s ide of the 
bas patented a car coupling formed· of two drawheads, car, tbe said scraper being drawn along tbe train from 

each made with a bevel ended projection opon one side - one car to another. 
of its end, a socket in the other side of its end , .. n-J a Mr. Charles W. Jones, 'Of Lowell, Mass. ,  
curved notch partly i n  its end and partly in the base of has pat('nted an improved carpet stretcher. The 
the project, ion,  whereby the two drawheads can be invention consists in a carpet stretcher of novel 
locked together by a coupling pin. construction, which not only provides for stretching the 

Au i mproved cal; con pIer has been patented carpet, but' for holding it while being tscked to tile 
by Mr. John A. Miller, of Wade�ville, Ind. The object fioor. It also comprises 8 novel anchoring device and a 
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and the invention consists in conpling hooks bung to and in narrow places, the whole forming a l ight. simple, 
the drawheads by ball and socket joints, provided w i th and durable device whiCh may r.eadily be operated by a 

levers for their operation from the top of tbe cars, or single person. 
at one side from the gronnd. Mr. Wil l i am Klostermann , of Cologne, 

The following car coupling improvement Minn. , has patented an improvement in middlings puri-
fiers. Tbe invention consists in tJw combination of an has been patented by Mr. S. Lewis Holmes, of HiIls- incl ined rotary drum provided with elevator !trips on borough, O. This invention consists of devices to bold its inner surface, and a vibrating middlings distribnter np the conpliIl!( pin so tbat the link will enter, and then arranged therein;  also in the combination, witb a vibrat­trip the pin from either side of the · car and let it fall ing middlings distributer and an elevator drum sur­and secore the link; also a l ink lifting device whereby rounding it, of devices for creating a cnrrent of air in the. link can be lifted np to enter and couple,from tbe the distri buter. The invention has other polnta of sides of the car. These improvements are applicable 

with sllIrht alteration of form to the draw bars of any ;;:�!��
hiCh cannot be clearly described witho ut en-

form in ose. 
M r. Walter P. Prall, of Colusa, Cal . ,  has 

An improved locomot ive head light has obtained a patent for an improved Bulky hay rake. The 
been patented by Mr. Frank H. Talbot, of Rochester, Invention belongs to that general class of hay rakes in 
N. Y. The invention consists in a certain arrangement which the dranl(ht attacllment is made to co-operate with 
and construction of transparencies and the frames a lever in ra isiug and ·dumping the rake, and the special 
which carry them, for indicating at the sides of tbe Improvemen t consists in tbe novel arrlUlgement and 
head light. by the direct rays of the lamp the number of combinati on of a certain jointed bar and lever in con­
the train , the nnmber of the section of the train, and nection with the rake head and draugbt whereby the 
the nnmber of tbe locomotive drawing it, or other l ike rake is nnloaded and otherwise controlled, and also for 
Information useful or necessary in the running of a the improvement made whereby more room is obtained 
railroad, each of the transparencies heinl( separate, for the collected hay, thus avoiding the upward pressure 
wi th provision for'tlie ' removal of them or certain of whicb causes tbe t.eeth to rise and pass over the hay 
them as required. withont performing their intended work. 

[JANUARY 13, 1 883. 
nnllke the Enl1lish or longcarding machines, where more I into strips, boiling the latter In an alkaline bath, next 
than one are combined, a continuous even feeding removing the glnten, and immersing the fiber thus ob­
from one engine to another Is required in order to · ob- tained in a bath of boracic acid , soap, and glycerine. 
tain good results. To accomplish tbis is the object of An im proved egg carrier for use in t rallS­
an im'entloD patented by :Mr. Ernst c:essner, of Aue, portation has been patented by Mr. Charles D. LewiS, 
·Saxony, Germany. By the use of thia improved ma- of Georgetown, Col. The invention consists of an elae­
chine an �ven and broad fiat 

.
slIver of any breadth of tic packinl( case, provided with a stall for each egg 

the �terlal carded In o,oe englne is formed, and, carry- rigidly secured at its coruers and to the bot tom, fOi'ming 
�ng l t to �e nex�, deposlt it npo?, the fe� table and feed one piece throughout. Tbe sides and bOltom of the 
I�y' the. 11 cker-m of that engine, tormmg a constant partition are furni shed with boles for purposes of ven­
connectIon and transfer of wool from one machine to tilation and to lighten the carrier. 
the other, and la!in� th� sliver upon "lIe feed table of A new and im proved combined pole tip and the second machme In such manlier &II to secure an even 
thickness of material from side to side of the feed table neck yoke clamp has been patented by Messrs. Francis 

itho t .. ed es W. Sibert and Stephen P. Hurd, of San Antonio, Tex., w 0 ragge,. g • This invention consists in a combined wagon pole tip or 
.. • .. socket and neck yoke clamp, which can be easily at-

AGRICULTURAL INVENTIONS, tached to and detached from the pole or neck yoke, and 
Mr. William N. Smith, of Brookfield,  Mich. , 

has patented an improved separator for separating grain 
from chall, and for cleaning all kinds of gralns and 
seeds .  The Invention consists in a novel .arrangement 
of a hulling cylinder and shakers of pecDliar construc­
tion, which effect a thorough .eparation of the grain 
from the chaff . . 

Mr. Ezra Peak, of Westfield, 0.,  has pa­
tented an Improvement in wheel plows consisting in 
the combination of an axle having a crank extending 

which, when in use, will be self-adjnsting to the move­
ments of the neck yoke due to the motlo.n of the team. 

An improved punch for marking cattle has 
been patented by Mr. August Tignlere, of Wichi ta, 
:!tan. This instrnment is composed of a palr of jaws 
operated after the manner of· a  punch, and a novel com­
bination w.ith tbe Instrument of a series of removable 
dies for cutting letters or fignres, whereby provis ion is 
made for. using the same instrument lor marking differ­
ent characters. 

rearwardly, a yoke extending vertically over the axle, a Mr. Henry Bell, of Balti more. Md. , has 
plow frame adjustably suspended from the axle, and patented an improvement in filtering funnels which are 
the yoke and plow adjustably snspended from tlie provided with vent tnbes. The invention consi sts in 
frame. the novel construction of· the funnel and combination 

An improvement in harrows has been pa- I tberewitb of II vent tube. This funnel has an annular 
tented by Mr. Laurens S. Wheeler, of Independence, I projection around the brim, on which Is placed an elas­
Kan. Tbis Invention relates to harrows of two or more tic band to protect the funnel against breaking by con­
sections connected to work together as one, but having tact with other things. 
the advantage �f adaptability to the �neven surface of Mr. Eugene W. Humphreys, of Salisbury , 
the ground, which a single constructIOn does not pos- Md . . is the inventor of an Improved fruit basket for 
sess. which he has obtained a patent. It relates to that class 

Mr. Harrison C. Lott, of Lexington, Ill . ,  of fruit baskets or boxes which are made of veneer or 
has patented an improved grain separator. The inven- thi n  sheets of wood cut and creased so as to be folded 
tion consists snbstantially of a grain separator con- to constitnte a basket adapted to hold berries or other 
structed with a thrashing cylinder, a straw shaker, a small froit, which baskets are designed to hold 8 defi­
separating table, a crank shaft, a shoe for reeeiving the n ite quantity of fruit and be packed in crates for ship­
grain when separated, a fan blower for removing the ment. 
chaff, driving pulleys and belt. The invention consists · Mr. Kasson Freeman, of Grand Rapids, 
in the adjustment of these parts one to another. in such Mich. , has patented an improved surveying instrument, 
a manner as to facilital e to the greatest extent the sepa- tbe Object of whicb is  to d ispense entirely with the ser-
ration of the grain from the straw and chaff. vices of the chain and chainmen. The invention con_ 

... • ... sisla in the employment of a compass or transit in-

MISCELLANEOUS INVENTIONS. 
strument provided with a micrometer sight and a cross, 
and with a registering table having micrometer sights 

Mr. David J • . Taylor, of Grinnell, Ia. , has and a stall detachablv secured to a tripod, whereby the 
patented an Improved dress chart for facilitating the employment of a chain becomes nnuecessary. 
draughting, catting, and fitting of ladies' and cbildren's Mr. Edward T. Wolcott, of Kenosha, Wis. , 
garments. has patented an improved and novel wire mattress 

Au improvement in harness pads has been which is designed to. prevent the bed from sagl(ing in 
patented· by Mr. Edward P. Waters, of Roseville, Ill. the center. The invention consis's in elasti c support­
T.he, invention consists in the combination, with the , Ing springs stretched diagonally across the mattress 
skirts and pad, of a loop pi�e throngh which tbe skirt I' itame from corner to corner immediately onder the 
passes, and by which it  i8 held in place. mattress, so. as to provide an extra amount of strength 

An improved heater for d welling houses has at the center of the mattress at t he . point where the 
been pateuted by Mr. James B. Harris, Jr .. of Geneseo, '\ greatest weight rests. 
N. Y. This heater is especially adapted for use in some An improved chemical fire extin/Zuish er has 
room in a hoose, as it will heat the room it may be I been patented by Mr. Daniel Parham, of Tyngsboroogh, 
placed in and also by steam pipes all the other rooms of Mass. This invention consists of a !(liS supply and d i s­
the house. tri bnting apparatus in which weights suspended or snp­

lIt'. Joh n W. Wolcott, of Clyde, 0. ,  h as ported by cords of combusti b l e  material are adapted, 
invented an Improved railroad time bniletin board. when the cords are bnrned, to fall and act opon certain 
This relates to that class of bu lletin boards wbich are parts of the apparatus to generate and distri bute the John Fen imore, of Orlean s, Iud . , has pa- Mr. Edward Rowland, of Tiffin,  0. , has 
Provided with means for changing announcements as !(liS to the locality of the fire for the pnrpose of extin_ patented a new and improved seal lock. The invention tented an improved automatic car coupler. The inven­

tion is calculated to facil i tRte car coupling and to re­
move the danger attendant upon tbis operation. It 
consists in the employment. in connection wltb a draw­
bar, of spring plates adapted to slide therein with t h e i r  
outer ends projecting beyond the forward e n d  o f  the 
draw bar, and baving apertures through them to register, 
witb a transverse horizontal passage tbrough the draw­
bar and a spring coupling plate or bar adapted to pass 
tbrough tbe passage in the draw bar and tbe apertnres 
In the aforesaid spring plates and having an operating 

relates to seal lor.ks for car d oo,rs, and other analo.gous occasion reqnires. The invention consists in the pecn- gnisklng it. 

lever. 
Mr. James P. Davison,  of St. John, Ill . ,  

has patented an improved car coupling. The inventiou 
consists in a drawhead provi ded with a swinging spring 
latch partially crossing tbe end opening of the draw­
head from above, and in a spring hook latch partially 
crossing the drawhead open i ng from below, which lower 
spring latch is provided at its rear end with a tapering 
projection fitting into a noteh in a disk mounted on a 
transverse shaft, which disk is provided opposite I be 
notch with a segmental recess, into wbich a ser.ond disk 
passes, which is monnted on a transverse shaft provided 
with a handle, whereby the hook latch. will be locked 
in po.ltion and cannot be lowered until the said handle 
is tnrned, whereby the disks will be tnrned, and will 
permit a movement of this lower hook latch. 

• • •  
MECHANICAL INVENTIONS. 

An improved w i ndow s�sh has been pa­
tented by Mr. William Heaps, of Walden , N. Y. The 
�ct of the invention is to provide a window sash 
which m!!y be easily raised or lowered and locked se­
curely In any desired position wUhont the nse of 
weights, cords, locks, or latclle •. 

A paten t  has been obtain ed by Mr. Charles 
M. Dexter, of Sacramento. Ca! . ,  for a new and usefol 
improvement in tuck folders for sewiug macbines. It 
consists in the pecnliar construction of the tnck fold, 
and the object songht for iB to faci l itate the correct 
rapid, and easy formation of tucks or plaits In cloth. ' 

Ml'; Oscar Rust, of St. Joseph, Mo . .  has 
patented a well-drilling machine in which the drill rod 
is op" rated by an oscillatinl( lever connected thereto 
by a rope. The invention consists In certain improve­
ments relatinl( to the construction of the mast and the 
arrangsment of the lever and its operating mechani.m 
with respect to each .:>ther, together With other minor 
improvements. 

A n ovel meehanical fan has been paten ted 
by Mr. Darwin S. Wright, of Macon, Ga. This Inven­
tion relates to devices for communicating power to a 
lan, or a number of fans. for the purpose of cooling ;he 

. liar construction and arrangement of parts. . Mr. Franklin Pierce, of New York city, applications designed to prevent the surreptitious open-
ing of the door. It is an improvement upon that class of Mr. Robert A. Carter, of Elizabeth , N. J. ,  has patented a bod elevator constructed with a frame 
seal locks in whicb tlie bolt sectiolj. enters a chamber has patented a novel and interesting improvement In havi!lg a vertically moving crossbar, provided with bod­
and is there retained by a spring catch, access to which the manufactore of frames for eye glasses. The dis- receiving hooks and snpported upon eccentrics, where­
spring catch is prevented 1>y a glass plate which has to tinctive novelty of this invention lies in the construction by the hods can be lowered to bring tbeir handles lntfi 
be broken before the spring cateh can be removed to of the metallic connections of spectacles, eye glasses, contact with the elevator platform and free tbe hods 
wi thdraw the bolt. The invention consists in the IK'- etc. , by means or a turning process. from their snpportinl( hooks. ,To the lower part of the 
cniiar construction anti arrangement of parts, and in Mr. Wil liam M. Boyd, of Rushville , Ind. , main frame Is attached a'!. au:xJliary fl'llDJe, to keep the 
the means of detecting the surreptitious breaking of the has patented an improved sulky provided witb a tongue hod handles in nearly a vertical position while the hods 
seal plate. for hi tchinl( two horses thereto. It has a foot rack are being elevated. 

