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TOXICOLOGICAL NOTES. a half years, began quickly to vomit, and continued to do so 
An Italian journal, according to tbe Lancet, records a case till ber deatb, seven bours later, witb symptoms of acute 

in wbicb, to a cbild two years of age, tbe administrlltion of a gastritis and great somnolence. Tbe otbers recovered. In a 
grain and a balf of santonine was followed by convulsions, case recently recorded five grain doses of chlorate, continued 
beginning in the face and extending over the wbole body, for a considerable time, caused almost constant gastritis. 
with dIlatation of the pupils, binderance to respiration, and A curious case of toblleco poisoning is recorded in France. 
urine colored by tbe drug. The most efficacious tberapeutic A woman, by tbe advice of a midwife, gave to a cbild aged 
measure was found to be artificial respiration wbenever eighteen montbs, suffering from oxyurides, an injection con
paralytic aspbyxia threatened. The convulsions continued sisting of a dccoction of two cigars. Some minutes after
for three days, graclually lessening. It is difficult to believe ward the child began to vomit, and became convulsed. Half 
that the dose of santonine was not, by error, larger than was an hour later it was in a state of coma, interrupted now and 
intended. The case, however, is instructive in respect to th c then by c9D\'Ulsive movemcnts. The pulse was frequent and 
therapeutics of santonine poisoning, since further expcri- , feeblc, the· cxtremities cold, respiration irregular, and the 
ments on animals, suggested by it, showed that the most po- pupils contractcd. The symptoms lessened after injections 
tcnt means of combating the effccts was hy artificial respi- of warm watcr, warm baths, and ammonia, and next day tbe 
ration, that the convulsive attacks were best treated by in- child was prctty wcll. Tbe two cigars contained about two 
balation of etber, and the elimination of the poison furthered and a half drachma of tobacco. 
by purgative and abundant drinks. Tbe Pharmaceutical JOl/rual records a case in which a pop-

Instances of poisoning by cblorate of potash are
'
very rare, ular" soothing sirup " caused the death of an infant . The 

In one case on record, Reven drachms were taken at once by child, five months old, was supposed to be teething, and its 
mistakc, and caused th� deatb of an adult. Another instance mother purcbased a bottle of "Mrs. Winslow's soothing 
has just bcen recorded in Germany. Some of this substance sirup," administering ten drops of tbe nostrum about twice 
wa� bcing given daily to some cbildren of a physician as a a day for about three days. On tbe night of tbe third day it 
prophylactic against diphtheria, thcn epidemic. One day died very suddenly from tbe effects of tho medicine. Tbe 
the children, three in number, obtained the &tock of cblorate coroner said that the effects of .. Mrs. Winslow's soothing 
and commenced playing' .. doctor," and took altogether be- sirup" were those of a narcotic , and tbat the Ph�!ttical 
tween three and four drachms. The youngest, aged two and JOIll'lwl of 18i2 stated that two doses had caused the death of 

[.:J.�O pel' ADDnm. lPOST.t.OB l'BIIPAID.] 

a child fifteen months old, wltb the usual symptoms of nar
cotic poison. Analysis of tbis sirup sbowed that one ounco 
of it contained nearly one grain of morpbinc with other 
opium alkaloids. •• It is not surprising, " be adds, .. that it 
should prove fatal to infants in small doscs." However, it 
is safe to say that tbis case will prove no warning; and that 
mothers will go on just tbe same, stupefying their infants 
with Godfrey's cordial and" patent medicincs," like tbe one 
above noted; and the practice will cease, perhaps, on the 
same day in the dim future in wbich the housckecper and the 
average servant girllcam that benzine and kerosene are not 
proper SUbstitutes for paper and wood in kindliJlg the kitchen 
fire. 

•.•. e 
THE DOmES 01' THE YACHT IS&. 

We illustrate herewith tbe engines of the yat.ch Isa, the 
property of Mr, H. Andrews, of Newcastle-on·Tyne, and 
belonging to the Royal Tbames Yacht ClUb. Tbe engines 
and boiler were built 'by Messrs. Douglas & Grant, engi
neers, Kirkcaldy, to tbe specification of Mr. alex. Taylor, 
Newcastle. 

Tbe lsa is a well modeled twin screw yacht, with clipper 
bow and elliptic stern, 118 feet 8 inches length of keel, 18 
feet 9 inches extreme breadth, 10 feet 5 inches depth mould· 
ed, and 10 feet depth of hold; lIusb decked, and rigged as 
a two-masted yacht, her yacbt tonnage being 248 tons. 

The engines are three cylinder compound, the cylinders 

THE TlmEJ-CYLtNDD OOJlP0111rn I.GInS OJ' TO YAOHT lSA. 
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Itit.tifit �.trita •. [APRIL 
being 10 inches, 115 inches, and 28 inches in diameter rE'spec.! � .  t+f+ � · If" tt' u TJIB WOBl.D'B J'AIB OJ' 1818 AT NEW YOU, 

tively, all of 2 feet stroke, The high pressure cylinder is �Cttn • It Ulttl,," . That the hundredth anniversary of the acknowledgment 
placed inverted over the intermediate one, the same piston rod of the Independence of the Americali colonies by the mother 
serving for both, and there being space between for packing ESTABLISHED 1840. country in 1783, will be signalized by a grand world's fair 
glands, etc. The cover of the intermediate cylinder is made in this city. may be accepted as morally certain. 
in halves, 80 that its piston can be drawn without removing XUNN &: CO" Edi�ors and Proprietors, The occasion will be one demanding especial recognition; 
the high pre88ure cylinder. The crank shaft and screw shaft and in this industrial age there is no way by which the 
are forged from Lowmoor scrap, the diameter of journals PUBLISHED WEEKLY AT great events of a nation's history may be celebrated so ap· 
being 5J4 inches. The surface condenser has 8150 square feet NO. 87 PARK ROW, NEW VOR K. propriately or so profitably as by a national or international 
of tube surface. the tubes are three quarter inch external di. exhibition of the arts and sciences. From idle pageantry 
ameter, packed with M8rshall's patent rings, The air pump . ___ O�. M��_. . ._.. A. E. BEACH. and noise and mock engagements at arms, national celebra· 
is 10�� inches in diameter by 12 inches stroke. altd is single· TERRS FOR THE SCIENTIFIC A.ftERICAN i tions have risen to the higher level of useful exhibitions of 
acting; the circulating pump is 6 inches diameter by 12 inches lOne ooP'. one ,ear Posta«e Included .. ................ . . ......... ..... 83 ')0 industrial achievemcnts, progress in the higber walks of civi· 
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=::��:J� �&t��:: which commerce offers for the closer interweaving of nations 

l&IIle proportionate rate, Po.tage prep61d, . 
ITSinlrle oopleo of an, deolred number of the SUPPLEMENT oent to one ID the arts of peace and mutual helpfulness. 

