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THE GREAT DRY DOCKS AT THE ERIE BASIN. 

The largest dry docks in the couutry, and probably the 
largest in the world, are located at the Erie Basin, South 
Brooklyn, N. Y. These docks were built by J. E. Simp­
son & Co., of New York, and are now under the control of 
the William Cramp.'s Sons DI'y Dock Co., of t!.I1g city, 
lesSees. Our engraving shows the docks IlJ)d their appurte­
nances in perspective and in det.Lil: Fig. 1 bein g a view in the 
eugine 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. 
'1 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 hugest ocean steamships in the 
larger dock. We extract the greater portion of our descrip­
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: 

DOCK -N{). 1. 
Length over all on coping .... . , .. , ..... ....... .. ..... MO feet. 

" inside of cais.on when at onter abutment . . . . .... 510 .. 

insidE' of caisson when at inner abutment. .. '" 490 " 
Width on top In body.. .. .................... .. .. . ... 124 " 

H floor U ., • • • • • • •  • • •  • • •  • • • •  • • • • • .  ••• • • • •  • • •  52 " 
" H at· entrance- .....• ,; • . . . .  , . " .••. . . . . . . . •  , .. 46 " 

•• "topH U . ......... ... ... . .... ....... 100 u 
Depth of gate siU below coping . .. ..... .  �:...... .... . ... <,n .. 

high water .... .. ,,'! .. ... ... ... 22 .. 

DOCK No.2. 

[$3.20 per A.nnllm. [POS'rAGE l'REl'AID.) 

Length over all on coping '" .... .... .. ............ 630 .feeL. 
Inside of caisson when at outer abutment .• • . . . .  600 .. 
Inside of caisson when at inner almtment ....... 580 " 

Width on top in body . . . . . . . . . . . . . . .... . . . .. . . . .. .. . .. . .  111 " 
" door'� ••••• ••• . . . • 00

· 
0 • • • • • • • • • • •  '... . .. . 46 ,,' 

H " at entrance •...... . . . . . . . . . . . .  ,....... ... 45 " 
h " top" . . . .  ........ .................. 80 ,. 

Depth of gate siU bp.low coping.... .. .................. 80 u 
.. high water... .. ... . . . . . . . . . . .. 25 .. 

The docks are built upon spruce pile foundations 
throughout, the fioor foundation piles being driven in rows 
spaced 'three feet from centers transversely, and ahout 
four feet eight inches longitudinally, upon which are fitted 

(Oontinued on page 20.) 
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THE GREAT DRY DOCKS AT THE ERIE BASIN. sists in tbe application of a very sligbt exbaustion in tbe be bave any doubt in tbe matter. It sbould be crusbed or 
(Oontinued fromjirst page.) floor of II coke oven, wbile tbe coking is going on in tbe pounded into small pieces before adding to tbe spirit, as even 

and secured beavy transverse floor timbers of yellow pine, usual way. Tbe volatile products tbus witbdrawn are cooled in tbe best sam;1les a large proportion entirely insoluble 
covered 'witb spruce planking to form the floor, and carrying in a ran!l"e of pipes, so as to allow tbe condensable bydro- always exists, and a clear solution must not be expected. 
the keel blocks, the latter Qeing additionally supported by carbons and ammonia water to be deposited, wbile tbe incon. Its solubility or tbe reverse is soon discovered by noticjng 
four rows of pileR firmly driven under tbe floor timbers and densable gas is eitber used as a by product, or is passed into wbether tbe small particles begin to disintegrate, as it were, 
capped with beavy yellow pille timbers along tbe axis of tbe lower part of an entirely ignited oven, where tbe carbon or f(!tain tbeir sk�rp outlines. 
tbe dock. of its bydrocarbon is deposited in tbe pores of tbe coke, in A good indication of insolubility is tbe outer layer of tbe 

The beads of these piles along tbe keelway are also in· tbe same way tbat carbon is depo;;ited from a gaseous at- round pieces or sticks turning semi-transparent. Tbe plan 
closed in a continuous bed of Portland cement concrete. mospbere on to tbe red-bot filament of an incandescent usually adopted to prevent tbis cbange taking place is to 

Open box drains are provided on eacb side qf keel way bp.- lamp. In tbe '6rdinary process of coke burning tbe ignition keep tbe bleached lac in tbe dark and covered witb watel, 
neatb tbe floor timbers, leading to tbe drainage culverts at of tbe coal begins at tbe top of tbe oven and proceeds wben, If it remained so covered, it will retain its solubility 
tbe bead of eacb dock. downward. Under tbe beat tbe coal softens and agglomera- in spirit for a lengtbened period. 

Tbe sides and beads of tbe docks are built witb a slope of tion of tbe particles takes place, accompanied by tbe evolu Tbe thIrd and last ingredient in tbis varnisb is "sandarac 
about 45°; tbe alters to bigb water level .are of yellow pine tion of gases and vapors, wbicb find tbeir way toward tbe gum." It is well known by varnisb makers that wben gums 
timber, nine incbes rise and ten incbes tread, and bolted to surface, wbere tbe former are, for the most part, burned, and , and resins are mixed and" blended" in solution, the char­
side brace timbers, wbicb are supported by piles and abut tbe latter decomposed and lost. As tbe process proceeds acter of tbis solution or varnish is not by any means of ne­
upon tbe ends of tbe floor timbers. tbe stratum of agglomerated particles tbickens, and as tbe cessity an average o(tbe cbaracters of tbe gums taken sepa-