Messrs. George I. Blackley and John I. which is independent of the frame of the sulky, so that, An improvement in making boxes and bas-
Nicholson, of Greenville, Tex., have patented an im_ together with a lever contrivance, the springs !pay be kets has been patented by Mr. John Howenstine, of 
provement in that class of couplings in which a verti- relieved to some extent of the weight when overloaded. Chattanooga, Tenn. The object of thi s  invention is to 
cally moving pin is employed In connection witb a link A paten t has been obtained by Mr. Timothy facilitate the mannfacture of boxe." frnit baskets, meas­
of ordinary construction for the purpose of securing the W. Mnrphy, of Washington, D . O. ,  for a new and im- ures, and l ike articles which are made of sheets of wood, 
cars together. It consists mainly in the combination, proved horse$hoe. The invention consists of a horse- pasteboard, leather, metal , or other suitable material. 
with a pin of special constrnction. having attached sboe with dovetailed and shouldered recesses for re- The invention consists In a folding box, made of a fold­
thereto a spring adapted to give it its down ward move- ceiving calks of corresponding constrnction, and in se- Ing side blank provided at the ends with hook lngs, 
ment, of a pivoted frame adapted to hold the pin in Its curing the caiks in pOSition by means of screws having which, when the box i s completed, pass into apertures 
elevated position against the action o f .  the spring until their heads conntersnnk in tbe shoe. in a bottom blank, which i s· passed within tbe folded 
the cars come together, and tilen to release the same In Mr. Charles A. Cooley, of New B)·itain, side blank from the bottom. 
order that the coupling may be effected, Conn. , has patented an improvement in that class of An improved tobacco drier has been pa-

An improvement in car cou plings has been electric arc lamps in which some of the exposed parts tented hy Mr. James H. Fizer, of MUlenburl!', Ky. This 
patented by Mr. William L. Skelton , of Jacksonville, Ala. are irrsulated from the current. In this lamp acclden- Invention relates to an arrangement of beaters, wbere­
This invention is designed to etl'ect the automati c  coup_ tal contact of a conducting substance with any portion I by the room for hanging tobacco to dry in the barn is 
ling of the cars and to euable their ready nncoupllog. of the lamp or frame will result in no diversion of the economized ; and It consists in arranl(lng the heaters 
This  car coupling has an approximately triangnlar shaped current operating the lamp. at abont equal distances on the bam 1Ioor and running 
coupling pin havin·g a weighted lower end and an np- Mr. Charles A. Cook of New York city, the pipes in couples direct from the heaters t o cb lmney 
ward extension ; tbe forward edge of the lower end rests bas patented an improved d�p handle for drawers, etc., pipes in the sides of the bara, said chimney PIpeS ex 
in a notch or recess in the bottom of the opening of the which is of simple construction and can be mann- tending above the roof of the bam at Fome distance 
drawhead. A crank lever is pivoted to the end of the 1 factnred at a low cost. The ·invention consiste in a from Its side to insnre safety fire. This is an import 
car, and has one end. resti ng against the upward ex- drop handle formed of a handle knob provided at its ant f�ture, as many �lU'lIlers know by experienc�. 
tension of the pin, and its other end connected to a upper end with a U.shaped cli p, which is pivoted to a This Improvement permIts the sweating to be done In 
rod reaching to the top of the car. By means of this U-shaped clip held in a cap Oll the front of the drawer. cool wea�er.. The !tea� softens the air and effects 
rod tbe conpling pin is o.perJted. An im ... roved belt stretcher h b _ thl' BWe�tmg In a short tIme, so that the tobacco thus 

¥ as een
. 

pa 

I treated � equal to one-year tqbacco. The tobacco 
A new stop motion for spool.ers, twisters, tented by Mr. Zarda Frost, of Kinmundy, DI. ThIs in- treated b this process is always sweet 

. .  

and doublers has been. patented by Mr. Aiexander G. vention consists in a to.ol haVing a book ended blade I , y . 

Brown, of Williamstown, Mass. The Invention con. and provided with pivoted arms shaved to hold the An improvement in upholstered chairs, 
gists in the combination, with a rotating spool carrying bnckle or the end of the belt. By means of this ar- sofas, etc.,  has been patented by Mr. WUliam E Bnser, 
spindle prov.ided w ith a transverse rod or bar, of as ranl(ement the two ends of the belt may be readily of Chillicothe, O. Tbe invention consists In providing 
many pivoted check levers as there are threads to be united. a cbair or other frame with an npholstering frame, 
wound on the spool, which check levers are each pro· A combined bu tton lap and stay for gar- which Is secured inside the frame in snch manner as to 
vided with a loop throngh whi ch a thredd passes, wbere· ments has been patented by Mr. David W. Thompson, form an offse� or projection ther�from, and etretr.�ing 
by, when the threads are unbroken, the check levers will of Englewood. Dl. This Invention relates to a combined the upholsterm� fabric over �id 1n�l'de fra�e, in �I�ect 

be raised, permitting .of a rotation of the spindle; bnt button lap and stay for the openings In garments, contact thereWIth and securIng It In saId P08!tlOn, 
when a tbread breaks the corresponding cbeck lever such as the open ings at the neck or I e of hi ts I wbereby the npholstered work shall be sopported m re­
drops, the transverse rod of the spindle strikJls against' tile openings In the front or Bides 01 �e;:r: an: o�er: lief from the main frame withi� the m�n formed by 
the end of this check lever, and the spindle will be ails or for plackets pockets or other slm'lar oPeni 8 tbe exposed woodwork of the sIde bars wnhout the use 
stopped immediately. 

" 
• • ' 

I .�g . of moss. rolls of tow, rubber strips. or other expedients 
Mr. Jens H. ChrIstIansen, of Mones Island,  commonly employed f'Jr building np the edges. the 

In carding machines where two, three, or N. J. (P. O., Chester, Pa.) ,  has patented a process of I object being to provide an inexpensive article Of

. 

furnl­
more machines. are arranged in one set, each of which treating stalks and leaves of certain 1Iber producing ture which shall have alJ the advanta�s of the more 
works separately and independently o.f the other, and ·. plants, which CODliBti in backllng or combing them costly upholstered class. 
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HINTS TO CORRESPONDENTS. 
No attention will be paid to commulllcations unless 

accompanied with the full name and address of the 
writer. 

Names and addresses of correspondeuts wIll not be 
gi ven to inqll irers. 

We renew our request that correspondents, in referring 
to former answers or arucles, will be kind enough to 
name ttl e date of the paper and the page. or the number 
of the questi ou .  

Correspondeuts whose inquiries d o  n o t  appear after 
a reasonable time should repeat them. If not then pub­
lishe'd, they may conclude that, for good reasons, the 
Editor d<!clines them. 

Persons desiring special information which i s  purely 
of a personal character, and not of general i nterest, 
should remit from $1 1.0 $5, according to the subject, 
as we cannot be expecte(] to spend time and labor to 

say 1)4 inch-the pipe having a thread cut or being bat­
tered so as to give a hold to the casting-would the pipe 
Jeak steam at, say 10(1 to 125 pounds pressure ? If not, 
would the joint be durable? A. The cbance of making 
a tight joint would not pay for the tronnle-it is very 
uncertain, and entirely ignored by those who make snch 
jOints as a business. Cut the threads and screw the 
caps on. 2. I wish to catry wheat from one bin to 
another, distant about twenty yards, bringing from first 
bin to fan mill on about same level, then to second bin , 
abont six or eight feet higher. I wan� to do tbis by 
pneumatic process, for the whole affair must be very 
light and portable, suitable for one or two horse power, 
and able to handle two tons per hour, and adjustable to 
different situations. I do not know what kind or siz.e 
of fan wonld be proper, or whether the bin mnst act by 
8ucti'.n altogether, or will a blast entering pipe at same 
place and distance as the grain do as well? In case of 
using suction. how is the grain at delivery end prevented 
from entering fan ? A. Your plan for transferring grain 
by pneumatic blast or snction i8 not feasible to any ex­
tent, except for the purpose of cleaning the grain. One 
to two horse power will not do work with a fan worth 
considering. 

obtain such information wi t.hout remuneration . (10) W. J. W. asks : Is it possible for a 
Any nu mbers of the SCIENTIFIC AMERICAN S !ll'PLE- hnman being to be suspended in the air withont some 

MENT referred to in these columns may be had at tll i e mechanical or electrical aid. 1 claim that it cannot be 
office. " Price 10 cems each. 

Correspondents ' send ing samples of minerals, etc . ,  
for examination, should b e  carefal t o  distinctly mark or 
label their specimens so as to avoid error in their identi­
fication. 

(1)  E. S. asks : Could you inform me of 
some simpl€ way to make a furnace capable of melting 
brass or copper, and wh •. t shonld be nsed for fnell A. 
A small cylinder stove lin€d..with fire brick make. a vt!l'Y 
good f!]rnace for melting braS>!, and will also melt qbp­
per if you have a good dranght. If your wants are sf\!al l ,  
yon may easily find 1\ second-hand stove o f  sheet 'ron 
with a l ining already in that will answer your purfse. 
Use ordinary anthracite coal of good quality. ! Do 
not have a cruci ble of mure than one-third th�' di­
ameter of the inside of the stove. Build the fire in 
any stove, and set the cruci ble in , filling coal all ro d 
it. U8e a pair of tongs with the ends bent sidewise, � 
as to handle the crucible easily. 

(2) A. B. C asks w hether it is scientifically 
trne that there is an equinoc!ial storm. A. It is cns­
tomary to call any genpral storm occurring any time 
within a month of the equinoctial passage an " equinoc­
tial ." It is only accidentally coincident with the snn's 
crossing of the " line." Sometimes the seas." passes 
without an " pquinoctial." 

(3) M. G. F. asks : Can you inform me of 
the ingredieuts and the process for making soda water, 
so extensively used as a snmmer drink ? A. Soda water, 
so called. is a solntion of carbonic acid gas nnder press­
nre in water. The gas is evolved from a mixtnre of 
marble dust and oil of vitriol in a pecrIliar apparatusfor 
the purpose. For the siru pe used in flavoring this soda 
water. see SUPPLE>IENT No. 77. 

(4) M. E. W. writes : I have a telescope 
with a 1 % achromatic object glass, focus about 25 to 30 
inches. with celestial eye-piece. power 146 times. In 
nsing it for star gazing. they l ook npside down. CorIld 
I attach a terrestrial eye.piece to remedy thi s ?  and 
conld I see Jupiter's moons and Saturn's rings with the 
teJes.9.!>pe, if I nsed a terrestrial eye-piece? If so, please 
let me'\inow the size and power of eye-piece I would 
need, aud if I conld attacb it to the one I have? A. If 
your telescope of '25-iuch to 30·inch focus bears a power 
of 146 times, you ougbt not to complain of the objects 
being np.ide dONn, as all astronomers see them in that 
position, and get used to i t .  A terrestrial eye-piece will 
only magnify from 20 to 40 times in your telescope. 
You could. of conrse. have one fitted to yonr telescope 
which would do excellent work on telTestrhl objects, 
bnt would lack Lri l l i ancy and power on celestial ob­
jects ; would show Jupiter's satellites, but worIld not give 
satisfaction with ;;aturn. 

(5) L. D. A. asks : 1. What height can 
water be raised with a �iphon above its level? A. 
Safely abont 18 or 20 feet. 2.  Can I raise water 25 feet 
with 3 feet fall with a hydraul ic  ram, and are they dura­
ble ? A. Yes, if you have p l e n ty-ef water to work the 
ram, but the qnant i ty raised wil l  be not more than 
one-tenth or one-twelfth of that used in the ram. 

(6) O. H. G. asks : Of what material should 
the reservoirs for the acetate of soda stoves te made? 
Will tin or sheet copper do, or must it be something 
strongpr ? A. Galvanized iron will  answer best. 

(7) M. O. aRks : 1. For a cheap and practi­
cal method for preAervjng fiowers . The fiowers I wonld 
like to preserve are tulips. byacinths, and crocus.  How 
Jong will these preserved fiowers last ? A . Dip them 
in a concentrated sol ution of arseniate of soda. It is 
very poisonons, and care must be u sed in employing it.  
2. How to polish some black walnut boards. A. Use 
pure linseed oil, to which may be adued five to ten per 
cent of fine shellac varnish. Rnb on with a cloth until 
the polish is obtained. 