addre .. on receipt oflO cent.. ' Neither the educational nor the industrial nor the com-Remit b, po.tal order. Ac1dreu ' 
MUNN '" CO., 87 Part Row, New Yort. mercial benefits which flow from such exhibitions need be 

I The 8elentlftc American Supplement argued now. That le880n was sufficiently learned three 
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t�U=�:::: years ago, and the coming census will show tbat Philadel· 

f SU 11M NT t6 00 taa paid to bscrlbers ill I e I phia alone has reaped a sufficient harvest from the Centeno 
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Combined iare •. -The ScIBSTlnC AKERICAN and SUPPLEK1':NT nial Exhibition to more than repay the cost of it, had the 

will be oent for one ,ear. nootIIIfe tree. on receipt of - doI/an, Botb burden fallen upon that city alone. And not only Philadel. pa.ftin to one addre .. or dlll'erent-addreooe.. u deoired. 
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order,orregiotered letter. phia, but the whole country, even to the smallest hamlet or 

Seleo&lftc American Export Edltloll . farmhouse or wayside work8hop, howcver remote from the 
. The ScIENTlrlC AMERICAN Export EdItion I. a large and .plendld per- great centers of trade or manufllcture, is to-day enJ' oying a loolcaJ..\uued once • montb. Eacb number oontaln. about one bundred 

I ::t��. �.r0 �i ff:'e�::Ull p=�e:\�rr,::�: .. o�l�b���";����� real and growing prosperity. in which may be traced the in· 
:Aj('i(lRICA)'I\�It. Iplendld engravlnp and valuable Information: (2.) flutnce of that exhibition, either in creating new industries 
Comme...,...., trade. and manufacturlna announcement. of leadlntr hou.e •. 
Term. :for Export Edition. t6.oo a Ie .... , eent prepaid to any part of tbe and finding new markets, or in improving, stimulating, and 
world. SlnJrle oopleo 110 cent.. IT Jllanu facturen and othen who de.lre 
to .ecnre forelgti trade may have large. and band.omely dl.pla,ed an- widening the old. And whatever good was accomplished 
nouncemento publlsbed In thl. edition at a ver, moderate coat. , 

The ScIBSTlrlC AMY-RICAN Export EdItion baa a lartre lI'11aranteed clren. 10 1876 will be easily confirmed and surpassed by the exhihi· 
latlon In all commerclal.place. tbroughout tbe world. Addre .. M UNN "' , 

f T (;0 .,87 I' .... t Row, New York. tlOn 0 1883. he former demonstrated not merely the 
profitableness, but the possibility of a succe88ful world's 

VOL, XL" No. 16. [NEW SERIES.] Thirtu-ftfth Year, fair on this continent; and not only wiIJ our own people 
take a more lively iriterest in the next one, but millions of 

NEW YORK, SATURDAY, APRIL 19, 1879, . our American neighbors. who were but feebly represented, 
Content.. or not represented at all, at Philadelphia, will have the 

(IlIu8trated artlcle8 are marked with an asterl8k,) . strongest possible incentive to come forward in 1883. The 
Academy of Science •. New Yort 242 Induction halance.Prof.lTUtrbeo·' 244 . one took place during a period of profound industrial and 
Arcbltect'. tr\ala and tribulation. 249 Inventions. mechani ca l, recent . .  :us • I d ' h 
�:..n:'1e�e���':.��'

:::::::: 
� lnventlono. simultaneous ........ 249. COmmerCJ8 epresslOn; t e other will reap the advllntage of 

Beer drlntlnglntbe U. S .. ...... 249 �:�r�.;lI�:��;'C':I-:,��I.��.�� rJ· the rising tide of what promises to be a period of national 
�t���,���.������?�:�:::: � �1::!:1:::?:' :��:r���iJiig·::::. � prosperity such as the world has never yet seen. The project· 
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stroke, and double acting. There are two feed pumps }7/ I Coal at It. lowe.t ........ .. ....... 242 Pedometer. new. a· .... ........... 246 of its probable success. The vast lllajority of our West In· /8 Colloeum, the, drained ............ 249 Plnto's Joumer acroae Africa ... 248 d' d S A ' 
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�� Pump .• teami Dean BrOthen· ... 243 Ian an outh merlCan neigh hors were not reached by or 

78 nt f ..., Sclence.:free natltute of ......... 2(9 t d" II .... · inches in diameter by 12 inches stroke, The propeller has two . Dou�h tne er. newo ............ 246 Shawl carrier, novel· ............. Wi represen e III It at a. It>exlco WIlS meagerly represented' 
Engtneo of the ,acbt loa ........ 2S9 BUver reduction In Colorado ..... 2.'iO C t I A ' t t 11 ur' I I . f l

' 
blades and is of gun metal, polished all over; it is 8 feet 6 Ex�tl on; Indu.trlal Clncln .... 241 I;nal1 •. one th;t would not .tarve 241 en fa merIca no a a .  " It I t Ie exceptIon 0 tIe 
inches diameter and 12 feet 3 inches pitch, Steam is sup. r�El��:��t�l�j.i.;: ill �=;:��·.:r.,:ovemeiii'iti:: ��� British Islands of Jamaica and Nassau, the West Indies 
plied by one boiler 8 feet 9 inches diameter by 8 feet 6 inches Fox. Fennee or Sahara" ... ...... . 247 ���.

d:-t!My ':.�
I .�. �.�����:: i� were unrepresented. Brazil was well represented, and Chili 

I ' h f 
Frog, 1I'lna· .. . ....... ... ......... 2-I'i Toxl�lopcal noteo .. 0 0  . ..... ..... 289 slightly' all the other rising States of South Am rica . I ong, WIt two urnaces 33 inches in diameter, and 106 re· Hun.�at. new . ...... .......... . . 250 �er . toe., trlmmlntr ........... . 248 , C , so rIC I 

turn tubes of 294 inches external diameter. The shell plates 
Indu IOn balance, Edl.on·.· . . .. . 2-15 ateMl'ort., Baltimore.... .. . . 241 in raw material, so promising as markets for our manufactured 

are one inch thick with double butt straps. treble riveted ; 
I

' goods, took no part at the Centennial. In organizing the 
TABLE OF CONTENTS OF h'b' . f 1883 h b I d d the boiler was proved by hydraulic pressure to 250 lb. per ex I Il 10n 0 , no suc 0 stac es an eficiencies will be 

square inch, and with steam to 150 lb. The working press. THE fICIElIJTIJ'IC ADRICd II1JPPLBJIlDfT encountered. Our productive industries, and those of all 
ure is 120 lb. The accompanying diagrams were taken dur- No. 179. the rest of the world, now know for a certainty that repre· 
ing a run out to sea, the speed of the yacht being about 12 For the Week endlo& AprU 19, 1879. 