Tbe alters are carefully filled in behind witb clay puddle, heat lllcreases tbe products separate, the more volatile forc- rately, and sucb is tbe case witb sandarac. This gum, taken 
as tbe sides are built up, and from the level of higb water to ing tbeir way to the surface, and tbe less volatile bf;coming by itself, gives a varnish that is quite useless from its brittle­
top of coping tbe sides are built of concrete en masse, faced set in tbe cbarge and coked. Under tbe new process these ness, but wben add�d to a shellac varnish it confers a por­
witb Hoope's artificial stone, the alters being continued of conditions do not obtain. Tbe vapors formed at the lowest tion of its own ' quality of brightness of surface, whicb it 
tbe same material to coping level. possible beat pass at once into a colder stratum of coal, tbe possesses in a bigh degree, but dues not, in moderate quan· 

The keel block; are placed upon every floor timber, and raw coal being gradually warmed and its most volatile pro- tity, tend to make it ,< rotten." 
bilge biocks of tbe usual form, sliding upon oak bearers, ducts caugbt away, wbile the least volatile may be left to Tbe formula fol' a varnish devised on tbe principles above 
upon every otber floor timber. ' enricb tbe coke. The yield of oil and ammonia varies witb enunciated is as follows: 

Lines of close sbeet piling of tongued plank inclose tbe tbe quality of tbe coal, tbe quantity obtained from 
floor of tbe dock and also' extend entirely around tbe dock Sberburn coal being 6'S gallons of oil per ton of coal, and a 
outside of coping, and across tbe entrance of outer end of quantity of ammonia equal to 4 pounds to 6 pounds of 
apron and at eacb abutment, forming cut-offs to exclude ammonia sulpbate. An analysis of tbe oil sbowed solid 
tbe tide water, etc. paraffin to tbe extent of 17 to 23 per cent. It is stated tbat 

An iron caisson or floating gate is used to close tbe dock, the cost of application of tbe invention to a row of coke 
made with sloping ends corresponding substantially witb tbe ovens need not exceed £20 per oven. 
slope of side walls in tbe body of the dock, wbicb bears ... I • I .. 
against tbe sill and solid timber abutments tbe whole lengtb A. Good Varnish. 
of its keel and stem, "no grooves" being used. Sbellac in one of tts many shapes forms in this case, ae il1 

Eacb dock has two gate sills and abutments, tbe outer on� most otbers, tbe foundation upon wbich tbe varnisb is bUilt; 
being provided cbiefly to facilitate examination of and re- and, indeed, we may say at tbe outset tbat a plain solutioti 
pairs to tbe inner or main one generally used. of sbellac makes one most excellent in quality. Sbellac, un­

The joint is made water-tigbt by means of a rubber gasket der its various names indicative of its color, is really only 
secured to face of sills and abutments. another form of tbe so-called" seed lac," and also of stick 

Tbe principal advantages whicb these docks possess over, lac, some recipes giving most absurd instructions as to the 
stone docks, as usually constructed, are greater accessibility, proportion of tbe various forms of resin to be used. Stick 
better facilities for sboring vesselS, better distribution of lac is simply tbe twig encrusted by the lac insect �itb the 
ligbt, and dryness. peculiar substance it produces. Seed lac is tbe incrustation 

Tbe narrow alters and gently sloping sides afford safer removed, in wbicb state it presents the appearance of small 
and easier means of ingress and egress at every point, furnish seed; and sbellac is the purified seed lac, melted, strained, 

Palest orange shellac . . .. . ........... . . . . . . . .... 2% ounces. 
Bleached lac.... . . . . . . . . .. _. . . . _... .. .. .. 5� " 
Gum sandarac .. ...................... ... .. � ounce. 

Methylated spirit ................... .. ........ 1. quart. 

Bruise tbe hleacbed lac till reduced to small pieces. Pow­
der tbe sandarac, and then add tbe wbole to tbe spirit, put­
ting in a few small pieces of glass to prevent tbe "bellac 
caking at tbe bottom of the jar; sth' or well sbake the wbole 
from time to time, till It is evident tbat solution is complete. 
All that is then necessary is to set aside to clear, pour off 
the clear, stlpernatant flUid, and filter tbe rest. It ia.best to 
allOW a month or two for subsidence, for tbe insoluble part 
occupies so large a space that much waste tbffmgh evapora, 
tion, etc., is caused if an unnecessarily large quantity be 
passed·tbrougb tbe filter. 

We may say we bave seen many tbousands of negatives 
covered with a varnisb prepared by tbis formula-both 
collodion and gelatine-and bave not seen a single one that 
bas given way in tbe sligbtest degree; bence we feel tbat 
tbe above may be recommended as a standard and reliable 
formula.-Briti8h Journal of Photography. 

a better supply of light and air, and tbe sboring is more and placed on large cylinders or slabs to harden, from wbicb • •• � • 

easily adjusted, all of wbicb materially aid in the dispatcb tbe resin is chipped or sbelled off as "sbell-lac." A. Remarkable Sand Dune. 
and economy witb wbicb work of repairs can be prose- Sbellac is found in commerce of an infinite variety of The-Reno, Nev., Gazette describes a remarkable bill of 
cuted. sbades of brown from tbe pale" orange," as it is termed, to moving sand in the eastern part of Churchill County, Nevada, 