(8) J. W. B. writes : 1. I would like to 
know how to make good monlds to cast small articles 
for the trade, sucb as broom hangers, an d small novel­
ties generally. I have tried the alloy mentioned in 
SUPPLEMENT No. 17, of antimony 1 part and tin 4 parts; 
but the antimony did not mix with the tin, and is too 
malleable for my nse. The antimony that I used was a 
black powder. Wa. it rigbt, and what was the cause 
of my failure? A. You probably nsed an ore of anti­
mony: the sulphuret pnlverized wonld be a black 
powder. MClalJic antimony is a hard brittle shining 
metal and almost white, and makes a fine alloy with 
iin for yonr purpose. You may have to send to Phila­
delphia or New York for the metal. 2. How can I 
solder the ends of two wires together to make a good 
smooth joint? A. Scarf your wires and tin them to­
getber with a copper soldering iron. If yon want a 
very strong joint, use silver solder, with borax as a 
fiux. You wil l require a blowpipe fiame for this. 

(9) W. S. P. writes : 1. Suppose a steam 
pipe, say 8 inches diameter, should have iron cast upon 
its end, so as to close the end and come np on the pipe 

done merely by one person having some mesmeric or 
other infiuence over another. A. Yon are correct. 
There are varions agencies, mecbanical and others, 
whereby a hnman being might be suspended in the air 
withont visible attachments or counections with any 
adjacent object. No known " mesmeric " infiuence 
will do the business. 

. 

(11) C. G. asks how muriatic acid is pro­
duced. A. What is known as muriatic acid consists of 
a solution of wat er and hydrochloric acid gas. which 
latter has a strong natnral affinity for water. Hydro­
chloric acid gas is made by mixing- common salt and 
sulphuric acid , and heatin!J the mixture. The resulting 
gas is  brought into contact with water, which absorbs 
the gas with remarkable avidity. One pint of water, it 
is  sai d ,  will absorb four hundred aud eighty pin ts of 
hydrochloric acid gas, the resulting mixture forming 1 1  
pints o f  what is called muriatic acid. 

(12) E. L. C.  writes : I have this fal l put in 
a hydraulic ram, which works lruder 16 feet bead and 
tbrows water 110 feet high . Now, when I first start the 
ram it  works all right and tbrows u p  a good stream of 
water. bnt aftera d ay or two the discharge grows smaller, 
and abont the seventh day stops. 'rhe ram keeps at 
work the same all the time, and the only way that I can 
start it is to take the ram to pieces ; but there s eems to 
be nothing wrong except that the globe or air chamber 
is  full of water. Is tb i s  th e canse, 'an d how can it be 
helped ? A. The fault is in the air vessel J osing its air. 
About eighteen inches from the air vessel drill an air 
hole, abont one-eighth inch diameter, in the top of the 
supply pipe. This will keep the air vessel snpplied. 

(13) C. W. C. asks : What is the relative 
torsion of common iron shafting, machine steel, cast 
steel, compressed steel, cold rolled shafting ? A. The 
relative torsional values of the various kinds are esti­
mated as f,,!lows: Ordinary turned shafting eqnals 1; 
cold rolled shafting, 1 '10; machinery steel shafting, 2 ;  

cast eteel shafting, 3. W e  know of n o  tests o f  com­
pressed steel . 

(14) L. C. V. writes : 1. I have a small 
model engine, 1� inches bore, 3 inches stroke. What 
size hoiler do I need, running engine at 300 revolutions 
per minute, steam pressnre 40 to 5Oponnds ?  A. A boiler 
with about 40 feet fire snrface, if tubnlar. 2. Will not 
copper make a better hoiler than common wronght iron, 
and is one-eighth inch thi ck enongh for rerfect safety? 
A. Not so strong as iron. One-eighth incb,  if of iron, is 
thi ck enough. if no more than 16 inches diameter. 3. 
In makiug a copper boiler, which is  best, riveting or 
brazing ? If rivets, what size is btst? A. Riveting; di­
ameter of rivets, five·sixteenths inch. 4. What will be 
the power of the above engine: it is perfecily made and 
new? A. A li ttle over two horse power. 5. Where can 
I get directions for making a cheap telephone, working 
distance, 3OG yard s ?  A. See SUPPLEMENT, No. 142. 

( 1 5) G.  C. A. ask s :  Is thel:e any form of elec­
tric l igh t in which there are two paraliel carbons separat­
ed by plaster of Paris only? If so, wbat is the mechanism? 
What is the mpthod employed of electric street lighting 
in Paris, France? A. The Jablochkoff electric candle 
is made in the manner described. It is  used in connec_ 
tion with an al ternating cnrrent macbine It is used in 
Paris, and in other places . 

(16) E. A. B. asks if coke bu rned in a Bax· 
tel' fnrnace, two horse power, will be more liable to 
burn out iron sooner than coal or hickory wood. Coke 
is cheaper and more easily obtained, and is free 
from soot and smoke. A. It will not. nnless burned with 
a very strong draught. It is less injurious than coal. 

(17) A. G. asks : 1. Why does Dittmar 
powder, which is as strong as black powder, not give 
so loud a report as the black powder, and why does it 
give a long fire after betug loaded in a shell for a couple 
of weeks? A. This is  on account of the grain the pow­
der possesses. The varieties of powder of this mannfac­
ture are so various that your mention is too indefinite. 
2. Is there any book published that treats on gold, sil­
ver, and niCKel plating? A. SCIENTIFIC AMERICAN tiUP­
PLEMENT, No. 310, also " Galvanoplastic Manipula­
tions," by A. A. Fe8qnet. 

(18) T. F. w rites : I am about to make four 
prickiug wheels. Teeth apart, one 1 inch. one % inch. 
one % inch, one % inch ; would like to make them all 
one size-2 inches diameter. Can it be don e ?  A. You 
cannot make the four pricking .wheels of the same size. 
The following sizes are as near 2 inches diameter as 
possible : 
For the 1 in . ,  6 teeth, 5 in. cir. 

" h % H 7 u 6� " 
i O  " ;4 " 8 " 6 " " %  H 9 h 5Ys H 

Or, 
' % " 10 " 6;!4 " 

.... 3'1416 = 1'909 in. dia. 
+ 3' 1416 = 1 '949 " " 

... 3'1416 = 1 909 " " 
+ 3'1416 = 1 '772 " " 

+ 3'1416 = 1'989 " " 
(19) E. S. inquires on which of the two 

pulleys will a IJ»-inch leather belt drive best, grain dide 

next to pulley, a leather covered prIlley or one covered 
with rubber, speed of belt -'SD feet a minute. A. Your 
belt will drive best upon a pulley covered with rubber. 
From experiments, a leather covered pulley with leatber 
belting is 50 per cent better than an iron pul ley with 
the same" stres s ;  while a rubber covered pulley wi th 
same belt and stress showed 100 per cent gain over the 
leather covered pulley, and 250 per cent over the iron 
prIlley. 

(20) J. B. asks : In the Blake transmi tter 
which is  correct-for the cnrrent to go from the battery 
to primary of indnction coil, thence to transmitter and 
return to battery. or from battery to transmitter. thence 
to primary of induction coil and return to battery; and 
With the receiver which is correct-from the line wire to 
the secondary of i nduction coil, thence to l'ecei ver and 
to gronnd, or from line wire to receiver and to secondary 
of indnction coil, and to ground. Please let me know 
the correct way. A. In either case the manner of con­
necting np is of no consequence . 

(21) T. S. asks : 1. Is celluloid, that so 
much u sed artificial ivory, a good insulator of elec­
tricity or not? A. Yes. 2. For connecting it firmly 
wi (h metallic parts-say by screws 'or any other means 
-wbat will be the safest method to avoid its partial in­
fiammntion. A. We know of no way of doing this, as 
it will ignite if suffie-iently heated. 

(22) F. G. C. asks how to take the taint out 
of a galvanized iron can which has held kerosene .  I 
want to use it for hot water. A .  Rinse the can several 
times with benzine, allow it to dry out, then rinse it 
With alcohol. 

(23) O. B. asks : ·1 .  With a bichromate of 
potash battery of six one gallou cells, how can I pro­
duce an electric shock, and of what power? A. Use an 
induction coil. With a very large one you can destroy 
life. 2. Is there any electric mot.or and battery capable 
of producing one-half horse power; if so, what nam2 ? 
A. The Siemens or Gramme dynamo electric machine 
will produce any amount of power with sufficient bat_ 
tery, but we cannot advise the use of galvan ic bat· 
teries as producers of power on a large scale. 3. 
Which is the best book on electricity for beginners ? 
A. Begin with Ganot's " Physics." 

(24) J. L. M. asks for a process for gal · 
vanizing iron. A . Tbe process for galvanizing iron is  
as follows : Clean all  scale, rust, and dirt or oi l  from the 
surfaces-if oily, by boiling in cans tic soda-and then 
remove scaJe and rust by a bath of hydrochloric aci d  
aud water. I f  necessar;y� a little' scrub bing with a me­
tallic brnsh, and then thoronghly rinse in hot water and 
dry quickly. Tben immerse in a bath of melted zinc ; at 
the same time sprinkle a little powered sal ammoniac 
upon the surface of the melted ziuc to clear it. Judg­
ment is required as to length of time for the immersion, 
and temperature of the melted zinc-very small work i s  
immersed but a few seconds. 

(25) H. E. H. -Small wire can be welded 
without difficulty by heating In a mnffied olowpipe with 
a groove in the bottom of the muftle, so as to retain a 
little dorax. Butt the ends together witI! a gentle force 
while at a weldi,ng heat, at tbe same time npsetting a 
little, so that when yon hammer or swage down you 
will Dot lose any stock by bnrning. We think that this 
will succeed Detter tban scarfing. 

(26) W. W. S. asks : 1. What is the cause 
of steam boiler explosions, or yonI' theory of the canse, 
or the acknowledged scientific theory, if any ? A. There 
are many causes. Each case must be closely investi­
gated to determine the cause. 2. Did not tbe United 
States Government, several years ago, make an appro­
priation and appoint a committee of scientific gentlemen 
to inqnire into this matter? If so. and I think they did , 
what were their conclnsions or report? I do not recollect 
of ever heming, but think I recollect of such an apl'ro­
priation, etc. Did this committee recommend a pre­
ventive, or discover the cause ? A. The operations of 
the commission were terminated in the midst of the 
work and no report was made, and tbey made no recom­
mendation. 

(27) J. T. B. writes : 1. We have a set of 
boilers that have been in nse more or less for eleven 
years; they are clean and don't leak, and are apparent.!y 
in good shape. How long shorIld a set be run with good 
care, and how long before tbe plates in the fire box be­
come crystallized and brittle and dangerous? A. Some 
boilers are run for twenty years (if well constructed). 
Their life depends u pon the water nsed and care which 
they have had. You should have them carefnlly exam­
ined by a competent engineer. 2. Please tell me the 
difference betweeu a high pressure boiler and a low 
pressure boiler, and the difference between a high 
pressure steam engine and a low pressnre steam engine. 
A. A high pressnre boiler is constructed of a strength to 
carry high steam and a low pressure for low steam­
say below 40 or 50 pounds. A high pressure engine, as 
ordinarily understood, is one exhausting into the atmos­
phere and ;' low pressure one exhausting into a conden­
ser. 3. In setting a boiler, what should be the distance 
or heigbt between the grates and the boi ler to give the 
best results? A. For coal, 30 to 36 inches; for wood, 
3� to 4� feet. 

(28) C. S . . asks : If the inside of a copper 
vessel and .. very narrow copper " goose neck " pipe can 
be enameled by au acid (sulphnric carbonic) and alkali 
(soda) proof enamel. and in what way? A. 'fry the fol­
lowing: Cullet, 11 pounds;  boracic acid, 7 ponnds ; bi­
carb. soda, )4 pound; phosphate of lime,  3� ponnds; 
oxide of antimony, ;'; ponnd: finely powdered, mixed 
with water, and applied with a brush ; finally fused on 
on when dry. Or the treatment detailed on page 3953, 
SUPPLEMENT £48, may be nsed, �s it is acid proof also. 

(29) L. H. T. asks : Is it possible that a shaft, 
l� inch or 1� inch diameter, O,r the steel arbors of a 
wood working planer cylinder. may be sprung or otber­
wise injured by pouring hot Babbitt metal on and 
around t hem in rnnning the boxes in wb ich they ore to 
revolve ? At abont what heat shonld Babbitt metal be 
poured? A. It is a common practice i n  renewing or re­
Babbitting boxes to use the journals for forming the 
monlds. The shaft will not spring perceptibly. If you 
paint the journal with a mixture of whiting and water 
and let it dry, the metal will run better. Pour witb as 

little heat as will allow a fnll casting without cold 
sheets. Babbitt metal melts at about 6000• 

(30) C. R. writes : 1. I have a desk on 
which, before I could varni�h it, I spilt iii large spot of 
ink. I wonld like to knt.w how I can take it off with· 
out planing i t  or sandpapering. A Use a solntion of 
chloride of lime in vmegar. 2. '>an I melt glass in a 
mnftle furnace so it can be worked? A. Some soft 
American o.r German glasses may be fused in a mnftle 
furnace. 