sentation will pay, and that a failure to be represented will 
knots.-Engineering. PrIce 10 cent •. For oale b, all new8dealers. 

be the reverse of profitable. This will make it possible to 
• • • , .. I, ENGINEERING AND MECHANlCS.-Lbcbt Drautrht Fut Rtem Wbeel secure at once a wider range and a higher grade of ex· 

The Suez Canal. Steam Yacht.: built for the uoe of the U. S . •  urveylng partie. at wort hibits. And the experience gained at Philadelphia should on tbeMI •• ls.lppl rlver. De.llI'11ed at the U. S. Engtneer�tatlon.at 
Mr. Farman, United States consul·general at Cairo, Egypt, Bock Island. 111 ., with illustration. wortlng draw!q; �e 1·36tb, secure also a more critical and judicious selection and ar· 

furnishes the Department of State with an interesting article dI=�ro�
n
glr�

I
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o
re�':.::: Montana. De.igned for rangement of materials, tbe navigation of tbe upper Mls.ouri river. 

on the Suez Canal. His facts are derived from authentic On tbe Loadlntrof Mon.ter Gun. In Modern Iron Cladl. B, CAPT. It may be said that it is too soon to repeat what was, de. 
A. M. ALBAXI. of tbc Italian Royal Na,·,. S llgure. 1. Apparatu. for sources. A few of them are selected of remarkable interest. work\ntr mon.ter gun.; %. Jltetbod of loading mon.ter gun.; S. Bar- spite its shortcomings. so admirably done at Philadelphia. 
bette turret. of the Ro,a1 Italian Iron clads, Lepanto and ltalla. A T b The entire cost of the canal was 472,921,799 francs, or �,_ T&lnableand Intere8t1ng paper. rue, ut not too soon to hold another exhibition which, 

273907 Th k fl ' 400 Heav,Or<inance. Recentprogre •• lntrUDoon.tructlonatWoolwlcb, 'th t ' h t d . 1876 • . e stoc 0 t \C company consIsts of ,000 Ell'fie St. Gothard Tunnel. 1 II 18; a .ketcb ottbree circular tunnel. 
WI ou repeatmg w a was one III , shall supplement, 

shares, at 500 francs elleh. These shares have sold as low near tbe big tunnel. Jltetb� of working; dlftlcultle.; ventilation. extend, and crown the work begun there for securing the 
as 100 francs each. At the opening of the canal they had GeIR:e���:"f.r�\!g�.;.'f�� f�c�mV�n�:b�«:'R:::!ICU��r:.;:r��'::!� con. supremacy of our country in the development of the peace· 
advanced to only 300 francs. They are now quoted at 717 ����:{

I
!�Ob����1�.:'!��ia:I���gcu::ll��:.x=::'':n'db!��� ful arts and sciences. To represent simply the progress of 

francs, and are probably worth more. The British govern. Jar .tatement of re.ult.. An Important and uoefuJ paper. the world between 1876 and 1883, excluding everything ex· 
men! paid about 568 francs. The number of shareR bought, n. I�:,0=IttR':e�:��aJ!���t':.r"."'�1��t:: b�

t
H;o'\i.:tR�l hibited at Philadelphia which cannot show an improvement 

in 1875, by Lord Beaconsfield at this price Was 176,602, This mine. are worked. Cbaracter of the .alt. Geology o�be oalt form... upon what was shown there, will suffice to make the coming . matlon, 1 engravlna, gl vlllll a view cf one of the Irrcut cbamben of tbe great purchase, aside from its political and commercial mine. exhibition as wide in scope, as rich in material, and even 
advantages, thus affords a clear profit of 2lS,OOO,OOO francs o

l
p
���g: t!���!�rlaI:forc""bon .nd suVer prlnt.,wltb metbod more valuable and instructive as an exhibition than the Cen· 

at present prices. The balance of the stock is held by a 1n?:,�:�..f.,�t�J���':.�f.T!gge:�b�:�:: ��ud.."':f1:b!
I':,c;;;,¥t;,�� tennial Exhibition was. And the success of American ex· 

I b f I . F Th maoufacture, by the preparation on a lal1[e .cale of uoeful oompound. h'b't h d ' P ' '11 arge num er 0 persons, most y 10 ranee. e revenues hltberto tnown only aa cbemlcal rarltles:2 ftpre8. A valuable poper. I I ors, t ere an slDce, at ans, WI compel our foreign 
of the canal have increased from 5,000,000 francs in 1870 to c�'fa,:-�:f�:c':-t���do�\'t': �\��IC::,:;:'�I���!¥;�':�i rivals to send the best they have. 
over 30,000,000 francs in 1877. The expenses, including p

��t!,c:'!��:-Mlcro.tructure of 8plegelel.eu. FromA. MARTEX8, We may be sure that :vhatever New York undertakes will 
interest, sinking fund, and lands, have been a little over 17,. report. with 12 figure.. not be second rate in magnitude nor deficient in thorough· 
000 000 f Wh 'l th t d'l· , m. PHYSICS.-callletet'. Apparatu. for Determlnlntr the Volume of f t' TI d h t f h I , rancs pelOyear. l e e  revenues s ea I y Increase, Gues under Hlgb Pre.8ure. B,r G. TI88ANDIER. Tbe a�ntu. 1 ness 0 execu Ion. Ie a88ure c arac er 0 t e gent emen 
the expenses are. decreasing or stationary. Deducting the ��th�f'i����e:� ¥!�lIt�r��p:.�=r;t. a�YI,!�::'�ubl:re� engaged upon the new pt:oject gives good reason to antici· 
amount paid for interest and the sinking fund, the actual :::!�e;l� ��g:;�'::e�d.or,!·.J'o����8�w�� atmo.pbereo, and experl' l pate a successful exhibition. It certainly will not fail 
expenses are about 5,000,000 francs annually. The cost of New Pyrometen. Two new German

.

lDlltrumente, 4 figure.. through any lack of broad views, practical ability, or ad· 
cleaning the canal and its acce880ries is only about 2,000,000 IV·l.!c����I;�iph��GI:'T8 JU':AR�S��:-t��.DnPlex S,otem of ministrative capacity, 
francs per annum. The small comparative cost of main. New Sounder. de.lgu:i by Tbelber '" Bona. LOndon. Eng. 1 fltrure. .. I • , .. Spontaneous Combu.tlon. Bing'. experiment. Ibowlllll .pontaneou. 
taining the canal arises from the fact that there .are. no locks oombultlon wltb petroleum and varloue otber subotance.. THE WOBCEBTD J'REE mBTITUTE OJ' IlO)UBTBIAL 
or lateral embankments to be broken. Except the ordinary v. �re.��!;. �ir�:d�·;;tFragra':.\ :;'�c\'rou'?:.!t� :lr�::J:3� SCIENCE, 
cleaning, there is little to be done. Vessels drawing twenty· :g�. ���!�::.,etn���� ..r��,\':it!::,�\��'.:ru�f The Free Institute of Industrial Science at Worcester 
five 