From facts gatbered by tbe inspectors it appears that tbe tbe deep garnet or ruby color, wbich is useless for our pres- about sixty miles from Land Springs Station. It is about 
life of timber docks is as yet unknown, tbough tbe sub- ent purpose. Sucb sbellac dissolved in spirit would give a four mile� long and about a mile wide. 
struc�'ll'e, -:bicb .is kept con8ta�tly wet, can b� said to. be I solution that could not be decolQrized in any practical man- In tbe wbole dune, whicb is from 100 to 400 feet in beight, 
practIcally Impensbable. Judgmg from all tbe mformatlOn ner-at any rate by tbe working pbotograpber. For our and contains millions of tom of sand, it is impossible to find 
obtainable, tbe inspectors are of the opinion tbat the repairs purpose the very finest " pale orange" shellac procurable a particle larger tban a pin bead . . It, is so fine that if an 
of a timber dock of good quality, of good materials, and sbould be purcbased; and when varnisb is likely to be made ordinary barley sack be filled and placed in a moving wagon, 
well built, wou In- -be insignificant for a period of say in quantity, tbe samples must be first obtained so as to enable tbe jolting of tbe vehicle would empty tbe sack, and yet it 
twenty years, wben it would probably be found necessary to the stock to be purcbased wbere the palest sample came from. bas no form of dust in it, and is as clean as any sea beacb 
renew all woodwork above bigh water level, and tbe face Those wbo bave not hefore paid any attention to tbe matter sand. Tbe mountain is so solid as to give it a musical sound 
timber above balf tide level. will be surprised to discover bow varied in color even bigb wben trod upon, and oftentimes a bird ligbting on it, or a 

Tbe relative average yearly cost of repairs of tbese docks priced sbellac will be found. Anotber consideration, whicb large liZard running across the bottom, will start a large 
as now constlUcted and the ordinary stone docks WOUld, it will scarcely need to be pointed out in tbe selection of sbellac, quantity of tbe sand to sliding, wbich makes II noise resem­
is thougbt, be in favor of tbe timber docks, especially in is to see tbat tbe pieces are as clean looking as possible. In bling the vibration of telegraph wires witb n hard wmd 
latitudeH mucb above tbe frost line. this respect also great differences will be found. blOWing. but so much louder tbat it is often beard at a dis-

Tbe manner and cost of operating does not appear to differ A solution of sucb a shellac in metbylated spirit forms tbe tance of Six 01' seven miles, and it is deafening to a person 
materially from otber kinds of well constructed ex'cavated basis of our varnisb, and a simple varnisb so lllade will standing witbin a short distance of tbe sliding sand. 
docks. answer for all rougb work; but wbere delicate results are A peculiar feature of tbe dune is tbat it is not stationary, 

Tbe dock is emptied by two Andrews centrifugal cataract wanted it must be paler in color, and for this purpose we but rolls slowly eastward, tbe wind gathering it up on tbe 
pumps, eacb driven by a vertical engine, baving twenty- use" bleached sbellac." west end ani carrying it along tbe ridge until it is again de-
four incbes diameter of piston and twenty-four'incbes Bleacbed sbellac dissolved in spirit.also makesan excellent posited at tbe eastern end. Mr. Monroe, tbe well-known 
stroke. varnisb; but it is not nearly so bard and tenacious as tbat surveyor, baving beard of tbe rambling babits of tbis mam-

Tbese engines are ordinarily run at fifty revolutions per from tbe orange sbellac. A good strong coating of it is motb sand beap, quite a number of years ago took a careful 
minute, and by spur gea!ing between tbe engines and tbe readily scratcbed by tbe finger nail-a contretemps so Hkely bearing of it wbile sectioning Government lands in that 
pumps the revolutions of tbe latter are double tbose of tbe to occur in printing tbat such a varnisb cannot be recom- vicinity. Several years later be visited tbe place, 
former. _ mended. Wbite sbellac is made by dissolving ordinary aJJd found tbat the dune bad moved something over a 

The dimensions of tbe pumps were given to us as seven sbellac in caustic alkali, and tben treating the solution witb mile. 
feet in diameter and tbree feet in widtb, and tbe effective cblorine, wbicb at one and tbe same time decolorizes and .. 4 ., • 
capacity of eacb as t.wenty-tbree tbousand five bundred gal- precipitates it. Tbis process, tbougb it produces a pale Fast Work In a Carriage Shop. 
Ions per minute. Tbe dock No.1, at present in use, bas, it resin, of great value for many economical purposee, causes At tbe annual dinner of tbe Carriage Builders' National 
is said, been emptied, wbile bolding a sbip of four tbousand tbe resin to lose many.of tbose properties tbat specially fit Association, in Pbiladelpbia. Hon. Pbineas Jones told of 
tons measurement, in one bour and eight minutes. orange lac for use in pbotograpbic varnish. One of tbe pe- fast work be bad lately witnessed in a carriage factory that 

Tbe Board is impressecrwitb tbe effiCiency of tbe caisson culiarities of wbite lac varnish is tbe frequency with wbicb turns out from 15,000 to 20,000 carriages a year. He �aidl 
of tbe peculiar shape employed by Mr. Simpson; tbe sloping it dries into a multitude of fine ridges, wbicb no rocking of "I saw tbem setting tires. I noticed how fast tbey put 
ends of the caisson and absence of grooves in the abutments tbe plate to and fro during rlraining or drying will prevent. tbe tires on tbe wbeels. Tbey put on 53 sets of tires in 50 
permit tbe removal of tbe caisson and tbe opening and clos- Bllt for paleness of color in tbe coating obtained from it minutes. That' is work, and it is a fact. One man put the 
ing of tbe dock in tbe sbortest time witbout difficulty and notbing can be better; and in a mixture of tbe two resins- tires into the oven and took tbem out after tbey were heated. 
witb tbe least bandling of water 1)allast. that is, tbe bleacbed and tbe unbleached-tbe objectionable Tbere were about 16 tires beated all the time in tbe oven, and 