(3 1) C. A. W. writes : The engine of my 
small tug boat, 5� d1ameter by 9V. stroke, runs 3 to 1 
of the paddle whee�s. Conln not friction wheels be 
nsed to connect in lieu of cogwbeels, whJCh canse great 
noise and vibr.tion, and what SQrt and proportion ?  
Paddle wbeels 6 ' 8  feet i n  diameter. A .  Friction wheels 
wonld, no doubt, run wlthont noise, but would take � 

little more power than gearing, be cause it requires some 
pressnre upon their peripheries to maintain the required 
friction. The best grooved whee ls ,  we think, are the 
mnltiple shallow grooves. If leather wonld not be ont 
of place, we would snggest a broad thin leather belt, 
sligbtly rnbbed with beeswax, and held close to the pul­
leys with a light tightening pul ley. Two belts could be 
made to work together. 

(32) W. E. F. asks : Ho w much power can 
I get from an engine, 2 iDcb bore and 4 inch stroke, and 
what size boiler will I want to snpply it with steam? 
A. Yon can obtain 1)1, horse power by rnnnmg, say 450 
revolutions per minnte. Boiler should have 88 to 46 
feet heating surface. 

(33) C. D. writes : We are using l ive  steam 
in B kiln drier. The drier is placed 85 feet from a 
10 x 20 engine, and we would like to k now if we could 
use en.aust steam from the engine without cramping 
same by connecting exhanst pipe to both ends Oi the 
" header " inlet. which is a pipe 4 incbes diameter, 1 1  

feet lOIig; and b y  openirg both ends o f  the correspond­
ing pipe for escape steam , this pipe being same leng-th 
and size. as above header; the two connected together 
by forty lengths of L-sbaped pipes, 1 inch di.meter, 
each being 22 feet long. Also wonld like to know what 
size pipe wonld be snfficient to connect engine with 
drier. A. Yon can exbaust tbrough your drying coil 
without any difficnlty. Connect tbe exhaust of the eU­
gine to the nearest end of the coil beader with pipe of 
the proper size for the engine, so as not to materially 
effect the working of engine- say, for your engine, 2>2 

or 3 inch pitch. Also continne the same size pipe from 
the opposite end of the other header to wherever yon 
wish to discharge the exhanst. Have a small drip (three­
qnarter inch) from the lowest part of header, so as to 
easily get rid of the 'water of condensation. You will 
not need donble connections. Yon will get qnite as 
mnch heat as from live steam by tbe difference between 
2120 and 'the temperature due to the pressure now nsed. 

(34) J. H. R. asks : W b at is the difference 
in the dnrability and strength of malleable and common 
cast iron; also the difference in price of same; also how 
malleable iron is made ? A. The difference in dnra­
bility between malleable and cast iron depends entirely 
npon the manner of its use. For mere abrasion the 
cast iron is fully as durable as malleable ; but for light 
pieces where there is mnch strain. as in harness trim� 
mings and the Ilke, malleable iron is preferable. The 
price of cast iron castings in New York is from 8 
cents to 6 cents per pound, according to ligbtness. 
Some very Ilght work costs as much as malleable. 
Malleable castings cost from 8 cents to 20 cents per 
ponnd, according to size and difficnlty of morIlding. 
Malleable iron is made by decarbonizing cast iron partly 
in a cnpola by nsing low iron and reducing by burning 
ont the carbon, and finally finishing the process after 
casting by annealing the castings inc, osee. in pulverized 
hematite iron ore or iron scales from a blacksmith's 
anvil. 

(35) C. M. C. w�tes : 1. In the factory 
where I work they nse the exhaust steam to warm the 
rooms, and would like to run the d rip back to the water 
tank nnder the boi ler and nse the water in the boi ler 
again. Will it cause the water 10 foam in th e boiler? 
The engineer says it will. I cannot see how any oil can 
get i n to the boiler, as the tank is abont four feet deep, 
and the water is pumped from the bottom and the oil 
would fioat on the snrface of water. Please inform me 
throngh your paper what effect the oil wonld have on 
the water in the boiler if any should get in it, and how 
it can be used again. A. It w11I not foam' to produce 
any injurions effect. Oil is sometimes introduced to 
stop foaming. By all means return the water to the ' 
boiler as a measure of economy. 2. Also, can you tell 
me of any way to treat. glue so it wil l be elastic like 
gelatine copy pads, and be waterproof? A: Use glyce­
rine, mel ting them together with a little water. 

(36) J. P. asks if mountain or brook trout 
hlfVe scales. A. Very small scales. 

(37) A. J. P. asks : Can water be drawn 
through a pipe 2 inches in diameter by a steam pump 
sitnated 8,500 feet from the reservoir, and about 20 feet 
above its level? A. Yes, if the pipe is' tight, but" the 
snpply of water will, of course, be mnch less thau if the 
pipe was bnt a few feet in length. 

(38) L. J. asks : 1. How may I manufactltre 
gas economically for blowpipe u�e ? A. Ga. caunot be 
manufactured economically on a small scale, and hydro- ' 
gen is not safe. Use a Flptcher petroleum furnace jet 
or its equivalent with naphtha. 2. Wbat 1S chlorinated 
lime, and how is it mannfactured? A. Chloride of l ime 
i s ' manufactured by passing chlorine gas evolved from 
a mixture of hydrochloric acid and black oxide of 
man/lanese over lime held in trays as long as the latter 
will absorb it. 3.  What is the cen trifngal force of a 
2-i D ch lead ball revolving around a 32-inch circle 60 
ti mes per minute ? A. The centrifugal force ofa 2-inch 
lead ball revolving in a 32-inch circie 60 times per min­
ute is 2'83 ponnds. 

(39)- J. H. S. wants 'information as to mak­
ing and appJyin/l a wash for outhonses, fences, etc . .  to 
take the place of lime whitewaeb, but of some dark 
color-brown or stone color. A .  Use melted pitch, or II 
mixture of lamp black, Venetian red, or similar pigment 
in spirits of turpentine, thickened w i th crude turpen­
tine. 
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Jeitutifit · �mtritall. 
I I (40) W . . W. W. writes : Can I get any more I (52) W. R R. asks how to wash or erase 

heat from steam at 50 or 60 pO,unds pressure (for heat- I ink from paper, ledger books, etc ? A. Writing may be 
ing houses or factories) than at 5 or 10 ponuds pressure ? erased by washing it with a solution of chloride of lime 
If so, what ds the difference ? A. You can get more aud acetic acid. In the SCIENTIFIC AMERICAN for No- The (}hargefor Insertion under this ltead is · One J)ollar 
heat at the liigh pressure by nearly the difference iu vember, lE81, pyrophosphate of soda is recommended. a line f,01' eack insertion ; aoo.ut eigkt words t? a ,  line. 

temperatures of the steam at the two pressures. 'Tem- It is best to first apply tallow to the ink spot, then wasb Advert'sements must be r�cewed at pUb�lCat.on .office 
perature at 5 pounds pressure, 228° ; at 10 pounds, 2410 ; in a solution of pyrophosphate until both tallow and as ea1 ly as ,Thursday ,rWl'mng to (tppear tn next >Bsue. 
at 50 pounds, 301° ; at 60 pounds, 311°. ink have disappeared. Solution of potaSSium oxalate I --- ,�--�-,- ' c'-" '- --------- --'- -------

is somet,mes used . 
Rare Chance. ,-'ro rent, brick building, 38x80, located 

(41) J. B. asks for a good receipt for a pre- on ODe of the leadmg railroads .  New England city, 
paration to keep ",ater out of a coat. I am a fireman, (53) F. R;, H. asks for a process for treati ng 20,000 inhabitants, twenty-five manufactories, no prac-
and my coat is made of canvds;  it i s oiled and coated barytes with oil of vitriol and steam to purify it . A. tical machine job�er in city ; olfers facilities for estab­

with some sort of black mixture, bu t  wh enever I go to Barytes l11ay be prepared' artifi.cially for use as a pig- l isbment of first-chlss bnsiness to right man. For par­

a big fire the water goes thrall.goh it. A. Try the fol low- ment by adding dilute sulphuric acid to a �olution of , ticulars address Box 923, M eriden . Conn. 

ing treatment:  Soap, 2 0nnces ; glue, 4 ounces ; water, 1 barium chloride" wbeu a white precipitate is formed , I What would poetry or prose be without a pen , and 
gal lon. D i ssolve the glue aud soap in the water by this is washed and dried. Also, it may be prepared by what is a pen worth without the name of Esterbrook 
heating. The cloth or garment is boi led in this for a heat ing the native mineral, grinding it to powder, and stamped on it ? Don't forget to ask Nur stationer for 
q narter of an hour and t hen rinsed ont and allowed to washing it, first in dilnte sulphuric acid in order to l e- tbem. 
nearly dry; then i t  is allowed to lie i n the following so- move any traces of iron, and afterward in water; the Wanted to purchase, a Patent of Merit . Chas. Bab­
llltion for six bour� : A lum, 13 o l lnces ; salt, 15 ounces ; white powder is then thoroughly dried. Such is' the son, J r., dealer in patents. 24 Congress St., Bost on. Mass. 
water, 1 gallon . After which it is  wruug out. washed process at Matlock Bath, Derbyshire,  England. Contracts taken to Mannf. smali goods in sb eet or 
with water, and allowed to dry slowly, when it is ready t54) P. H. L. asks : 1 .  If a phosphorus I cast brass. sheet steel. or Iron. Estlimites glven on re­
for u se .  2. G ive a mixture to ru b on boots that wi ll lamp of any degree 'of light can be made by pourina ceipt of model. H. C. G<:lodrlch. 66 'to 72 Ogden Place, 
keep �ut water and keep them soft.  A. Use pure neats- boiling bot sweet oil into a bottle with a small piece of Chicago. 
foot OJ I .  phosphorus ' in it, ap.d then hermetically sealing. 25" Lathes. of the best design. G. A. Oh l & �o., 

(42) ,J .  W. asks for a simple and easy plan If so, how can I boil the oil ? ,A. To make EasffNewark; l't. J .  
o f  procuring sample of waler from bottom o f  a well I a pho�phorus lamp, or bottle dissolve 24 :  grains Pure Grain Nickel , Rolled and Cast Anodes, Pure 
1 300 feet deep, 4l( inches in diameter. A. You niay o� phospborus in an Olm<)e of olive or cotton seed Nickel Salts. Greene. Tweed & Co., 118 Chambers St .• 

g�t a falr sample of water from a deep Well by uSing the 011.
. 

The two should be mixed in a thin vial (flaskJ .  , New York. 

smd bucket, If yon can make a leather valve on the up- WhICh should then be placed i;' hot water . 'Yhen the · Mfr's desiring a first-c,as� specialty in hardware, on 
per end and also make the bottom valve t ight with a phosphorus melts, cork the v181 and shake Vlgorously royalty, address W •• Drawer 23, Goshen, Ind. 
leather lining Or, if you wish to make one. take a v�til nearl! cold. Up�n he.iug uncorked, it emits con- Physicians Rcquainted with Dr. Elmore's Rheumatine 
piece of iron pipe-say 2 inches _ one or two feet long, :Idcra?le llgbt. .ThIS IS a dIfficult an� dange!ons m�n- Gout'aline pronounce it the only real remedy for rheu­
screw a coupling upon one end, make a harJ wood plug Ipul�tlOn

: 
2. GIve

. 
process for eras�ng or abBorblDg matic disorders ever discovered, and the best remedy 

to screw into the couplmg with a hole in it three-quar- wrItIng IDk after It has become dfled on the paper. for dyspepsia, kidney and liver disorders. Hundreds of 
ter� of an inch riiamet.er, and a 50ft lea'her clajlper, And if it can be made in a sol id form to use as a ru b- city references. Sent anywbere b� expr�so. ,$2.250& $1.� 
l oaded with a piece of iron or lead nailed upon the in- ber eraser is nsed for leadpencil writing. A. For this per bottle. Elmore, Adams & Co., l05 II IlIIam St., N, I .  