,
feet of water or I,e�s pa� through the ca�al: The £laving PT�lcro800Dlc Stud, of Wbeat. B, Mn. Lou RUD STOWELL (oon. Mass" has now been in operation just ten years. It h� 

of dIstance to the BritIsh shIp!! going to Ind18 IS nearly 15 000 tlnued from SUPPLEMENT No. IMJ). 5 �: 1. Eplderml.. 2. Haln I graduated eight classes' and the list of the resl'dences and " . '  found at the end of a wbeat ternel. S. Third fruit ooat of wbent. 4. I ' 
mIles, Two thIrds of all the vessels pasSlDg through the ,. CauaI. on Inner .urface of tbe tOfellolnlr. 5. Spiral Ve.eel •. An able I' occupations of its graduates shows them to be almost with-

I th E I' h ft and excellent poper. ' 
cana �rry e 

,
ng IS ag, VI. MEDJrnm, HYGIENE. ETC.-The Treatment of Ornnlc Heart DIs- out exception, engaged in honorable and lucrative occupa· 

MonSIeur FerdlOand Lesseps, who has been at the head of roe· Clinical lecture delivered at the Hoop\tal of tile Unlvenlt, of tions, Very naturally the great mal' ority of them are con-
t6 t . . , b gi '  , enn.,lvanla. b, Dr. WM. PBPPF.R. � organ\c beartdlseueu 

e en erprlse slDce Its e nDlng 10 1854, expreSBes the • orate_lo dIoeaoe, requlrlna ca.reluJ, lhoUllhtfll), but tdmple treat- nected with important prod·uctive industries. The directors 
. , th t th P I ment. . 

oplOlon a e anama cana must be constructed without S�lOn for Prevent,lng the Spread o:f Scarlet Fever. A Clrcnlar believe that by combining practical work with theoretical 
I k t be __ 4 I '  from the �bu.ett. State Board of Health. Give. a fuJI and .pe-
OC S 0 SUt:C""t:I1U or remuneratIve. c\fIoaooount of tbe propagation of this dllleUe. and tbe mean. that study the student's entrance upon professi�l life is an ex-.bould be employed to cure tbe .Ict and prevent oont8lllon. ' 

.. I. , .. The Death Rate In Europe. Tabular .tatement. pansion of his school life, and not an abrupt transition to a 
KATHBWB' BOILER ATTAClID.T. VII. ARClLEOLOGY.-�oratIOD8 ln Tenneuee (oontlnued from SUP- new mode of life and tile results seem to justify the be· 

In our last iBBue we gave au illustration and description , �::�"l�7�i�t,ri. !'tC�w:.::�tg�J.�be 
P
ea

bod, Mu- lief, 
' 

of this simple apparatus. The address of Mr. F. C. Mathew�' l TID. ASTRONO:\lY.-Relation of Meteorites to Comete. From • lecture Practice, in this school, is subJ'ccted to three conditions : . ... I " , delivered In tbe Mechanic'. Coune at the Sbeflleld ScIentific Scbool of given at tue c ose of the artlcle, IS lDcorrect, It should be Yale Colletre. b, Prof. H. A. NJl:WTOl<. A otud, of .ome notable Am. �r- First, that it shall be a ne cessary part of each week's work� 
337 and 339 Canal street New York �F �o;,t�!!:. !ll.b . thODle _. :fer holdlag tbat- meteoric atonel and , .  ....00 ..... D ...... .... er , In *e, &lid. were onoe piece. of cumete. secondly, that it shall be judiciously distributed ; and thirdly, 
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J tit.tilit �mtritll. 
that the students shall not expect or receive any immediate I will give Baltimore, it is believed, in addition to its present 
pecuniary return for it. I supply, 150,000,000 gallons of water per day, with a head of 

At the !piddle of the "first year every student (except the 1 170 feet above mean tide. 

war, and considerably greater than it was in the flush times 
of 1873. For this the farml'rs are chie6y indebted to the de· 
velopment and perfection of the manufacturing industries of 
the country--especially the West: a development tracellble 
mainly to the patent system, since the manufactures of the 
West are almost exclusively based on recently patented in· 
ventions. Yet in spite of evidence like this, demagogues in 
Congresa and elsewhere have the effrontery to declare that 
the patent system should be emasculated (and the progress of 
manufacturing interests arrested) for the benefit of the farm· 
ers who are oppresaed and devoured by II patent monopo
liesl" 

mechanical section) chooses some department under the ad- Those of our readers who would like to see fuller details 
vice of the instructors, and, until his graduation, devotes ten of this great work may consult No. 19, vol. 36, of the BeIEN

hours a week and the month of July, to practice in that de- TIlI'IC AMElUcAN, and No. 135 of the SUPPLEMENT, where a 
partment-that is, for two and a half years. Students who sketch of the old Baltimore water works is given, together 
select chemistry, work in the laboratory; the civil engineers, with a full description of the works now underway, together 
at field work or problems in construction; those who select with a profile of the seven mile tunnel. 
drawing, in the drawing room: and physics, in the physical .. • ••• 
laboratory. The mechanical section practice in the work- All ELUlPLB FOB YOnG IlIVE1fTOB8. 
shop from the beginning of the apprentice half year, and 
their practice extends over the whole course of three and a 
half years. 

We should be glad to see a similar institution in' every 
American town. 

••••• 

.. ... .. The remark of the English builder, :Mr. Frederick Smith 
(BeIENTIlI'IC AMElUCAN, March 29, page 202), that every
thing about the American thumb latch II proves that brains 
were used when it was designed and made," calls out from A correspondent suggests the following method for aecnr-

an old friend of the inventor the following account of the cir- ing a portion of the sugar lost in the usual treatment of sugar 
CUID8tances under which the invention was made. Our cor- cane. Whether the process would prove eeonomical on a 

TJD: BALTIXOBE WATER WOBD. 
. 

respondent gives the story in the words of the inventor,:Mr. large scale is by no means certain. It might pay, however, 
We have given in previous numbers details of the Baltimore t gi it trial Blake. After telling how his previous business-the manu. 0 ve a . 