An underground steam pipe from tbe pumping engine qualities of eitber seem eitber covered or greatly minimized. tben tbere were two rollers driven by a belt revolving ali tbe 
boiler leads to tbe entrance, wbence steam is conveyed to This mixture, in suitable proportions, constitutes tbe cbief time, witb � strong fire at tbe rear of it, and wben the tires 
the pumps on board tbc caieson by flexible bose, and tbe ex- part of tbe varnish we recommend. were taken out, two otber men stood tbere and put tbem on. 
pense and care of a boiler on tbe caisson tbereby avoided. Experimenters witb "bleached," or, as it is often called, I I timed tbem, and tbey put on a set a minute. And tbe man 

... I • I .. " wbite lac," must know tbat unless it be properly stored it told me tbat one day, wben tbe tire setter wanted to be a way 
Coke and Its Products. 'practically loses its solubiJity in spirit of wine; and we know tbe next day, and it was tben five o'clock in tbe aftel'l1oon-

The great rise in tbe value of tbe products given off in tbe of many cases of failure in varnisb making caused tbrougb he told bim those wbeels bad got to be tired tbe next 
distillation of coal bas, for a considerable time past, directed tbe purchaser being supplied with a sample tbat had become day, and be said: 'I will tire them to-nigbt.' Tbere were 53 
increased attention to tbe waste tbat attends the process of insoluble. Of course, this would not be likely to occur in a sets of tbem, and be put tbem on in 50 minutes. l'b<1se are 
coke burning, and several attempts have been made to utilize place wbere the lac was in great demand; bllt many of our facts. I noticed one man setting tires, and I timed bim witb 
the volatile hydrocarbons of tbe coal witbout deterioration readers live in places wbere photograpbic-indeed, any rare my watcb, He lit tbe forge and put on a tire a minute. I 
to the quality of the coke. Recently Mr. Jobn Jameson, of -cbemicals are most difficult to get, and wben obtainable said that is lively work." the firm of Jameso[J & Scbaeffer, consulting engineers, are not always i n  good condition. However, in tbe case of Newcastle, bas invented a new method of distillation, wbicb white lac, where the experimenter is ignorant of tbe appear- THERE are in' the U\l,ited States about 28 I)stablishments is attracting great attention in tbe North. The process con- &nce it should prcsent, be can easily test a small quantity if devoted to the manufacture of matcbes. 
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Tea a�d- Cotree C�olU G�anO--S�nthesls oC ()o;'el�e -I solutions are heated, even
' 

with 
. ��bstances 

. 
that, a��'

but I rollers of stone or hard wood. The cane juice i§ then boiled 
(Catreine). slightly alkaline" tbey split up and liberate an acid hydrate in iron kettles till the granulation takes place, when it is 

Theobromine, the crystalline body present in cacao beans, which neutralizes the soda that kept the albumen in solution, placed in bags and pressed dry. Tile expressed sirup is 
and first recognized by Woskresensky, in 1841, and caffeine, II hence causing its precipitation in insoluble form. Glycol- used as molasses. Dry upland soils are required for the suc­
first met with by Runge, in 1820, and afterward found in sulphuric and glycol-phosphoric acids and their potash or cessful growth of the cane, and the expenditure of labor and 
tea and termed tbeinE', but which has since been sbown to lime salts are especially.useful, but glycol-succinic and gly- fertilizers is as great if not gt'eater than· for any otber crop. 
be identical with caffeine, are tbe two bodies whicb the I cero-succinic acids can be employed, as well as the analogous Great exertions are being made to promote the increased 
chemist has now succeeded in producing artificially. Tbe citrates, tartrates, and lactates, tbe alumina zinc and baryta production of sugar, which wIll probably be in some degree 
Engineer says that Mr. Emil Fischer has for a long time salts being preferred. The pyrophosphates and metaphos- successful. In fact, I am informed that large orders for the 
busied himself with the investigation of the constitution .of phates of lime and of soda are also employed. apparatus for sugar-making have been received from districts 
the caffeine contained in coffee and tea, and a sbort time Tbe quantity of tbese salts employed only amounts to 1 or which heretofore have not grown sugar-cane. 
since be arrived at a stl'Uctural formula for this base, which 2 per cent of the dry albumen, and in the case of the glV- 1 C t Ili "ti" E'" I t . - • rys a za on xper men s. be found to be: cero-sulpbates of lime and potash It can be reduced to a half . . .  . . 

N (CH) C CH N CH t 'f th t f lk I" tb lb I t' " Wben two dIfferent salts are dIssolved m the same lIqUId, 
3 - = -.J: - 3 per cen ,I e amoun a a a 1 In e a umen so u IOn IS ' ' . . 

CO< � >CO d· I d d S b . t 'th tb dd' I 
such an exchange of bases and aCIds takes place as WIll form, correspon mg y ecrease . uc mIX ures, WI e a 1- • •  • • 

N N CH t· f 6 7 t f th d . ht f lb f if possIble, an msoluble salt. Thus barIum mtrate and --- - 3 Ion 0 or per cen 0 c ry welg 0 a umen 0 com- . . .  . . . . . 
I 

. " , 'sodIUm sulpbate WIll form barIUm sulphate (precIpItated) 
He it is who bas now succeeded III preparltlg tbe baoe artI- mon salt, can be completely drIed, Y Jeldmg a m,ISS that looks I' 1 d' . UTh h tl ' 'd d ' . .  . . . ane so mm nItrate. " en, owever, Ie gIven RCI s an 