<ide the same as a common pump bucket. A t  the purpose a solutio� of oxalic acid may be used. into I Drop 'Forgings.  Billings & Spencer Co. See adv . , p. 413. 

ol her end of the pipe make a bale of one· quarter or W�ICh tbe paper 18 dIpped and then allowed to �ry For Pat. Safety Elevators, Hoisting Engines . Frict.ion 
I llree -eighths iron and arrange a leather valve upon a qUIckly. WhIle the paper should be saturated WIth Clutcb l'ulleys" Cut-olf Coupling. see Frisbie's ad. p , 414. 

bloek of iron, so a� to fit tight upon the end of the pipe th�s s?lu!.ion, its pores s�ould not be c.logged, and iu M ineral Lands Prospected, Artesian Wells Bored , hy 
and have the bale as a guide Let the bale have an eye usmglt, It- should be applIed to the spot to be removed Pa . Diamond Drill Co . Box 42J. PottsvUle. Pa. �ee p. 4 12. 
lor fastening a line, ana als� be heavy enough to carry with gentle pressure . Remember oxalic acid is poison-

C. B. Rogers & Co . . Norwich, Conn .. Wood Working 
down tbe line if  you have a great depth of water to OUS. Machinery of every kind . See adv .. page 414.  

pass through . The bucket in descending wil l  allow tlNl (55) E; N. H .  asks : What is the composi- ,  For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 
water to pass through freely, but when you pull u�·he tion of SeidlUz powders, and in what proportions? 
valvee ,  close an d confine the water. The bucket ust A. The blue powder contains 1 dracbm bicarbonate 

4 to 40 H. P. Steam �ugines. See adv. p. 412. 

not be allowed to have any motion backward ring soda and 2 drachms Rochelle salts intimately mixed_ " How to Keep Boilers Clean." Book sent free by 
the whole ascent while in the watel', or you will. lose The white powder is one-half drachm tartaric acid. James F. HotchkiSS, 84 John St .. New York. 
the charge and take a new' one at the point qicha;nge; Scientific Books . See page 396. Catalogues free. (56) E. S. asks how to e l ectroplate articles E. & F'. N. Spon. 44.Murray Street, N. Y_ (4:1) ,F. J. C. asks for information abo u"-the that are non-conductors o f  electricity, such ' as leaves. 
reversing gear on Maxim's steam launch Flirt. ' I would fi,hes, insect s, etc. ? A. The leaf is carefully dri<;d, Engines, 10 to 50 horse power, complete, with govern-

or, $�50 to $550. Satisfaction guaranteed. M ore tban like t o apply it to an engine of m ine , about 2);( horse and laid upon a smooth piece of milled lead, which is seven hundred In use. For circular address Heald & 
power, as I thi nk it cheaper and as good as the regular placed between two steel plates and passed between Morris (Drawer 127), Baldwinsville, N. y, 
reversing gear. A. The 'eccen tric is fitted on a sleeve rollers ; these press the .leaf into t�e lead, and produce a Brass Finishers' Turret Lathes , 13l1) :x: 4, $165. Lodge, 
w hich works longitndinally on the shaft on � feather complete mould. COPIeS from thIS may be taken with Barker & Co., 189 Pearl St., Cincinnati, O. 
parallel with the shaft . On the outs ide diameter of gutta-pereha or electrotype, Roseleur describes the . . . . 
thi s sleeve is a spiral feather fitting in a spiral groove copying of nettle and other leaves 80 perfect that all W anted.-Patenteu artlO�es or machmery to make 

m the eye of the eccentric . As tb e sleeve is moved the hairs on their surface were to be seen. One of the I 
and mtroduce. Gaynor & F.tzgerald, New Haven. Conn. 

back and forth. the eccen tr i c is revolved to the extent sides of a fresh leaf was covered by means of a brush To stop leaks in Boiler Tubes nse Quinn's Patent 
necessary for the proper lead when working ahead or with a thin paste of plaster of Paris, and after the dry- ' F'€rrnles; Address S. M. Co., So. Newmarket, N. H. 

back. ing of the first coat other layers were applied , nntil a : Latest Ilnproved <Diamond Drills. Sen(l for circnlar 
resisting block hail. been obt jined with the leaf upper- I to M. C. Bullock Mfg. Co., 80 to 88 Market St., Chicago, Il l .  

(44) J; S. asks : 1 .  What i s the area of a most . The free side was then covered with several coats, Water purified for all purposes, from household sup-
sufety valve 4 inches in diameter, and how many square always with a brush ,or pencil of gutta-pereha dissolved I' plies to those of largest Cities, by the Improved filters 
inches doc'sit contain ?  A. 12·50 sQ uare 'inches; 2.  A , in carbon bisulphide, and la,tly with melted gntta- manufactured by the Newark Filtering Co., 117 Com-
lever 28 inch�s long, the ball weighing' 50 pOllnct's-how percha. 'rhe mould was removed from the leaf, metal- merce St . . Newark, N. J. I many inches back on the lever must the ball be put so lized, and imm er.ed in the galvanoplastic batb. To Assays and Analyses of ores al;ld ,all commerc ial pro­
as to blow off at 50 pounds of steam ? A. You do not cast reptiles, embed the subject in a mould made of ducts. A dvice given arid investigatious made in all 
give the distance frO!n' the fulcrum to the val > e.  four par s or  plaster of Paris, one of unburnt lime pow- branches of chemical industry. Send for circular. 

(45) S. C. writes : 1. I am runnin g  a steam 
pump; the size of steam cylinder. 8 inches bore ; water 
cylinder, 21,j! inc'les bore ; 10 inches stroke; discharge 
pipe , 1)4 incheb ; suction pipe, 2;,$ inches. Could I 
draw water from a well 75 feet deep, providing my 
plunger, water valves, and pipe were all tight, having 
foot valve on suction pipe, if) were to first fill my mc­
tion pipe and pump full of water, having- pressure of 
steam to move piston ? A. No; you cannot " draw " 
w ater more than 2!l or 30 l eet if everything is perfectly 
tight. 'l'he pressure of the atmosphere limits the 
height. 2. What is the greatest number of  feet that 
water can be  lifted by mctlOn with an ordinary steam 
pump ? A. You would not be safe to attempt mOl e 
than 'about 28 feet. 

(46) F. S. asks : 1. In calculating the h orse 
power of compound engines,  how is the pressure in the 
large or low pressure cylinder obtained ? A. The 
pressure is gene" ally obtained from the indicator card. 
2.  What are the duties and pay of oilers on steam ves­
sels ? A. About $40 per month ; sometimes lese. 

(47) T. D. M. ask s :  1. W hat action would 
electricity have on a fur-bearing animal killed by it? 
A. None. <1. I would like to know about sulph�rous 
acid gas in reference to tbe same pnrpose . A . SuI· 
phurous acid gas would not injure the fur. 

der, and one of ]'landers' brick dust. Dry the mould N. Y. Assay Laboratory, 40 Broadway, New YOrk. 
carefnlly in an oven , tben make it red hot, and burn ' Guild & Garrison's Steam Pump ,W orks, Brooklyn, 
the subject out of it, taking care to free the mould N. Y. Steam Pumping Machinery of every deserip­
from the asbes.  Fusible metal may be cast in this tlon. 
mould, or a wax model may be taken of the object, Combination Roll and Rubber Co., 68 Warren street, 
ponring the wax in just before setting. The whole is .N . Y . Wringer Rol l s  and Moulded Goods Specialties. 
now placed in water, the lime causes the mould to  dis- F irst Class Engine Latbes. 20 inch swing, 8 foot bed. 
solve or break up, and the figure modeled within it now ready. F. C. & A . E. Rowland, New Haven, Conn. 
may be taken and covered with copper and the wax Improved Skinner Portable Engines. Erie, Pa . 
afterward melted out. Flowers, insects, lizards , or 
other small animals may be typed in this manner. Ice Making Machines and Machines for Cooling 

Breweries, etc. Pictet Artitlcial lee Co. (Umited), 142 
(57) G. M. asks for a method of crvstalJiz · Greenwicb Street. P. O. Box 3083, New York city. 

ing tin plate. A. Heat the plate until the ;in begins I,ace Cutters . A useful little tool for cutting lace 
to melt, and ,jip it into a solution of 1 part of bichrom- leather without waste. Greene, Tweed & Co., New York. 
ate of potassa in 3 parts of water, 2 parts of muriatic Steel Stamps and Pattern Letters. The best made. J. 
acid, and 1 part of nitric acid. After rinsing well ,  F. \\' .Dorman. 21 German St ..  Baltimore. Catalogue free. 
muriatic acid is poured over the tin plate, and then a Split Pu lleys at l ow prices, and of same strength anol 
solution of 10 parts hyposulphite of soda in 120 parts "wearance as Wh ol e Pulleys. Yocom & Son 's Shaftin!! 
of water. The crystalline fiowers produced thereby Works . Drinker St., Pbiladelphia . Pa . 
di.play a great variety of colors according to the time Snpplement Catalogue. -Persons in pursuit of infor­
of contact . Rinse well with water, then with alcohol, mation on any special engineering. mecbanical, or scien­
and laBtly lacquer. tific snbject. can bave catalogue of con tents of the SO[­

(58) E. H. B. : The following is a good ENT J F l C  AM"R l CA� i:lUPPLI'M IONT sent to them free. 

[JANUARY 1 3, 1 883. 
The rorter-Allen High Speed Steam Engine. South· 

work Foundry & Mach. Co.,430 Wasbington Ave., PhiI.Pa. 
Knives for Woodworking Machinery.Bookbinders, and 

Paper Mills. Taylor. - StHes & Co., Riegelsv!1le, N. J. 

Inside Page, each in set'tion .. .. ..  1';i cents n l i n e� 
Baei, i"u:;te, e;:lch i n serti on .. .. ..  $1.00 a l i n e .  

(About eight words t o  a line.) 
Engravings may head adver tisements at the same rate per line, by measurement. as the letter p'l'ess. Adver­

tisements must be received at pulJlieation qtfice as early 
as Thursday morning to avvear i11> next issue. 

� -i'FI R E  -AN D- V E R M I N·! .... 
P R O O F  

Sample and Circular Free by mail. 
1 1. S. MINERAL WOOL CO., 22 Courtlandt St., N. Y. 

Perfect In every particular. 200,000 SOld yearly. 
NEW HOME SEWING MACHINE CO., 

30 U n ion Square, N ,  V.  
Chicago, I1l8., OrG:..nge. _lfa,w�.. or A'tlanta, Ga. 

SENO_I9 !_ONDON,BE RRY&.ORTON 
---� P H I LA pA F O R -
THE BEST BAND SAW LADE 

W \ NTED .-Party representing some house and seil­Ing Local and Gener\tl Machinery, Trade Mill!!, Factories, and Machine SbOPS. 'll) take agency of a new and fast ..mng Specialty on 'Commission. Must furnish good 6ttl�i�C�STh��;�, ��rc�:�
,
ll�l�ed. Address O. C. , care 

-------'--
The Sugar Refineries at lIem.ral'a Use 

VA N DUZF.N'S PA'l'ENT S'X'E.A.lI4 J.E'X' ;PO,,[]":M:P_ 
��e B6!:�' :;;;d 

v�\i::' e�� �Eev,;::.g ���� 
made for raising Water, JwlCes, Sirups, etc. (hot or cold). to beights not exceed­
ing 60 feet vertically. Is also used as 
i��;Ei!Y!� fWa���'itfe'a������\�y��� liable, and erior to all others. 'l1en ��;�o��. �12o�tieJ�t'arg��*6�il��� D UZEN rl'!}" l\ CinCi n n ati, o. 

'WAN TED_ 
A maD well accustomed to the manufacture of Engines and Flour Mill and Saw Mill Machinery, as Foreman at 
the gB'¥�::il:�'lj'��1'l � 'E�'\vE�'trilnt;f Rapids. Mich. 
IRON PYRITES : ITS FORMATION AND 
Decomposition. By Prof. 1<'. Sandberger, Ph .D. An exhaustive study of the cbemistr� of this Important mineral product. Chemical compOSItion of iron pyrites. Decomposition by' beat. Formation of iron pyrites. Decomposition of pyrites. New compounds formed 
�b1� 1�;t�ec3g;,����gn

igf d'Jr��e:�ro°'?���ic :;,��= PLEMENT, No. 341. Price 10 cents. To be had at this 
office and from a II newsdealers. 

TH E  B I G G EST T H I N G  OUT Ill��t;:'ftj�.��?k 
(new) E. NASON & CO., 111 Nassau St., New York. 

----- -----------

PAT E N T S .  
(48) J. A.. asks : Where can l' obtain the 

latest and )jest information on the rednction of silver 
ores ? A. Obtain Percy ' s " M etallurgy of Gold and Sil­
ver " from the booksellers who advertise in our col-

The Suppr.mMENT contains lengthy articles embraCing fireproof cement: 1. Iron :filings, 140 parts ; hydraulic the whole range of engineering, mecbanics, and physl­lime, 20; quartz sand, 25; sal ammoniac, �. These are cal science. Address Munn & Co . . Publishers, New York. 
formed into a paste with vmegar, and then applied. Machinery for Light Manufacturing, on hand and The cement is left to dry slowly before heating. 2. buHt to order . 1!l. E. Garvin & Co., 139 Center St., N . Y. Iron filings, 180 parts ; lime , 40; common salt, 8. These 
are worked i,nto a paste with strong vin�ar. '!'he ce- Presses & Dies. Ferracute Madl. Co. ,  Bridgeton. N. J. MESSRS. MUNN & CO., in connection with the pnb-
ment must be perfectly dry before being heated. By Cope & Maxwe� M'f'g Co.'s Pump adv. , page 12. Iication of tbe �CIENTI"'lC A;lImRWAN, continue to ex-

umns . 
h�ating it becomes stone hard. Curtis Regulator , Float, and Expansion Trap. See p.12. amine I mprovements, and to act as Solicitors of Patents 

for Inventors. (59) ,J. C. asks If there is any process kn own steam Hammers . Improved Hydranlic Jacks. and Tube In this .line of business they lIave had thirtY-five 
(49) C E B . 1 ""  f "  by which we can ,dissolve india-rubber or gutta-percha? I Kxpanders. R. Dudgeon. �4 Columbia St . •  New York. . ' 