water works and the great seven mile tunnel now being bored II C . te th b It 1 th ill (b Ii i facture of tooth brushes-had proved unprofitable, Mr. ommlDU e agasse as eaves e m y s c ng, 
through solid rock to increase the supply of water, but for Blake said: cutting, or tearing), and drop the mass immediately into milk 
the benefit of such of our readers who have not seen the arti- f Ii I h . h f II I found it was necessary to invent something. Going to 0 me; eac out WIt steam 0 about two atmospheres. 
cles referred to we will state that the city of Baltimore, hav· D th I t' f te f l' I h bo '  'd the city of New Haven I went into a hardware store and ecompose e so u Ion 0 sucra 0 Imew t car nlc acl 
ing found its water supply insufficient, is now engaged in con· I t ttl d d t t tc 'U f asked the salesman to show. me the worst mlUie article of gen. gas, e se e, an ecan ,  evapora e, e • JUy reason or 
structing an immense addition to their water works, consist· b' . th ( ). . . ·th 'lk f Ii . based 'eral usc . . He at once handed me a Norfolk latch. I bought nnglDg e cane JUlce lD contact WI ml 0 me IS 
ing of a storage lake to be known as Loch Raven, about 5 th f that I't I h If f I' it, too"k it !home, and in a short time made the present latch. on e act even as I t e 88 one a per cent 0 Ime pre· 
miles long, and from 500 to 1,000 feet wide, with an average ts th . f in ' " In the first year I sold 30,000 dozen." ven e conversIon 0 cane sugar to lDvert sugar, etc. 
depth of 20 feet; an immense dam at the lower end of this The Blake latch was patented about 1830. Our correspon. .. • • I • 
reservoir, to raise the water to a proper level; a tunnel 7 
miles long, to carry the water to a receiving reservoir, to b.e dent says that the last Norfolk latches he "saw were being ART AS All AID TO DmUBTBY. 

known as Lake Montebello; a drainage tunnel, 9 feet in di. worked up in a roIling mill at Philadelphia in 1846. Our A mechanic working in the blacksmiths' shop of the 

ameter and 2,870 feet long, to divert from the reservoir the correspondent adds: Phmnix Iron Company, at Phmnixville, Pa., visited the Penn· 

impure water of Tiffany's run and the surface drainage; and 
II That in 1879, nearly 50 years after the American latch sylvania Museum and School of Industrial Arts in Memorial 

Clifton tunnel, 12 feet in diameter and 2,97li feet long, to was patented, it should be considered a wonder by the intel· Hall, and took a fancy to the quaint and beautiful work in 

connect Lake Montebello .with a series of six lines of 4O-inch ligent Englishman, is perfectly marvelous. That the Blake wrought iron there exhibited-vines, flowers, tendrils, and 

cast iron pipes, whlCh carry the water to the city limits to latch has never been improved by the active American, proves leaves, wrought by hand on the anvil by the skilled smith!! of 
connect with the city mains. that:Mr. Smith is correct when he says brains were used in foreign lands. He not only admired them, but saw in that 

To the politeness of Mr. R. K. Martin, the Chief Engineer its design and construction. Having been 33 years in the sort of work the opening of a profitable industry. So at night, 

of the Watflr Department in charge of the work, we are in. retail hardware trade, I know whereof I speak, and that Mr. in his own house, at a forge improvised for the occasion, he 

debted for further particulars of the progress of the work up Smith has not overdrawn the picture, nor has he told one and his brother worked out designs in forged iron-oak leaves, 

to March 1. half the truth. If he would take up the padlock branch, the acorns, and the like. Having flnished his work, he took 
matter would be even more astonishing." specimens to the trustees of the museum, told what he could 

LOCH RAVEN. 

The work done on this division since our last account con· 
slsts principally in consfructing bridgl's to span the ten 
streams emptying into the lake and crossing the road sur· 
rounding it, and in excavating the margins of the lake to 
give it the necessary depth. Of the bridges, four have been 
built during the past year of white marble in the most sub· 
stantial manner, which are quite ornamental in appearance, 
and another onl' was commenced in November. The greater 
portion of the excavations of the margins are now completed, 
but little remaining to be done in order to have the lake ready 
to receive the water backed up by the dam when finished. 

THE DAM 

consists of a mass of masonry 34 feet high at its deepest part, 
nearly 500 feet long, and 65 feet thick at its base, backed by 
165 feet of puddle clay, gravel, and riprapping. This work 
was divided in two parts; the bed of the stream baving been 
diverted to one side, the eastern half of the dam was then be· 
gun and is now finished. The course of the stream has again 
been diverted, this time through a gap in the masonry of the 
dam, by means of a coffer dam, and the former bed is now 
being excavated for the foundations of the western portion 
of the dam and the gate house at the entrance to 

THE TUNNEL. 

This Immense work, the longest tunnel on the continent, 
has made great progress during the past year, several of the 
headings having met, and there remained on the 1st of March 
only 3,321 feet (or about one eleventh of the entire length) to 
be driven, when the tunnel will be pierced from end to end, 
which it is believed will be done by next autumn. In six di· 
visions out of the sixteen into which the tunnel is divided by 
the shafts, the headings have met, and there are several 
others where they soon will meet. The greatest difficulty 
appears to be between shafts 1 and 2, where the tunnel runs 
through limestone rock, through the fissures of which the 
water from a stream called Mine Run enters the tunnel in 
large quantities, and has driven the workmen out of the tun· 
nel several times. There remained on March 1st, 1,290 feet 
of this portion of the tunnel to be driven, which is about 
three times as much as in the most backward of the remain· 
ing divisions. The total expenditure on the tunnel to March 
1 has been ,1,141,624.50. The next section of the work is 

LAKE MONTEBELLO, 

on which good progress hM been made. The filling in of 
the bottom of the lake has been completed, and the embank· 
ments at the eastern and western ends of the lake are advanc· 
ing toward eompletion. The gate house is finished to within 
a few feet of the top of the embankment or road surrounding 
the lake. 

THE CLIlI'TON TUNNEL 
was completed and arched up during the past year. This 
tunnel, being driven through soft material of the very worst 
kind for tunneling, gave the engineers and contractor con. 
siderable trouble, and much praise is due them for the suc· 
ceasful manner in which the work was prosecuted to its :final 
com pletion. This tunnel for its whole length had to be lined 
witla brickwork, but the main tunnel was mostly through 
solid rock, requiring arehing only in places. 