fichllv He has not it is true succeeded asvet in preparing Just hke blood albumen and dIssolves readIly, formmg solu- b bl f . I bl d h ' J' ' "  J. • ases are una e to orm an ltlSO 1I e compoun , as w en 
it from tbe elements composing it but from a body of quite' tIOns that coagulate completely when steamed on the fibers. b '  . t d d' l l 'd b bt t tl 't ' " . . '  . aTlum mtra e an so mm c I orl e are roug oge ler, 1 
other origin a substance present in urine in meat in the I By the use of albummOlds tbat are nearly colorless, lIke. t t h t d II B th'l t h ' , " . . . ,  IS no easy 0 see w a oes rea y occur. er 01 e SayS 
muscular part that is to say' and in guano to wit xanthine caseme and vegetable albumen, preparatIOns are obtamed b '  b f I f d - . t '  lut' , , " ' .  . . , . . t at In suc cases our sa ts are orme and eXIS In so IOn. 
Tbe three bodies xanthine C H,N 0 theobromine lIghter m color tban egg albumen Itself, and not mfenor m Tb . l It t' d b Id h b th f ' . ,  " 

fi . ind Ze't . us. m t Ie case as men lOne , we s ou ave o· 0 
C,HBN,O, (the alkaloid present in cacao): an� caffeine xatlVe power.-- . � uno· the original �alts as well as barium chloride and sodium 
CaHloN,O" are closely related to each other m pomt of con- .. , • , • nitrate. Tbe following experiments of Brugelmann are de-
stitution. The last two differ in formula. by CH" and the IN tbe treatment of bronchial and other throat affections, signed to prove tbis: 
first and second by C,H, or 2 X CH.; and It has been shown it is usual to inhale steam impregnated with medicated sub-I 1 Equal volumes of cold saturated solutions of cobaltous by Strecker that theobromine and caffeine can be converted stances, for Roothing the irritation or curing the disease, 'I cbloride, CoC12 + GH20, and nickel sulphate, NiSO, + 7H20, the one into tbe other by taking an atom of hydrogen out of Tbe accompanying cut of a kettle we find illustrated in are mixed and left to evaporate �p0ntaneou�ly .. Tbe crystals 
tbeobromine and inserting i n  its place tbe metbyl group CH.. contain both metals in tbe form of sulphates, hence the 
He brougjlt about tbis change by treating argentic tbeobro- motber liquid must contain chlorides of botb metals, making 
mine with metbyl iodide in accordance with tbe equation: four salts ill all. 

C,H,AgN,02 + CR.I Ag I + CaHloN,02 2. Similar experiments made with cobaltous chloride and 
ArgentIC theobromine. Methyl iodide. Argentic iodide. Caffeine. copper sulpbate yield at first a crop of large wine-red crys-

In a similar way. Strecker tried in vain to obtain tbeo- tals, consisting cbiefly of sulphates of both metals, but 
bromine from argentic xanthine. It was reserved for FiscLer mixed with these were also crystals of the cblorides. 
to be more lucky, by treating tbe lead salt of xantbine in 3. Mixtures of copper sulphate and potassium bicbromate 
place of the silver salt with methyl iodide, to produce tbeo- ,(R2Cr20,) gave at first ligbt green crystals, consisting chiefly 
bromine, as sbown below: ! of sulphates of the two metals. Tbere were also yellowish-

C.H2N,02Pb + 2CH,I = PbI. + C,H.N.02 'green, green, and bluish-green objects formed. Finally, 
Plumbic xanthine. Plumbic Theobromine. '1 there was left a dark brown, deliquescent mass, whicb be-

iodide. ,came crystalline when dried in [L desiccator, and contained 
The theobromine tbus artificially obtained is in every re- both metals, mostly united with chromic acid. The details 

�pect identical witb that of the natural alkaloiu' of the cacao are given in the Berlin Berichte, xv., p. 1,840. 
bean. When collverted into its silver salt and treated with .. 4 • � • 
met.hyl iodide, it is cbanged into caffeine, and tbus the char- one of our foreign exchanges, wbich seems to be quite a Potash in Hrecnbou"es. 

simple and convenient utensiL The cut explains it. A A . d d th ' t"d acteristic alkaloids of cacao, of coffee, and of tea had now n experIence gar ener, among 0 er msec ICI es, recom-
contains the hoiling water; B, the receptacle for the herbs; d tb f t I '  tb h 'd' heen artificially prepared out of guano. men s e use 0 po as I ill e green ouse as provI mg a 
and C, tbe inbaling tube. remedy against most insects, but also fertilizes the plants . • . e,., .. '., .. He says: "I use it for cleaning tbe glass, swilling an wood Substitute tor Albumen Cor Fixing Dyes, etc. Ho-w to Kill Cabbage Wornll!!. d d fi d f I f . . an brick work everywhere inside, an n it use u both or 

. 
J. F,i0fmeier, Pragu�, conve rts tbe �lbuminoids of all The ravages of tbe caterpIllars of tlle cabbage butterfly [ cleansing and as an insecticide; and 1 think it is a good dress-kI�ds mto soluble prote�nes and pepton-lIke s�hstance

.
s, 

.
and caused a good �eal of trou?le last summer at tlle Sta�e Agri- ing for tbe soil. I bave used it as strong as one ounce to the mIxes tllese products WIth substances that WIn preCIpItate, cultural ExperIment StatIOn, Geneva, N. Y. , partIcularly gallon of water for syringing glass over plants, and it has or coagulate tbem �t an elevated temperature. 