. ' . w ntes : . � ou re er III Issue years' expe'I'UJMe, and now have unequaled facilities for 

of Nov. 18, 1882, page 329. of SCIENTIFIC AMERICAN, io A . Use bisulphid e of carbon: be careful not to use it Diamond Saws. J. Dickinson, 64 Nassau St. , N. Y. the preparation of Patent Drawings, Specifications, and 
ether s p ray as a cure for neuralgia in the face. Is it near a light or fire. 50,000 Emerson's Hand Book of Saws. New Edition. the prosecution of Applications for Patents in the 
safe for an inexperienced person to apply ? A. No. 2. (60) D. H. V:. asks for th e  best method of Free. A ddress Emerson, Smith & Co .. Beaver Falls, Pa. 'United States, Csnada, and Foreign Countries. Messrs . 
How is it applied ? A. By means of an atomizer. cleaning bronze .tatuary or other bronze ornaments, Eagle Anvi ls, 10 cents per pound. Fully warranted. Munn & Co. also attend to tbe preparati on of Caveats, 

(50) H. C . A. asks for a receipt for rem.ov. in the fine lines of which dust h as collected ? In the Gould & Eberhardt's Machinists' Tools.  See adv. ,p . 12. Copyright. for Boo1{s. Labels, Reissues, Assignments, 
ordinary proce;s of dusting I bave not been able to re- . ' .  d "  

and Reports on Infringements of Patents. All  business 
ing lard oil stains from linen table covers. A .  Lard oil move the dust so collected, and which causes such 

FO: �:I��IY P
&
u�ches, etc . ,  se� Illustrated a vertlse ·  intrusted to them is  done with special care and prompt-

is soluble in 36 parts hot alcoh ol. White goods may be men 0 I es ones, on page ' . ness, on very reasonable terms. 
wa>h"d with soap or_alkaline lyes . ornaments to asmme a gray, dingy appearance. A. B I K H h d St ' M  h' S adv p 12 

Use weak soapmds or aqua ammonia. arre , ey, ogs ea , ave ac y. ee . . . A pamphlet sent free of charge , on application, con-
(5 1 )  C. 'W. asks for a receipt for makin g ' (61) O. N. N. asks ho w to soften tin that Magic Lanterns and Stereopticons of all kinds and taining full information about Patents and how to pro 

the cement for putting gum soles on shoes. A. (1.) has been hardened by being heated too often, so that it 
prices. Views iJlustratlnJ< every �ubject for public ex- cure them ; directions concerning Labels, Copyrights, 

DiE"olve 10 parts of caoutchouc, in small pieces, in 280 
hibitlons. Sunday schools, colleges, and home entertaln- Design s, Patents, Appeals, Reissues, Infringements, As· 

f hI f b 
will not. injure irs pl 'ting properties ?  A. Melt It again ment. 116 page illustrated catalogue free. McAllister. signments, Rejected Cases, Hints on the Sale of Pa-parts 0 c oro orm y maceration, mel t' 10 parts more and add a little IlJltimony. Manufacturing OptiCian, 49 Nassau St., New:York. tents, etc. of finely cut caoutchouc with 4 parts of resin ; add 1 

part tnrpentine, and dissolve the whole in 40 parts o f MINERAI.S, ETC. -Specimens have been re-
Fihe Taps and Dies in Cas,,". , for ;rewelers, Dentists, We also send. free Of charge, a S:\,nopsis of Foreign 

oil of tarpentine . Then mix Ihe solutions. For nse 
Amateurs. The Pratt & Whitney co� , Hartford, Conn. Patent Laws, showing the cost and method of secnring 

ceived from the follo wing' cOlTespondents, and W d l ' M h' R II t " M  Ad 14 . I h d ip a piece of linen in the cement and apply it to tj!e 00 wor < g ac y. 0 s one ach . Co. ' v. , p. . patents m al t e principal conniries of the world. 
article, wbich s hould also receive a layer of rhe cement examined, witll the result8 stated : For best low price Planer .and Matcner. and latest MUNN &; CO., Solicitors of Patents, 
belore alid afler the application of the lipen. (�) A M .  M.-The sample yon sent is composed , of iron improved Sasb, Door. and Blin1 Macbinery, Send for 261 Broadway, New York. 
cement io made by dissolving india-rubber in carbon pyrites (sulphide of Iron ) in clay, and has no value, oatalogue' to Rowley & Hermance, Williamsport, Pa. BRANCH OFFICE - Corner of F and 7th St\'eets, 
diBulphlde, cb.loroform, or benzine, Apply as above. oontaining no gold or silver, The Sweetland ChuCk. See Illus. ad"" , p. 14. Wl\8hlngtrlD. D. C. 
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ti;w Practical .and Scientific Books I ROCK BREAKERS AND ORE CRUSHERS. I 

W IRON B�OYlg� We manufacture and snpply at short notice and lowest rates, Stone and Ore Crusher. con-
��i��¥�W��n1i.��'!�t"1i:Ei�k

n
p���'i;;i:����;,��'l:'I��I,!il':s �����t ��� :;.!'nl��J�n�rh -RECENTLY PUBLISHED. 

A Practical 'l'l'catise on Caou tchouc Rnd Gutta 
Percha. Comprising the Properties of the Raw Ma­
terials and the MaI!.nel' of .' I ixing and Working them i 
wIth the E'abrication of Vulcanizert andHard Rubbers, 
Caoutchouc and Gutta-Percha Compositions, Water­
proof Substances, Elastic Tissues. Utilization of Waste, 
etc. From the German of Raimund J:loffer. By Wm. 
T. Brltnnt. Illustrated. 12mo, . • • $2 50 

and July 20th, 1880. to Mr. S. L. Marsden A ll Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden. who,· for the past flfteen year$, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARREL FOUND RY AND llIA(:HINE CO., lUanllfl·�., Ausonia, C;bnll .  
COPEJu\,ND & BAVOIS, Agents, New York. " 

---- --,�---, 

'l'he Amf-'l'i can .Practical Dl' e)" s COlnpnnion. 
Comprising a Description of the principal Dye-Stuffs 
and Chemicals used in Dyeing ; their Natures and 
Uses ; Mordants and how made. With the best Ameri­
can, English, }j'reo:--h, and German Processes for 
:!I�����7 �r�RY(f�Cd��j\i���81
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etc., by Wood, Aniline, and other Processesj together 
with Remarks on Finishing A

�
ents and Instructions 

\� a\��p!��A�.;r;,l �a:';�p:{;,
S
tes1�

s
��Xt�':n,1��a!ro�

g
gf 

Water. Manufacture of Aniline and other new Dye� 
Wares, Harmonizing �Jolors, etc., etc. Embracing in 
all over 800 Receipts for Colors and t'hades, accompa-

���?� :�i�J,e�r��r:E�Wt e�lt�t�a:a���, Failif& 
The PI'Hctica l :-ltealn �ngi n eer'!i Guide in the 
Design. Construction, and Management of American 
Stationary, Portable. and Steam Fire Engines, �team 
Pumps, Boilers, Injectors). Governors, Pistons and 
Rings. safet

/; 
Valves and "team Gauges. By Em0'Jj 

ROOFI NC. 
�'or steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW. 32 .Tohn Street, New York . 

S T E A M  P U M P S 
��r:!:�: �gi���1ret:3lAg ai�� '1fe ���Vs a specialty. I 'umping returns from steam 

heating apparatus without the 
use of tanks or traps. Combined 
Pumps and Roilers for Railway 
Water Stations. Adopted by 
twenty-four leading h. R. lines, 

SMl'l'J:l, V AILE & CO., 
Dayton, 0., 

Send
2
4f!' fe��;I�fiv���Jg��: 

A 
E

{�::f���'·i .. !n9 ��i��llti:':rll�f�i:I�"i�"ine. 
$
�or 

the "Use of Engineers, F4'emlln, "aJI,d Mechanic,. 
By Ste e I Cast .· n gs �i�.i'J.

y 
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dS. 63 illu
�
tratio

�
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.
it1on, $fllii " 

lUoderu .tlarine Enginl'"" Boil ers, and �C I'ew From )i to 15,000 lb. weight. true to patte",:!, of unequaled l.J t'o pe-Uel's, their Design and Construction. Show- strenJrth, toughness, and durability. 20,uw Crank Shafts 
���

t
�':,�f��

e
��IiJ:�!

i
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t 
�'t'il'e��t ����g;; and 15,000 Gear Wheels of this steel now running prove 

Edwards. SO large and elaborate Plate. of American Its supe
r
iority over other Steel {1�stings iiend for 

Engines, Boilers, and Propellers. 4to. " $5 00 circu�1l�c;lF:lFltI!S;;'1'EEl. C A �T] N W"  ( :0 . .  AV��1�i\f! i g�IF;s,I'����7:he�uJ,at���er!.a&��rt�i��� a:[ 407 Library St., Pbilade!phia, Pa. 
Sealing Waxes. From the German of Andres, Winck- _ l er, and Andes. Edited byWm. T. Brannt. Illustrated. Foreill'n PatPllt RIghts for sale o.f a very valuable 
12mo, . . . . . . . $� 50 invention. Address Capt. Lewis DaVIS, Jackson, Ohio. 

T h e  'rhe nl'y and Practice of tbe Prepa ration of 1 ---'" 
Malt and Fabrication of Beer. By J ulius j;J • •  ThaUSlng· 1 T ISENISE D R \,  lU L l\' .  
§����:

e
�nW jir .. �.  B{rR!u���

r
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b
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815 pages. . . . . . . $10 00 
Tbe Complete Practical lUachinist . By Joshua 

Rose. 196 engrav,ings. 8th Edition, Revised and En­
larged. 12mo. 441 pages, . . . $2 50 

A 'I'echnical Tren tise on Soap and Can(Ues. 
With a Glance at the Industry of Fats and OUs. By 
R S. Cristiani, Chemist. " 176 engravings. Svo. 581 

AP
a
llj��'ciical ''l'ren tiRe ;'n the 1l1;'n u f":ctnr!7 g� , 

Starch. Glucose, Starch Sugar, and Dextrine. Based I llIM�� q;�r
m
rto��;hl��re�a6:::;;;IS�Yj,���W�ar�':.��: 

facturer of starch Sugar. 58 engravings. 8vo. 344 
pages, . . . . > . ' . • ". ' . $3 50 In solving the true principle of seasoning. extracting COlly�l'satif)ns - on the I l'lnclpal �ubJects of the sap from the center by suction. rapid Circulation of PolttICal Economy. By Wm. Elder. 8vo, . $2 50 air with moderate heat we offer the cheapest kiln in Dr. Eld,er is an em�nent disciple . oj :�enry C. Carey, the construction, .quickest in operation . and perfect in re-founder o f the Amertcan.School, oj PC!,l'l,ttca.l Economy. ... suIts. Prevents checks, warp, or hardened surface. Wo rked Exammat,on QneMtIOnS I n Pla n e heo- I ST A I BAN S M'I<" G VO 1St A lbans Vt 1ft�{1f:J; �':o�

ing. By F
: 
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: 

Illustrate
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A ;;chool Course on Heat. By W. Larden, M.A. 
Illustrated by numerous engravings. 12mo. 321 
pages, $2 00 

IN AOTIVE PREPARATION. 
lli echanicnl Drawing ISelf-Taught. By Josbua 

Rose, Author of H frhe Complete Practical Machinist. " 
Illustrated by abont 300 engravings. 8vo. (Ready 
���8�1tion" will be received i , advance e:f publication, 

for this treatise. which will be one of tke most valualJle 
and practical of Mr. Rose'sbook8,at $3.50 per ropy, pay- I 
able on delivery " -
llli neral ogy ";impli fied. Easy methods of Deter-
mini.ng and ClaSSifying Minerals, includin� Ores, by 

� THE  MEDART PATENT WROUGHT R I M  PULLEY . �/O_ T H E  L I g;..tlll2���J_N - E�:r. T H E:  S E S T  BAt.AN c!fl 
THE SMO OTHEST AN Dc � PUJ.J.,JM,l"' il .... , THEI MOST D:U��iiIiE MARKET 

ANY $ I ZE OR rACE  STRAI CHT OR CRO�N£D T I G I1T OR  L (J O S E  � f' l  T 0R1 
WHOLE S I NGLE D O U B l E  O R  r R I P l. E.  A R M S  L A R GE F ULLEI' S A 5 P _ C t A h�Y 
�H E H A RTFO R D  E N G I N E E R I N G  G O .  H A RT F O R D  C O N N .  ' ; '  

I C E MA K I N'G 

- P AT E N T  COL D  RO L L E D 
. S HAF TING . 
The f>ret that this shafting has 75 per cent. greater 

�t1
e
e�;tJ\i:e ����:��7r;1���u�t���;��� J��l:c;��i��l. 

We are also the sale manufactUrers of the CEL Ii;BRA'!' l!:n 
COLLT�S' P .l. T.COUPL I X G, and furnish Pulleys, Hangers. 
etc. , of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Tr
b�;��;i�:�J�:n�1s�:.�'JhfJ:�g�ifl:

a. 
!I1r 3tocks of this shafting in store and for sale by 

FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place }lachinery Ag9ncy. 121 Chambers St . . N. Y. 

V A L U A B L E  P AT E N TS F O R  S A L E .  

p�H�¥��
t
J�. Ns15'f,TJ� l�,�,{)i��U�!'\�1ft!�� Martin, one-half interest assigned to me. Address 

W. C. lUcV LALLA N, �pringfield,  Mass. 

REmI\'Cj'l'ON 'l'l'PE-WnlTlm, 

��r:�w�1�er
S
:���ft��!.on 
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culars. Address E. REMINGTON & 
SONS, �1anufacturers, or WYCKOFF, I ��l���s\t�:�����'�:�

l
��'fr:

nts, 

'-r-H-E-R-E-C-O-V-E-R-Y-O-F SULP:H1JR FROM i 

IRON REVOLVERS , PERFECTLY BALANCED, 
Has Fewer Parts than any other Blower. 