From this it will be seen that the new water works are be. 
Ing pushed rapidly toward completion. When finished they 

Our young readers will readily understand why we have do, and borrowed models for the continuance of his work. 
called this an example for young inventors. To use a com· There is already a considerable demand for such oruamental 
mon phrase, Mr. Blake wanted to make some money. Yan. iron work in the decoration of buildings, and it is safe to 
kee-like, he decided that the surest course open to him was predict for the new industry and its originators a successful 
to invent something. Even more Yankee·like, he went to and profitable development. 
work in the shrewdest possible way to find out where inven· - •••• 
tion was needed. Given something of general utility badly A. Valaahle lUneraJ aa4 Dle'allurcleal (lolleetloa. 
made, his problem was comparatively simple. He used his The American Institute of Mining Engineers lately pre-
brains, and produced something that everybody needed-for sented to the Pennsylvania Museum and School of Industrial 
thumb latches were in every house in those days; and he did Art the large collection of metals and minerals obtained from 
his work so well that he need have no fear of rivals. foreign nations and from numerous States in this country 

But this is not the only lesson that may be drawn from this at the Centennial Exhibition. Some idea of the worth 
simple invention. Our article might as appropriately be of the collection may be gathered from the statement of 
headed .. An Example for Statesmen." The Blake thumb I William W. Justice, the managing director, who says that 
latch is a type of countless Yankee notions, which in the ago it" could not be duplicated to-day for '100,000, and is of in· 
gregate have swelled enormously the conveniences of Ameri· estimable value to the mining and manufacturing interests 
can households and the materials of American industry. of Pennsylvania." 
Their inventors, like Mr. Blake, believed it would pay to in· In this collection not only Pennsylvania and other States 
vent something. However small in itself, any invention they are represented, but also Germany, Sweden, Russia, Spain, 
might make could be patented and protected as property. Austria, Portugal, Italy, Belgium, England, Victoria, South 
The fee was small, and the protection fairly good. The hum· Australia, Tasmania, Queensland, Canada, Nova Scotia, 
blest and poorest was encouraged to invent; and we see the New Zealand, Brazil, and Mexico. Those who studied these 
results everywhere. Under a patent law like England's, we admirable collections in 1876 will appreciate their importsnce 
should still be using the Norfolk latch in its pristine clumsy to the students of the institution which has become their 
ugliness. possessor. 

With heavy patent fees and the systematic discouragement 
of small inventions-amendments(!) which short-sighted poli· 
ticians would like to impose upon our patent system-not 
only the thumb latch order of invention, but much that ranks 
above it, would be wiped out. Not even the Senator from 
Minnesota or the attorney of the Western Railway Associa· 
tion would dare assert that such a result would prove ad· 
vantageous to the country, however hard they may covertly 
work for its realization. 

••••• 

GOOD TDIE8 FOB ADBIOAB' J'AB.VD.8 
A citizen of Carrollton, Mo., sends to the JlfJ6ni"g Pole 

the following comparison of the prices of staple articles in 
that part of the country, as they are now, as they were before 
the war, and again at the height of II flush" times: 

WHAT WESTERN F AlUrIERS SELL. 

1880. 
Com. per bbl... .  • • • • •••• • ••••••• • • • •  ,1.00 Wheat. per bush.. .. •• • • • •• •• • . •• ••• 711 
Beef. per cwt . • • • • • • • •• . • •••• • • •• • • • • • •  1.00 
Pork. per cwt . • • . • • • • • ••••••• • • •• • • • ••• 1.50 
Wool, per Ih. • • •  •• • •  • ••• • ••• • • •. • • • . •• . 80 Butter. per lb... •••• •••. • • • • •••• • • • •• :10 
Eggs. per doz. . • •. . ... . • . •• • • • • • • .  .•• II Bean@\ pp.r bush • • • • • • • • • • • • • • • • .•••• • • •  :1.00 Dry hIdes. per lb . . . .... . ... . ..... ,.... :10 Green hidetl, per lb.... ••• ....... . ..... 4 

S7.811 
WHAT FARMERS BUY, 

l8'18. 
,1.50 

1.15 
4.50 
8.211 

4\1 
90 
90 

:1.711 
18 'I 

,:18.118 

Plows, each . ... ....... .... ..... .. . 110.00 118.00 Wagons, each .••••••• • •• • • • • • • • • • • 90.00 90.00 
Spades, each......... ... ........ .. . 1.111 1.50 
Axes, each . •.•• • • • • • • • ••••• •••• . val 1.40 
Salt, per bbJ. • • . • • •  •••• • ••• • • • • ••.• 8.00 11.711 CoJree, per Ib . . . ..... ........ , • • •  • •• 90 80 
Sugar. per Ib... ... .. . ....... . .. . .. . :It 14 BoOts, per pair, .. . • ••••• ••••••• • •• 4.00 11.50 �aJlCo, per yard.... •••• ••••• ••• ... :It 10 

eana, per yard. ••• • • • . • • •• ...... .. . 711 711 

l87II. 
11.25 811 

11.50 
8.00 

2B 
:10 8 L05 
:10 II� 

,10.llO% 

,9.00 
60.00 

1.00 
:1.00 
:1.711 

90 
10 

8.110 J,'" 
Ino.e9 tl:lll.44 rrr.� 

From these 6gures It appears that the purchasing power of 
farm products is now nearly double what It W&l' before tile 

.. ... .. 
The (lIDeIDDati ID.a •• rlai Bxpo ... loa. 

Cincinnati is making great preparations for an exhibition 
of the industrial and fine arts next fall. Two large wings 
are to be added to the Springer Music Hall for the purpose 
of the exhibition, making the building four hundred feet 
square. The grounds for the extra buildings have been 
donated by the city, and already about ,1,000,000 have been 
contributed to insure the success of the enterprise. The 
loans already secured for the fine art department promi84t to 
make the exhibition equal, if not superior, to anything" of 
the sort thus far held in this country. 

.. I ••• 
A SDan , ... Woul4 DO' S'.rve. 

An Egyptian deser� snail was received at the British Mu· 
seum on March 25, 1846. The animal was not known to be 
alive, as it had withdrawn into its shell, and the specimen was 
accordingly gummed, mouth downward, on to a tablet, duly 
labeled and dated, and left to its fate. Instead of starving, 
this contented gasteropod simply went to sleep in a quiet. 
way, and never woke up again for four years. The tablet 
was then placed in tepid water and the shell loosened, when 
the donnant snail suddenly resuscitated himself, began 
walking about the basin, and finally sat for his portrait, 
which maybe seen of life·size in Mr. Woodward's" Manual 
of the Mollusca." Now, during those four years the snail 
had never eaten a mouthful of any food, yet he was quite as 
well and flourishing at the end of the period as he had been 
at its beginning. 

.. .... 

A. LODe LIYe4 BrewelT. 

One of the oldest breweries In the world Is that of Dobrau. 
near Pilsen, in Austria. It was founded in 1378, when i& 
bad granted to it a prescriptive right to brew "old" and 
"white" bel'rs. The five hundredth anniversary of the (l8o 
tablishment of this brewery was lately celebrated. 

© 1879 SCIENTIFIC AMERICAN, INC.



Ititntifi t �mtri,an. 
ow YOU ACADEKY 01' SOUlfCES. Qt:orrtSpou4tntt. His armature is of soft iron. He places it across the poles 

A meeting of the New York Academy of Sciences was held of the stationary magnet, and much nearer this than the 
Monday, March 24th, at the Stevens Institute of Technology, Gar7'_ Nan Experlmenl. rocking magnet. The armature is magnetized inductively 
Hoboken. 