. I tbose of the se�ond or August b�ood. In order to test the not injured the leaves; on tbe contrary, improved them. The
, 

r�w alb
.
umlUo�s suhstance employe� IS the wast: I effica?y of vaTlo�s reputed remed�es for tbe

. 
cabbage w()rm, However, I would not ad;ise it� use in

. 
this way carelessly; product m maklUg extl act of meat, such as lUsohlble crud" I the dIrector applIed them to speCIal collectIOns of worms, but used as I have descnbed It gets lUtO every crack and albumen meat �eal, and otber

. 
kinds of waste meat, as well II �nd noted the effects. On� specimen confined for three hon,rs crevice, dealing certain death' to the insect tribe. I would as fresh meat Itself, the fibrme of blood, dry or fresh, III a bottle partly filled WIth black pepper crawled away dlS- strongly advise all who have not had It thorough experience caseine, moist or"dried, and finally vegetable substances that colored by tbe powder, but apparently unharmed. The of the different kinds recommended to be very cautious in contAin albumiuoids, such as tbe germs of malt, pressed oil �econd, repeatedly immersed in a solution of saltpeter, and their use of insecticides and note carefully their results as cakes of :ariou� oil seeds, and the albumen of legumes and a. third 

.
in one �f boracic

. 
acid: exhibited little indi?a- many are more dangerous than useful. Paraffine, fOJ: in­pod bea�'mg plant

.
s. " tlOns of mconvemence, BISulphlde of carbo� produced lU- stance, wben applied to plants in any form whattlVer, kills T�e dl�eren� kmds . of albumen are (lIssol;ed eIth�r by I stant deatb when applied to the wO�'m, though ItS fumes .we:e the insects; but how often does it close tbe pores of the heatmg wltb dIl�t.e aC

.
lds, s11ch as ?Ydroc�lofJc?r lact.I?, or 

I not effect.ual. T
.
he fumes of benzme as well as 

.
the lIqUId leaves and makes the plants unhealtby, and, as a conse­by prolonged boIllUg m weak solutIOns ot alkalI, espeClally i caused almost mstant deatb, but when applIed to the quence more liable to future attack from insect pests," caustic soda. The solution tlms obtained, if made with an I cabbages smah whitish excrescences appeared on the leaves. ' _� .. � _ _______ _ 

acid, must be neu tralized as far as possible witbout precipi-I Hot water applied to the cabbage destroyed a portion of tbe The ChieC Cities 01' Europe. 
tation. It can tben be dried carefully at 35' C. (950 Fah.), I worms, causing also the leaves to turn yellow. One ounce Recent.ly tbere have heen compiled from official ana late 
formin� a soli� mass wbich will �is�olve �gain in fresb I of saltpeter and two pounds com�o� salt di�solved in three sources, statistics of popUlation for some of the pIincipal 
water lIke ordlllary albumen, and Its solutIOn can be em- gallons of water formed an applIcatIOn WbICh was partly cities of Europe, from wbich it appears that there are 92 
played with other substances for dyeing and printing, just efficient. Tbe most satisfactory remedy tested, however, towns in Europe to wbicb the term city can properly be ap­
like otber albumen, by mixing it with the color. After. consisted of a mixture of '1llb. each of hard soap and kero- plied, that have a total population of more than 100,000; but 
printing it is coagulated by steaming, and fixes the dye on I sene 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 substances employed to mix with it are the 126; an examination the following day showed many, if not inhabitants. These four are London, with 3,832,440; Paris, 
various soluble salts of lime and magnesia, witb the addi- all, tbe worms destroyed. witb 2,225,910; Berlin, with 1,222,500, and Vienna, with 
tion of common salt and sulphate of potash. Instead of The growing cabbage presents such a mass of leaves in 1,103,110. Of the otber capitals, St. Petersburg posses�es 
these salts tbe 8ame end may be attained by the use of tbe wbicb the caterpillars may be concealed that it is hardly pos- 876,570; Constantinople, 600,000;. Madrid, 367,280; Buda· 
salts of alumina, zinc, or baryta, which possess tbe pro- sible to reach all the worms at one application. It is of im- Pesth, 360,580; War.aw, 339,340; Amsterdam, 317,010; Rome, 
perty of forming basic salts by the action of water at higher portance, therefore, to repeat the use of any remedy at fre- 300,470; Lishon , 246,340; Palermo, 244,990; Copenhagen, 
temperatures. Tbe following are recommended as most I quent intervals. 234,850; Munich, 230,020; Bucharest, 221,800; Dre�den, 
suitable, namely, to each 100 parts of albumen in the solu- � ___ . ..  �.. • 220,820; Stockbolm, 168,770; Brussels, 161,820; Venice, 
tioll, calculated to substance dried at 1000 C. (212 Fah.), I Japanese Sugar. 132,830; Stutgardt, 117,300. In addition to these, Moscow 
from one to two parts of lime or magnesia salts are used, tbe Tbe sugar of Japan, says Consul-General Van Buren, is contains 611,970; Naples, 493,110; Hamburg, 410,120; Lyons, 
most suitable being cbloride of calcium, chloride of mag- made from tbat species of the sorgbum plant known as the 372,890; Marseilles, 357,530; Milan, 321,840; Florence, 
nesium, sulpbate of magnesia, or citrate of lime. The Chinese sorgbum. It grows luxuriantly in all tbe soutbern 169,000; Antwerp, 150,650; Cologne, 144,770; Frankfort, 
amount of common salt added is five to six parts to 100 of, portions of the empire south of the 36tb degree of n orth lati- 136,820; and Rouen, 104>,010. 
dry albumen in the solution; tbe quantity of sulphate of tude, The whole product of the empire in 1878 was -.... �4 .... ""� ..... -------
potash is 0'25 to 0 '40. 

. 
64, 297.580 pounds. Imoortation in 1878 was 67, 434,805 Street Hall-ways In the United States. 