P. H .  &. F. M .  R O OTS, Man ufacturers, 
C O N N ERSVILLE, I N D. 

S. S. TOWNSEND, Gen. Agt. , 6  Cortland St. , 8  Dey St., 
COOKE & C O . ,  Selling Agts . ,  6 Cortland Street, 
JAS. BEGGS & C O . ,  Selling Agts. 8" Dey Street, NE'VV y<>��. 

S E N D  F O R  P R I C E D  CATALOGUE. 

MORPH INE 
AND W H I S KEY Habits easily cured with my DOUBJ;.E 

-CHLORIDE OF GOLD_ REMEDIES. 5,000 cures. Bonks FREE. LESLIE E. KEELElC. M. D., �'urgeon C. & A. Railroad. Dwi&'bt, m. 

PITSA LeadinllLondon Phy.· 
leian estahlishes au 

Offic e in New York 
1'or the Cnre 01' . :a�����!��f�!!�:. 

Dr • .  Ab. Meserole·(late of London), wbo makes a specialty of EpiJepsy, has without doubt treated and cured more CRses 
than anyotber living phyl".ician. IIts success has simply been 
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e
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this disease, which he sends  with a large bottle of his won­
derful cure frfle to itny sufferer who may send their express 
and P. 0, Address We advise any one wish i n g  a cure to ad� 
dress Dr. AB. }IE:-!EROLH, 1\0. 96 John St., New York. 

Alkali Waste.-A paper by Alex. M. Chance, describing , the Schaft'ner & J:lelblg 
¥
rocess, and !l:vinil a record of I f��

e
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e
:���:;'i1��\)/e�;!::t�gnr.

i
{ Pl�';.t rfr'�;;� ���: ---,----------------�----

cess as worked at the alkali establishment of Messrs. 50 C E N T S Chance Bros. near Birmingham. Contained in SCll!:N-
T I FIC A:a..U-:HICAN SUPPLI�:MENT. No. 34a. prj 
cents. To be had at this office and fr rs. 

nARK'S RlJHHElt WHEEI.�. FOR THREE MONTHS 
This Wheel is unrivaled for dura.bility, . 

simpliCity, and cheapness. Adapted for The new volume (nineteen) of 
Warehouse and Platform Trucks, Scales, D E M O R E S T ' S  ILLUS'l' RAT I' D 
J:leavy Casters, and all purposes for which MONTHLY MAGAZIKE for 1883 is the best and the cheap­
Wheels are used. Circular and Price List est Family Magazine published, printed on the flnest 
�ree. GEO. P. CLARK,Windsor Locks, Ct. tinted paper, • ze 8� x 11", inches. The three numbers 

now ready of volume 19 weigh F.g pounds and contain 

MACH I N E S, 210 pages of large, clear print. New Novelettes, Stories. 
Biographies, Poetry, Travels, and valuable information 
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enlarged, and improved. 12mo. 
T ile Techllo;"ChenJical Receipt- Hook. Containing 

several thousand Ref'eipts, comprilJ;ii
� 

the ·latest and 
fn%�s¥:;�u1g1tS;3t���s Nte CJ":�� ;f'��:'�?�i��· 

And Machi nes for Coo l ing B reweries, Pork Pack i ng Esta b­
l ish ments, Cold &torage Wa re h ouses, H ospita ls ,  etc. 

"'END FOR ILLUSTRATED A N D  DESCRIPTIVE CIRCUI,ARS. e 

tures. W. JENNINGS R\���fi�Tsrr��l:s3:� YOrk. 
Single copies, Twenty Cents ; yearly subSCription, 'I'wo 

Dollars. 

Jer, Heintze, and J\'lierzinskij with additions by Wm. 
T. Brannt. 

Mannal of A ssaying. By Bruno Kerl. Translated 
from the German bX William T. Brannt. Edited by 
Wm. J:l. Wahl, Ph.D., Secretary of the Franklin In­
stitute. 

Modern A mericn Il Locomotive Engines. By 
EmOl"Yc Edwards. Illustrated. 12mo. 
Ph. above or any of our bOJks sent by mail, free of 

postage, at tke f/ublication p .  ice ', to any address in tke 
world. ". 

� Our large (Iatalogue Of Practical and Scientific 
Rooks-96 pages, 8vo-and our variou8 other Catalogues, 
the whole covering all Of the branches of Science appli�d 
to the Arts, sent free and free pf postage to any one tn 
any part qf the world wlw wilt J'urldsh his address. 

J:lENRY CAREY BAIRD & CO., 
Industrial Publishers, Bookseilers, and Importers, 

810 WALNUT STHl<lBT, PHILAD ELPHIA ,  l'>A. 

L E A R N TO D R AW. 
The Student' s Gui de t o  Practical Mechanical 

. Dranllhlinll'. Full of illustrations. Only $1 by mail. 
. T. P. PEJI H E ltTO N ,  142 Greenwicb �[., P. O. B o x  3083, N e w  York. 

KNOWLEDGE · 18 POWER. 
R E A  D !  

The untold miseries that result from indiscretion in 
early life may be alleviated and cured. Those who doubt 
tbis assertion should purcbase and read the new medical 
work published by the Peabody III edical I n �tit .. tl>, 
Boston. entitled the �ciellce of l ,ife ;  01'. � ,. I f  l're-
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Physical Debility, Premature Decline in man. Errors of 
Youth, etc., but it contains one hundred and twenty-five 
p �escriptions for acute and chronic diseases. each n n e  
o f  ,vhich i� i n v a l n a bh·. so proved by the author, 
whose experience for 21 years is such as probably never 
before fell to the lot of any physician. It contains 300 
pages, bound in beaut fu1 embossed covers, full �ilt, 
embellished with the very finest steel engravlnlls. guar­
antAed to be a finer work in every sense-mechanical. 
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W. H. PARKER. No. 4 Bulfluch Street, Boston. Ma!!S. 
The author may be consulted on all diseases requiring 
�kill and experience. 

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

"=--EABL AND FI N E  GRAY IPON A LSO ST EEL  �ALL ----� 7 CA�T lNGS FR�!:� Sf'EGIA\ERNS 
DEVLIN co"" f l N <  TINNING JAPA;:'- PA1 � Gj 

S U,{) F IN I SH ING . ''IN,NG J THOMjI; LEHIGH IW�& AMERICAN 51: PH ILA '--� 
THE M ANUFACTURE OF THE COAL.. 
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Use of Refuse ACid ; Aniline ; Drying of "Aniline j Test­
ing of Aniline ; Preparation of Ani line J:lydrochlorates. 
lllustrated with three figures of apparatus. Contained 
in SCIE"TIFIC A" "RICAN SUPPLteMENT, No. 343. Price 
10 cents. To be had at this office and from all news­
dealers. 

WATCHMAKERS. 

T E L E P HON ES! 
For pri vatt" lines. Latest. best ; always reli� 
able i work 2 mi!es on cab 1 e-,vire. Illm;. Cir­
culars free, Holcomb & Co . . ( h?-veland . O .  

OFFICE OF THE COMPTrWLL.,R
'p

C ITY OF ALLEGHENY, ( 
ENNA., Dec. 23. 1882 .

. 
) 

Notice to Enli'ine Bnilders and Boiler 
IUan ufact urers. ' 
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also foundations of engine and engine house, also the 
erection of engine house for same. 
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ninety millions (00,000.000) of foot pounds duty per one 
hundred (100) pounds of bituminous coal conoumed. or 
sucn guaranteed duty as can be also had with the present 
boilers now in use at wocks. 

The contractor must furnish specifications and detail 
drawings of type of engine and boilers to be furnished , 
also plan of well and pump house, the well to be so con­
structed that extra pumps can be placed therein when 
r
e
¥g��1iole to be erected and completed. and in accord� 

ance with sach plans as may be selected by the SUllerin. 
tendent 01 Water Works, and approved hy the Water 
Committee and Councils of the City of Allegheny,Penna. 

Contractors must specify when the work will be com­
pleted. 

All information In regard to the above work will be 
furnished by Edward Armstrong, Supt. of Water Works. 
Cw:, �:��o��\

e
,;nT't�'ie���':id unless accompanied with 

a bond equIII in amount to the bid. 
'l'he Committee on Water reserve. the right to accept 

or reject any or all bids. 
JAMES A. BROWN, 

Comptroller of the City of Allegheny. 

M A C H I N E R Y 
of every description. 121 Chambers and lOS Reade St • . , New YQrk. Tl u G:OORGI!: l'LACVJ MACHINERY COMI'A.NY. 

S T E M W I NO I N G ;��Di2t�tlE1�rLo'::ti 
Til l ,  Ilesk, I)rawer, or Closet. Instant­
ly locked ; unlocked in a few seconds j con ... 
structed upon new and improved principles. 
Owner may use either I, 2, 3, or 4 of Its 50 
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durable, nickel plated. Send $2.50 for sample 
by mail, or stamp for Illustrated I,ist of Locks, Tills. and 
Padlocks. D. K. MiLLER LOCK Co., Philadelphia, Pa. 

SPEAKI NG  TELEPHONES .  
1'111<: HUmIC!N Iml.l, 'J'E"EPIIO� E COnIPANY, 

w. H. FOltBES, W. R. DRIV!�R, THII:O. N. VAIL, 
PTesicWnt. 'l'reasurer. Gen" Manager. 

Alexander Graham Bell 's patent of March 7, 1876, 
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tbe voice of the speaker causes electric undulations 
corresponding to the words spoken. and which articula-
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cuit on flnal hearing in a conte8ted case. and many in­
junctions and final decrees bave been obtained on them . 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake, Phelps, Watson . and others. 
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can be procured directly or through the authorized 
agents of the comnany. 

All telephones obtained except from this company. or 
its authorized licensees. are infringementl:i, and the 
makers. sellers. and usere will be proceeded against. 

Information furnisbed upon application. 
Address all communications to the 

A1UEltICA N H E L L  'l'E l , )U'H O S E  {;OIUI'A N Y, 
gil M i l l< �tl'eet. nO.I IlI I ,  lU n •••  

, . :. -{ j ;�1' I GHT&SLACK �ARRELM'ACH INEDy 
, _  ' �� \ '10' I ,_ l.':l A S PE C I A LT Y G\.� " 
!lC"' _ ,.l J O H N  G R E E NWOOD &, CO .  , R O C H ESTER N .Y. 
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AMERICAN 1IIANUF'G CO., 

'-4,fMricatt F'lUitiJricr_ Waynesboro, Pa. 

WANTED.-An energetic man as partner, with c"",l­ta
il 

and experience in making engines, water wheels, 
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.. CANADA," Box 773, New York City. 

PERFEC1' 
NEWSPAPER FILE 

MUNN & CO., 
Publishers SClEN;rIFIC AMERICAN 

W A NTEJ).-A partner to get a great improvement in 
Bicycles patented. Samuel Stock, Pontiac, Erie Co., �.Y. 

P E N C I L  C E D A R .  
Tender's Invited for a regular suppl;V of sawn cedar In 

slabs 2!1i: inches wide. Sample and pnce to 
E. WOI,FJ<' & ISON , J<'alcon Pencil Worl.s, 

Battersea, England. 40 Chromo Visiting Cards. no 2 alike, for 1 883, name on, 
and Illustrated Premium Llst. 10c. Warranted best 
sold. Agents wanted. L" JONES & CO., Nassau, N.Y. 

FOR S A Ll:<�. $500 will buy the Patent Right of the best and safest 
�r��;

e
PJ��lEN¥·�':'foi�r;,'i.t::'c:'�fet�r., �':.lil�����'i}t 

Agents wantedC"
4S" 

50
S' M. S ;OE'CER 

Sells Rapidly. � :j B 112 Wash'n St., 
Particulars free 0 IZl <) Boston, Mass. 

* THE STAR PRINTING CO., Northford. Conn., * 
one of the oldest Card Printing Establishmentsin the S,tate, 

continne to give their a
�

ents the lar
!

es.t commissions and send out 
i��.Cfo�l�s�t�:!. O�ac�r

o�o Ell�ga�:V�l��o��gc��rs�s
'Pe�;�c� 

Beauties. Send 25 cents for Agents' Samp1e Book aud -\� reduced Price Li,t. Blank Cards at Wholesde. * 

INVESTORS get full information about our 7 per ceRt. farm mortgages. 1:2 y��rs expenence ; $4,000.000 loaned ; not a dolJar lost. J. B. Wa tk t n 8 & CO. Lawrence, Kansas,and 243 Broad way ,N.Y. 

RUPTURE 
r:'r��.1��.O�WR�lwt�0��fh�� �� ���a=� Wew York. J:lis book. with Photol!l'aphlo likenesses of bad cases, before and after cure, mlllied tor 10c. 

© 1883 SCIENTIFIC AMERICAN, INC



30 J titut if i t �tutri tau. 
Insid.e l�age, each insertion .. .. ..  ""i) cents a line. 
Back Pasre, each insel'tion .. .. ..  51.00 a liue. . 