1b the Editor of the Scientific Ameraean : by the stationary magnet, and, of course, its polarity is oppo 
A NEW OZONE GENERATOR. i In an article on page 208 of the ScIENTIFIC AMERICAN, of site that of the magnet that influences it. And as his t wo 

Prof. Albert R. Leeds exhibited his new form of ozone April 5th, the writer claims that the explanation of the nail permanent magnets had their oPPoRite poles exposed to each 
generator, by the aid of which he has been enabled to over· I experiment w,ven in my letter, published March 22d, is es- other, it now follows that the rocking magnet is exposed to 
come the difficulty hitberto experienced by investigators of sentially the same as that contained on page 144, issue of the influence of the armature, whose polarity is l ike i ts own. 
preparing ozone in sufficiently large quantities for experl- March 8th, namely, that the nail falls to the ground by reason Hence the action is repulsive instead of attractive. 
mental purposes. Formerly sticks of phosphorus were placed of the superior force of gravitation while leaving the sheet Therefore, if he could get power enough to move his arma· 

in contact with moist air in large glass balloons or carboys ; iron for the magnet. I am, bow ever, unable to discover in ture up and down, his machine would be a perpetual mot ion 
and so great was the uncertainty of the process that some· what respect these explanations are similar. undoubtedly. Bllt to do this he must cut the magnetic 
times after the lapse of several hours the operator had 

I 
In the article on page 144, March 8th, no mention is made lines of force of his stationary magnet, and the power re

scnrcely enough ozonc to show its properties. of change of polarity or demagnetization of the nail upon
' 
quired to do this is exactly proportional to the strength of 

In the new ozonator the phosphorus used is flrst melted un· approaching tbe magnet ;  but, instead thereof, the explana- those ·lines of that magnet, and therefore he never can pro· 
?er water in a watch glas�, and when cool it is placed with 

I 
tion implies clearly that the nail is simply drawn away from du?e any resul�, ex�ept .to impoverish himself and those capi

Its convex surface upward on a perforated lead tray provided the sheet iron, but before reaching the magnet the stronger tahsts who beheve In hIm. 
with slots, so that it may be easily introduced in a bell jar I force of gravitation brings it to the ground. Had Gary shown less contempt for scient ific men, some 
and brought to rest upon short glass rods attached to the jar The actual fact Is that the nail does not leave tbe sheet iron, one of them might have told him that with a pocket com· 
a little above tbe rim. A bell glass thus furnished with five " because, by reason of its approach to the attracting pole, it pass he could have demonstrated the fallacy of his " neutral 
or six phosphorus cakes is then plunged into a glass jar con. tends to fly to it," but because it becomes demagnetized, or line " in three minutes, and saved himself and others a world 
taining a solution of 25 grammes bichromate of potash in 12/i0 so nearly so as to allow gravitation to control it. Further- of expense and trouble. C. II. HASKINS. 

I • . . . .. 
c.c. water acidulated with 150 c. c. sulphuric acid, so that the . more, at the point of demagnetization at which the nail drops The Circle Squared. 
convex surface of the phosphorus, kept clean by the energetic I (if properly arranged to show the experiment), there is no To the Editor of tIM! &ientifil� A merirfln : 
action of the solution, remains exposed and ozonizes the air . tendency to fiy to the magnet, and the magnet has no attrac- Given any circle, A B C D, to find a square that shall be in 
in t he jar. It is advantageous to use the phosphorus in this Uqn for it. 

. 

form, because of the rapid consumption of sticks and the Figs: 1, 2, and 3 will serve to show the three positlons of 
area equal to it. Let the horizontal l ine, A F, be tangent 
to the circle at A. Revolve the circle on its circumference 

consequent danger of inflammation. the nail to illustrnte t IllS theory. t·l th . t A t  h h 1 ·  . F Th ·11 . .  . . . .  . un 1 e polO , ouc es t e me ao-aIn at . en WI 
A serIes of careful experiments  has revealed the fact that In FIg. 1 we assume that the naIl derives Its polarIty A F b ti 1 t th . f f h . 1 

the temperature is a potent factor in the generation of ozone. I principally from the arma- i B. t A
C e
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B I 0 C . . . . . . , Isec \D . raw e perpen ICU ar = t Ie ral illS 
e ow 6 . no ozone IS gIven off ; as the temperature rIses ture ; ItS north pole bemg : 1 th d· t A C d I I I G F' 

th I t· f · 24 d f . S V I d· or % e lame cr. , an comp ete t IC rectang e 
e evo u Ion 0 gas 10creases up to ., an rom that pomt ' at t Ie great est Istance I H I I . h ·11 b tl I I f h . I . . ·dl d· . .  h I f · P 1# f h h I f ' , w I IC WI e exac y equa to t Ie area 0 t e eIre e = 

on It agam rapl y ImlDlS es. n consequence 0 thIS, rof. 

S 

rom t e nort po C 0 the lL th · f . 1 /  b d 
L d fi d . . . . . 2 e circum erence X '2 t e Huneter. 

ee s n s It advantageous to place the Jar 10 a copper magnet, and Its south pole I / / 

water bath, and to provide it with a thp.rmometer, so that the I Af I1I1I1 II1 1 S I incl in ing slightly toward I � ---
apparatus may be maintained a t  the maximum temperature. . _.... .. . the north pole of the mag- , 

B
C D  :' /'/d;J--.ir ' . " " P 

When two jars are used in conjunction, the amount of ozone Jilirr. 1. net. Fig. 2 represents the · ! obtained is 25 per cent greater than from one alone. and with � J ' armature nearer the mag- i 
three the increase is but slight. net, and the nail just ready ! G ,' } . 