The mixtures prepared in tbis way become insoluble when pounds. For tbree or four hundred years the processes of A meeting of street railway ofticials was held in Boston, 
dry, and hence can only be used in a liquid form, Yet, granulating and I'efinirig sugars have been known and prac- Dec. 12, for the purpose of forming a National Street Rail­
otber mixtures can be made that will bear being dried at 35° 1 ticed. Sorgbumis not grown, as with us, from the seed, but way Associa,tion. The temporary chairman, Mr. Moody 
to 400 C. (950 to 104' Fah.) without producing' an insoluble' from cuttings. In September selected Atalks are cut and Merrill, of Boston, in outlining tbe scope of the proposed 
residue, and it can then be redissolved in lu kewarm water, . buried in .trenches a foot deep. Through tbe winter, from organization, said tbat there are now organized and doing 
and by steaming or heating to 100Q C. (2120 Fab.) it will i each joint of the stalks sprouts grow, In the spring tbese business in this country and Canada 415 street railway com­
coagulate like other a1bllmen. The proper substances to' points are cut off and set alIt in rows 15 to 18 inches ap�rt, panies. These companies employ about 35,000 men, and 
be added for this purpose are salts wbich decompose under and abo,.t tbe same distance from each other in tbe rows. run 18,000 cars. More tban 100,000 borses are in daily use, 
tbe influence of heat and in tbe presence of feeble alkaline, The ground has p reviously been thoroughly dug up, and to feed which it requires annually 150,000 tons of hay and 
substances, like protein alkali, liberating all acid or increas- ! pulverized hy H long-bladed mattock. The fertilizers used 11,000,000 .bushels of grain. These companies own and 
ing the basicity of its own acid. Certain organie acids are are asbes, fish, decomposed bay, straw, and sea·weed, or operate over 3,800 miles of track The '";'bole number of 
of this nature, especially tbe sulpho acids, the acid esters I n

igbt soil. Tbe plants are thorollghly boed, hilled, and irri- passengers carried alJnually is over 1,212,400,000. Tbe 
of sulphuIic, succinic, and phospboric acids; likewise the' gated. In October and November the leJ1ves are stripped off amount of capital ,in vested in these railwa.ys exceeds 
salts of meta and pyropbospboric acid, as well as the and the stalks are thell cut and the hard outer covering is $150,000,000. Me�srs. C. B. Clegg, of Obio, and C. C, Wood­
;)iborates, all of which possess the property that when theil', removed, al)d the remaining pOlt.ion is tben ground betwe�n ruff,.of New York, were cbosen secretaries. 
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New.Car Slcrnal. 

The 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 flS being some­
what similar to the , automatic air-brake, and consists of a 
pipe running underneath 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 attached to the valve. When the conduetor 
wishes to signal he pulls the rope, which runs through the 
car, the same as he formerly pulled the bell rope. This 
opens the valve, the ail' escapes, and the whistle is 'sounded 
by the release of the air from the pipes. The advantage of 
the new arrangement is readily apparent. With a long 
train the conductor was formerly obliged to give a long pull 
at the bell rope, ofttimes bringing it half way to the floor 
of the car, and even then was not sure that the bell rang, or 
that it responded to his signal as he wished it to do, while, 
as a matter of fact, it often did not respond. Now he has 
only to pull a rope the'length of the car at most, and can 
readily tell whether 01' not the valve responds, knowing that 
if it does the whistle is giving the desired signal to the en­
gineer, In case one of the cars in the train is not provided 
with this new arrange men t, the bell-rope is hi tched as usual, 
and if the conductor wishes to sigp.al from that car it is sim· 
ply necessaryio 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. 

' .. 40 •.. 
NEW POTATO DIGGER. 

We give an engraving of an improved potato digger re­
cently patented by Mr. Charles W. Dutcher, of St. Andrews, 
New Brunswick, Canada. This machine is provided with a 
share attached by hinged connection to the main frame, and 
capable 0 f being elevated or depressed by means of a lever 
near the driver's seat. The share is ribbed longitudinally 
in the middle to thoroughly break up the hills 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 the share and capable of lateral motion, 

Above the 8hare there is a.scraper for clearing the ground 
of weeds, potato tops. stones, etc., to prevent them from en· 
tering the separating devices and becoming mixed with the 
potatoes; above the share thcre is 11 paddle wheel driven by 
a chain from a sprocket wheel on one of the drive wheels, 
This paddle wheel p ushes the earth and potatoes backward 
to the separating hars. The separator shaker consists of a 
number of bars bent at their rear ends toward the right 
hand side of the machine. and having a downward offset to 
facilitate the discbarge of potatoes. Tile left hand side of 
the shaker is provided with a rim that prevents the potatoes 
fromlJeing discharged on thflt side, and so insures a clear 
track for t:l'!ehorses and machine on the next round. 

The shaker receives its 
motion from a zigzag cam , " 

carried by one of t h e  I drive wheels, and its mo-
tion is more rapid toward 
the discharge side of the 
machine than it is toward 
the opposite side, 'the ob-
ject being to insure a uni­
form and proper deposit 
of the pota toes after they 
are raised from the ground 
and cleaned . 

. The raising and lower­
ing of the main frame to· 
gether. with the share is 
effected by turning 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 wheel that ope­
ratf'S the paddle wheel in 
and out of gear. 

A guard consisting of a 
curved plate of iron is 
placed at the rear of the 
paddle wheel to protect 
the face of t h e  driver 
from earth t b a t  might 
otherwise be thrown in his face. This machine is simple 
in its construction, rapid in its operation, and deposits the 
pot�t()es in a clean row on the surface of the ground, so that 
they may be readily picked up and plnced in the baskets. 

•• 11 • 
THE Hudson River Power and Paper C[.mpany have com­

pleted a new dam across the Hudson Hi vel' at Mechanicsville. 
N. Y. It is 1,000 feet long, 16 feet high, 18 feet wide at base 
and 8 feet at top, with its canal it has cost $200,000. It will 
furnish 4,000 horse power. 

LABORATORY APPARATUS FOR HEATING WATER. 