(About eight words to a line.) . 

U S E  T H E B E S T.  Q,I.J A L I T Y B E FO R E  P R I C E  
N eW  AM E R I CAN F'J LE:' C O, , T H E F I � E S O r T H i 5 C O M PA NY A R E TH E B EST I N T H E MAR KE T 

S K I L L E D  WO R K M E N  P R E F E R  T H E M  TO H A N D  C U T 
DAWTUCK£ T R I U S A ',) O L D I\T ·/'I H " L E S A LE. IN E. \TR Y S TA TE o r  TH E U N , u , J  

]j}ngravings may head advertisements at ' the same rate 
[J£r line, l1v melMUrement, as the letter pres.,. Adver· 
tisffl'!ents mUBt be received at publicatirm Office as ,arly 
as Thursday morning to appear in next issue. 

" . .  . . • SAT I S FA CT I O N  G U A RA NT E ED O R  M O N EY R E FU N DED .  

N U T M AC H I N E . 
The undersigned, Inventor of the Old Dunham Ma· 

chine, has a machine that will make square or hexagon 
f0fq'ed nuts at the rate of 250 to 300 per minute. 
the ���ua;::fu�� mt�u�mf:���� 1�f���s1 \'i, e�!l'J �� 

H E N D E R S O N ' S  S P EC I A L  R E F R ACTO R Y  CO M PO U N DS .  
SU:I3&TZTUTES FC>:B. :"'Z:B.E :I3:B.ZCK.. 

Costs less than common red brick. Practically Infusible. Can be made In any locality where sand Is found. No 
capital for machinery necessary. Any one can handle them. Repairs made b)' same .. material. �eciany advan­
tageous for Iron, Steel, Silver, and Lead Smelting Works ; also for,lnnerwalls of 1�'Ilt."PR()()F B U I I,DINGS. 
For particulars of manufacture and liceuse to use, apply to J A il'l ES HENDER�ON, Bellefonte, Penn. 

��n'�O'-�!1�H_ALU,_un����onn. " C��c�=e��A BYl.JOHNS' Thousllnds in daily use by doelors, 
lawyers, ministers� editors, mer ... 

• chants, etc.. etc. Send 3c. stamp 
• for elegantly illustrated 36 page 

TASAIEtfD& a9�wnSh:::i.�i:��l:�B��f��;, ���s. 

T he " M O N I TO R . "  
A NEW I,IFTING AND NON­LIFTH,G INJEC'I'OR. 

Best Boiler Feeder 
In the world. 

Greatest Range 
'yet obtllined. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

Alao Plltent 
EJ ECT O RS 

?R 

ASBESTOS ROPE PACKING, 
A S HESTO';; WH:K P A C IUNG. 

A l" n ESTO'" FI,A'I' PACIUNG, 
ASBESTOS S H EA'I'II J N (lS, 

A SBES'l'OS G A SK E'I'S. 
AS BES'I'OS BUI LDING FE LT. 

Made'of strictly pure Asbestos. 

H. W. ,TOHNS  M'F'G CO. ,  
87 M a i d e n  L a n e, N ew Y o r k ,  

Sole Manufacturers o f  H .  W. Johns' Genuine 
A ,..lU:S'rOs I,{QU I O I' A INTS, ROOF 

PA IIJii' Il�w/,\arGbWlitI�G�,Il'E 
I<'I R I.;t' It O O F  (, O A 'J'INGS, 

C EJ'[ EN rL��, E'l'(j. 
Descriptive price lists and samples free. 

T JENKI NS  PATENT VALVE� � 
@il cJ.Jo, TH E S TA N DA R D .  c""C) . .:� .m��\\ M AN U FA C T U R E D  O F  ��'\ =�. B E S T  S TE A M  M E TA L .  �[lf!� 

��I J E N K I N S  BROS .7 I J Q H N  S'NY. '�i!';W 

ERICSSON'S 
Now, flaluric PnmDl1l[ Bn[ino 

FOR ,. 
]) WET,I,I N f' S  A N )) CO UNTRY SEA TS. 

Simplest cheapest, and most economical pumping engine 
�6sg�1fiI���le�rIS��J·fO:-�i�C�1�:�!r;�g:�j���

rate
. 

DELAMATER IRON WORKS 
c. H. ))E],A 1U A TER "" co., ]' I'opri e t or., 

No. 10 Cortlandt, street, New York, N. Y. 

Leffel Water Wheels, 
With recent improvements. 

Prices Greatly Reduced. 
8000 ill successful operation . . 

rm!: N!:W PA!.!I'RI.!:'r li'Oll lS79 
Sent free to those ini'PT.e<t,e(1. 

James Leffel k Co , Springfield, O.  
110 Liberty St. ,  N. Y.  City. 

M ACH I N I ST S' TOOLS .  
NE,W AND IMPROVED PA'fTERNS. 

Send for new illustrated catalollue. 
Lathes,  Plan ers , Drill s ,  &0. 

N EW HAVEN llIA N U FACTUlt iNG co., 
� ew H av e n ,  Conn. 

WITIlERBY, RUGG & RICH A RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip· 
tion. FacUlties unsurpassed. Shop formerly occupied 
by R. BlI11& co .• Worcester, Mass. Send for Catalogue. 

Stevens' Roller Mills, 
FOR 

GR:ADUAL REDUCTION OF GRAIN. 
Manufactured exclusively by 

'I'HE J O H N  '1'. N O l'  E IU]? .. . C O . ,  Buflitl o, N. Y. 

RO C K  D Ri l lS & A I R  CO M PRESS ORS 
1 I N CERS O L L  R O C K  D R I L L  C O . , 

P A R K P L A C e:  N e: W  Y O R K .  

Novelty Turning Company, 
Plai n and Ornamental 

W O OD TURNERS. 
Knobs, H an dies, and Ornaments fl'om For­

e ill'n Wllods a Specialty. Samples and 
Specifications solicited. 

Lock B ox 2 5 7 ,  W E S T F I E L D ,  M A S S .  

PLATINUM, 
FOR 

Scientific and Mechanical Purposes. 
Imported and for sale by 

THE S. S. WHITE DENTAL M'F'G CO, 
PHILADEI,PHIA, Chestnut St., cllr. Twelfth. 
NEW YORK, �6� and �69 Broadway. 
BOSTON, 160 Tremont Street. 
CHICAGO, - ' 13 and 14 E. Madison St. 

Water Elevators, 
For Conveying 

Water and Llqu1d. 
Patent Oller�, Ln. bri<·ntor". etc. 1'11' .A. T:I3:.A.N' db :X>:B.EYFUS· 

Send for catalogue. 92 &. 94 Li berty St. ,  New York. 

YO R K  B E LT I N C  A N D  PAC K I N C  CO M P'Y. 
The Oldest and Largeat Manufacturers o f  tlil!F Original 

S C> L :J: ::0 "V '[J' L O A N <3: T :m 
E M E R Y  W H E E L S .  

AU othpr kinds Imitations and Inferior. Our name Is stamped in full upon all our 
standard BELTING, PA CKING, and HOSE. Address NEW YORK BELTING A ND PA CKING CO. 

E Wh I JOHN H. CHEEVElt, Treas. �9 PAItK RO'W, N EW YORK. IUerr ee . . . Ii!iI P E C Z .A. L  ror C> T ;J: C E . Owing to the l'ecent great fire in t h e  " Worl d ! '  Buildinu;, onr office has been removed aa above. 

VOLNEY W. MASON & CO., 
rRICTION PnJ,LEYS, CLUTCHES, and ELEVATORS: 

PROVIDEN UJ<;, ., • •• 

��:�![j�!:I�t �fl' lt�l�' �ll\r:�t C4':.�m�;tii!la 
Pen�. Pen and Pencil Cases, Gold fj"oothpicks. etc. ,Our pens received the highest award at Philadelphia Exposition h for great elasticity and general excellence." S
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Establ'd E A C L E  A NV I LS . 

N U T T A P P I N C  MACHINE. 
DU R R E L L ' S  P AT E N T .  �? � M8.<!�inei � l�. , f spin.?les. 

" 2  " '600 u 8 "' 
Capacity of 7 Spindles. 8.000 per 

10 hours. 
Acknowledged to be an indispens. 

able tool . Manufactured by 
HOWA R D  B RO S., Fredonia, N. Y. 

WM. A. HARRIS. PROVl))ENCE, R. I. (PA RK STREET), Six minutes walk west from statton. VrilriJ.tH and Onlf;' iu1Idel' .r lhe HAttIUS-COlbi SS ENGINE 
With H arria' I'ntented Improvements, 

f" o m  1 0  to 1 ,000 H. P .  

Best Boiler and Pipe Coverin[ Made ! 
The Celebrated Patent Air SI>ace O V E R I N G  

D,!···,,!"'.n'''�ii,(.��j'R�O�i�r/�i tWo: Y ork. 

The Most Popular Scientific Paper In the World. 
E STA B L I S H E D  1 846. 

� Circulation  Larger than all Papers of i ts Class Combined. 
Only $3.20 a year, including postage to United States and Canada. 

$4 a year, including postage ,to all countries in the Postal Union. 

This widely cit·enla.ted and sJ'lendidly llJustrated paper is published weekly. Every number contains six. 
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THE SCIENTIFW AMIOHWAN SUPPI,EMENT etnbraces a very wide range of contents, cOverlnlli the most recent 

and valuable contributions to Science. Mechanics, nnd Engineering from every part of the world. Translations 
from French, German. and other foreign journals, accompanied with illustrations of Grand Engineering Works. 
a'sp of Naval and Mechanic I Constrllctions of magl'lltude, prejected and progressing. at home. in all parts of the 
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.ev'," doUar. by the publishers. 
The ."fest way to remit is by Postal Order. Draft, or Express. Money carefully placed Inside of envelopes. 

:���e�li �����', ������i��.I�:7:�s�gd seldom goes astraY, but Is at the sender's risk. Address all letters and 

M U N N  " C O . ,  26 1 Broadway, New York. 

KORTING UNIVERSAL 
INJECTOR 

FO R BOI LER FEeD I N G. 
Ope .. ated by one handle. 

"Itt W I L L  L I FT HOT WATER. 

"Ii. POSITIVE ACTION GUARANTEED U N DER 
;,q'..r ALL CONDITIONS. 

NO ADJUST M ENT FOR VARY I N G  STEAM PR ESSURE. 
WILL L I F T  WATER 25 F E E T .  S E N D  F O R  DESCRIPTIVE CIRCULAR. 

O F' F I C E S  A N D  W A R E ROOMS : 
PHILADA" 12TH & THOMPSON 8TB. , N EW YORK, 1 09 liBERTY ST. 
BOSTON ,  7 OLIVER ST. CHICAGO, 84 MARKET ST. 
AUGUSTA, GA., 1026 FENWICK ST. ST. lOUIS, MO., 709 MARKET ST. 
DENVER, COL., 1 94 FIFTEENTH ST. SAN FRANCISCO, 2 CALIFORNIA IT ... 
RICHMOND, VA., 1 4 1 9  MAIN ST. 

H A RTFO R D  
STEAM BOILER 

Inspeotion & Insurance 
COMPA N Y .  

w .  U: FRAN I{ L IN ,V .  P res' t .  J .  lL HIJEN,  Pres' t . 
J .  U .  P I E RCE .  See' y ,  

'.rilE 
RIDER COMPRESSI ON  

P U M P ING E N G I N E  
�ot Alr� for city or country resl. 
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P1JiTWPiny Machine in the market. Its 
marvelous Simplictty, absolute SaJ ety, 
great Economy and Effectivenfss. ren· 
der it far superior to all others. Can 
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CA 1U 1U E Y I, 1f &: SA \ ER, 
93 Liberty St . . New York, 

and 20 W. Lake St .. Chicago, Ill. 
Please mention tMs Paper. 

\:�:"THE� 'IIJ*J�i.WATCH CASE] 
Working Model.� 

And.Experhnental Machinery, Metal or Wood, made to order by .-,J. F. WERNER. f)'./ Centre St .. .N.. Y. 

To Electro- Pltlters. 
T H E  VICTOR DYNAMO PLAT I N C  MACH I N ES. Three sizes, $.'10. $6(), and $90. Also Batteries and materi­al for Gold. Silver. and Nickel Pl"tin

�. 
se;:?ig.AJit�t�"{-Jth,:�lJ����eld t., Boston, Mass. 

THE SEIBERT CYLINDER O IL  CUP CO" 
l. Sole Manufacturers of 

Oil Cnps for l,ocom o­
tives, Itlarine RJHI Sta­
tionary Engine Cylin-�""'WlilIIz. del'S, under the Seibert 

""'" ...... __ and Gates Patents,witlt 
Sight Feed. 

TAKE NOTICE. 
o$::d ���f:s�veri"t,rthl: 
company. See Judge Low­
ell's decision in the United 
State� Circnit Court, Dis. 
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same, as we shal l vigorous-
l�fr1'�:��s�nd prosecute aU 

THE SEIBERT CYLINDER 011, CUP CO.,  
1i 3  Oliver Street, Boston, Mass. 

PAYNE'S AUTOMATIC ENGINnS. 
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