The accompanying cut represents a. very useful little ap­
paratus for laboratories that are unprovided with gas, and 
in which the heating of water by alcohol would cost too 
much, It is called' the" American" kettle, and is heated 
very cheaply with fin asbestos carboll. The laws of thermics 
are applied in this apparatus very intelligently. 

The furnace consists of a double jacket, filled in with ma­
terials that are poor conductors of heat. Above tbe aper­
ture in the bottom for admitting ail' there is a small sheet 
iron fire'pan, having a double bottom pierced with alternat­
ing holes, so as to prevent the ashes from falling outside, and 
to heat the ail' of combustion better. In tllis' 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 which is 
concave, descends on the fire· pan in such a way as to allow 
the escape of none of the heat that acts within the hollow 
part. A very thin annular space suffices for tbe draught, 
With two carbQns, of 100 x 70 x 25 millimeters, three liters 
of water may be cau8ed to boil in thirty minutes at an' ex­
pense of ten centimes; and the heat may be kept up seven or 
eight hours on lowering the kettle and closing the lower reg­
ister, r. The handles, A, of the kettle are calculated to 
give just the draught necessary when, on being turned down 
(as in the cut), thq raise the apparatus on its fUl'llace.-La 
Nature. 

DUTCHER'S POTATO DIGGER. 

GLASS SHINGLEs.-Tbe Brick, Tile, and Metal Review re­
ports a new use of glass for shingles. It is claimed,tbat glass 
roofing is at once better, more durable and cheaper than slate. 
The glass is usually opaque, but may be translucent 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 shingles 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. 
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New ,J"ournal Bearing. 

1 recent improvement in linings for journal boxes, for 
car axles, and other purposes, of which Mr. Ferdinand E. 
Canda, of 52 William street, N ew York, is the author, con­
'sists in taking advantage of the well· known unguen-tous or 
anti-friction qualities of mercury. He makes an amalgam of 
tin in which any of the well-known metals or alloys used 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 tben allowed 
to hardeu; the journal box is tben readyforuse. Plumbago 
or other suitable au ti-friction substances may also be intro­
duced into the amalgam if desired. It has been found by 
experiment that this Dew journal box metal has superior 
qualities as an anti-friction substance, and it promises to 
form an economical, durable, and most useful material for 
railway axles, and bearings of every description. 

.. ·e ... 
Meteors. 

In a letter to a frien d in Boston, an officer of the United 
States steamer Alaska gives an account of a meteor which 
was seen from the ship on the evening of December 12, 1 �82, 
a few minutes after sunset in latitude 38' 21', longitude 134' 
7'. All at once a loud, rushing noise was heard, like that 
of a large rocket descending from the heavens wilh im­
mense force and velocity. II proved to be a meteor, and 
when within ten degrees of the horizon, it exploded with 
much noise and flame, the fragments streaming down into 
the ocean like great sparks and sprays of fire. The most 
wonderful part of the phenomenon then ff)lIowed, -for at the 
point in the heavens where the meteor burst there appeared 
a figure shaped I ike an immense distaff. all aglow with a 
bluish lig-i1t of intense brilliancy. It kept tbat fOl'.,m for per­
haps two minutes, when it began tv lengthen upward, and 
growing wavy and zigzag in outline, diminished in breadth 
until it became a fine, faint spiral line, at its upper end dis· 
solving into gathering clouds. It remained for about ten 
minutes, when it began to fade, and finally disappeared. 

Tbe captain of the Bark Gemsbok, arrived at this ]tort 
from Auckland, December 27, reported that on October 9, 
durillg a southwest gale and thick snow squall. a ball of fire 
pas Red acros� the. 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 loud report, sparks flying from it like rockets. 
There was no Iigbtning 01' thunder at the time. 

A large and brilliant meteor was Seen at Concord, N. H., 
on the afternoon of December 20, between fOllr and five 
o'clock. It passed across the northern sky from wtJst to 
east, and was as plainly visible as meteors usually are after 
dark. 

IlDprovelDents in Letter Copying. 

The process utilizes the well·known �Iue plate, consisting' 
of glue, water, and glycerine, bnt witb rather more glue 
than in the hektograph . For writing, a strong alum solu­

tion is uoed, colored slight· 
Iy with an aniline colOr to 
render it visible. Tbe glue 
plate is moistened with a 
sponge, and after a few 
minutes the written paper 
to be copied is laid down 
upon it; in taking it off 
lifter a minute or two, the 
characters are sepn to be 
etched or engraved in the 
glue. By meflns of a caou t­
cbouc roller a little prin­
ter's ink is spread over the 
plate. ImpressifHls may 
then be taken off on slight­
ly damp paper, The ink 
roller requires to be pa�sed 
over previous to each im­
pression being taken. 
Herm O .  Lehn, of Cbar· 
lotten burg, bas also re· 
cently paten t�d an im­
proved copying apparatus, 
in wbich a specially pre­
pared moist.ened paper is 
stretched in a frame, the 
original writing is place.:! 
upon it, and left for one to 
two minutes; after remov_ 
ing it again, the negative 
or prepared papel' is spread 
ovcr with ink. and the 
copies are taken. The 
following process is pa_ 
tented by Komaromy in 
Buda-Pestll: The follow_ 

ing mixture is painted over paper' impervious to water-l 
part gelatine, 5 glycerine, 0'2 Chinese gelatine, and 1 waleI'. 
Tbe manuscript is written with the following solution-100 
parts water, 10 chrome alum, 5H,SO., 10 gum arabic, and 
then laid on the first paper. An aniline "color solution i" 
now poured over it, and the excess removed with silk paper. 
Those parts which have been touched by the prepared ink be­
come hard and incapable of taking up the aniline colorsolu­
tion, and the remainder hecomes deeply colored. By plac­
ing clean paper over it, negative imprellSiQua are obtained. 
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