A great point of difficulty in the cotlstruction of ozone ap- I to drop on account of demagnetizat ion by having had its I .A  L q 
paratus is in connecting the parts. Where rigid connections ' north pole brought nearer to the north pole of the stronger I 1 n 
are allowable they may be made by the use of paraffine, and ! magnet, and its south pole carried further away, the tendency . N . . . 
aU cork� through which glass tubes pass must be coated wi th I being to a reversed polarity from the proximity of its upper 1 o� produce G F to L, ma�mg F L = F �l ; bls('ct .G. L 10 
it. Rubber is almost iDstantly destroyed. Fortunately Mr. end to the magnet. }\I; W Ith M as a center and radllls � G, descrIbe n s" I11 I('�rela, 

Day, of New York, has succeeded in making a species of At this point the nail hangs free for an instant, with no in i and producc H F to N. F N WIll be a mean proport JOnal 

kerite suitablc for flexible connections Tubes made of this clination of its lower end between G F and F L or F H. On F N descri be the square 
, . F N P Q I . h · 11 b I I . . 

material have now been in use for several weeks without either toward or from the . 
' w IlC W I  e exact y equa In area to the gwen 

showing the sl ightest signs of det('rioration. magnet, and then drops r N CIrcle, A B C  D. Q. E. D. 
Mr. Peter Cooper, who was present at the meeting, sug- directly to the ground. l� Philadelphia, Pa. , lfIarch 17, 1879. 

gested that the substance might perhaps prove useful as a In Fig. S the armature r:vl ' I II V I l i l 1 C ' A. Warnlug to Western Farmers. 
substitute for rubber gas tubing, which is soon attacked by is represented as Eti near- ' ,.J 

coal gas and becomes offensive. er the magnet. Thc upper The Colorado Farmer counsels the agricult urists of his 

d f h ·1 · 1  Pi· 2 State to stick to their farms, and not be induced to leave en 0 t e nal WI I now r:;. . A NEW MEASURE 011' ACTINISM. show n 8light south polar- their comfortable homes for the miniug f('gion� ,  w here so 
It has been maint�ined by �c1.lOen?ein and ?t?ers that per- ity derived from the north much discomfort and uncertainty arc in store for them. 

feclly pure sulphUrIC and mtnc aCids contam mg DO trace I pole of the magnet in excess of the nort h polarity influenced We are told, says the editor, that farmers tire quitting 
of nitrous acid would not produce any change in io?ide of I by the armature, which fnct is pro\-en by the incl inat ion their farms or are letting their fields lie idle to rush to Lead· 
starch. Prof. Lecds stated that he had been unable eIther to outward of its lower end, w h ich has become the north pole. VIlle, or to haul freight from the railroad termin i  to the min· 
obtain acids so pure or to make them himself, but that his This excess of magnet ism derh·ed from the magnet enables ing camps. 
iodide of starch solutions were invariably affected by them. the nail to adhere (although very weakly) to the sheet iron We have not a word of fault to find with them for striv
Upon reasoning on the circumstance, it struck him that armature, notwithstanding similarity of poles. Strictly speak- ing to earn money, for all know how bravely they have 
i@dldes might be decomposed by light in the presence of ing, the polarity of the ar. struggled through two years of the locust plague, and two 
acids, a supposition which afterward proved true ; and he mature is north to the years of very low prices. But at t his t ime to ahandon their 
based upon it a method for measuring the relative actinic ef- S '" nail at the point of con- farms or fields to weeds and idleness, is micida!. 

fects of different kinds of light. Upon exposing such solu- lS I N ��Ilil II� s I tact, while it still remains There are pouring in to Colorado 500 people every day, 
tions for the same length of time to the sun's rays, to the . -_... .- - south to the magnet, i ts  and this number w ill be increased t wofold in les� than a 
electric light. and to a magnesium light, and then comparing I N relations with the magnet month, and will be k('pt up well into the summcr. At Iellst 
the resul ts  in a color comparator, described in a previous 10£' . 3, not havin .... been chana-ed 50,000 will be added to the populat ion of the Sl at ('. TheRe 
communication, he was surprised to find that the electric - -:; except as �egards stre;gth people must be fed, and the bread and meat to feed them 
light had produced over three times as much chemical effect of magnetism acquired. should be supplied by onr fnrmers. To do so will t ake 
as sunl ight, while the action of the magnesium light was but Mr. Gary, in hi3 letter much more breadstuffs and feed than all our farmers can, 
a very small fraction of it. to the SCIENTIFIC AMERICAN, published April 5th, pagc 209, under the most favorablc circumstances, supply. Raise as 

says in referrin!!: to my letter on page 177, of March 22d ·. much as you may, it will all bring a fa ir price, even if Kan. 
TIlE ELONGATION OF METALLIC RODS BY lIEAT. � 

,. Docs not the writer know tbat when a nail is in contact sas and other Western States raisc as large a crop as last 
The Academy then adjourned to the physical laboratory of h· I d t I d with an induced magnet, or any other magnet, it has the year, w IC I we 0 no expect t lem t o o. 

the Institute, where Prof. Alfred M. Mayer exhibited his "'1 h d I ·  same polarity and is a part of the same ?" "' ore money can e rna e t l iS summer on Colorado farms 
apparatus for measuring the variations of length in metal tha h b . f I w ill reply to this question by asking Mr. Gary if he does n as een 10 any one year or the past six, and it is  the 
bars at different tcmperatures. This apparatns has been so h . ht f f 11 . . f I 
well described in the ScIENTIFIC AMERICAN (Dec 8th 1877) 

not know that a piece of soft iron cannot be attracted by a elg 0 0 y to qUit n certamty or t Ie v('ry, very uncer-

that only a brief reference to it will be neces�ry in this : ma.gnet w�thout be?omi�g itself
.
a magnet, with a certain po- tninty of mining. 

place. Finding that previous experiments in this direction !  larlty, which polarity WIll remam the snme whether in con- Farmers of Colorado, stick to your farms ;  clon 't let the 

were vitiated by the fact that the heat or cold applied II 
tact �r not ? 

. • • 
i!Jnis fatuus of mining camps lead you from the sol id ground 

TI f ct al<lo pro s th t f t I of your farms to the bogs and quagmires that arc in and 
to the metal bars to be measured at the same time affected , . I

"
IS a . ' . ve . e non-exls ence 0 a n. eu ra 

I f f h d d t th Id b tt t through and all around the camps and cities that :lfe created 
the measuring apparatus, Prof. Mayer conceived the idea ' me, . or, I suc I eXls '. ere cou . e DO a rac IOn 011 

of separat ing the two parts, so that his bar could be brought : I
that �me, and t?e arm

d
ah

d
lre m

b
apP

k
roa

T
chl�g the m.agne

h
t would by the excited crowd in the rush and struggle for wealth 

to thc required temperature and could tben be mew d ·th : ose Its magnetism an rop ae . hIS not be10g t e case, that is got by accident or luck. 
sure WI I ther · . .  t I l· " G F M • • • •  • 

extreme rapidity. Great accuracy of measurement is ren- e IS no neu ra me. . . ILLIKEN. Coal at .ts Lowe .... 
dered possihle by the use of Saxton's reflecting comparator, Boston, March 29th, 1879 . 

• , • • • The regular m onthly coal sale of the Delaware, Lack 
described at length in the SCIENTIFIC AMERICAN SUPPLE- GIU"J" - Neutral Line. awanna, and Western Company ,  in New York , for )Iarch , 
MENT, No. 96, Nov. 3, 1877. To the Editor of the &ientijic Americn n : was largely attended , and the 100,000 tons offerer.! were well 

MEASURING TIlE EFFICIENCY OF ELECTRIC LIGJI'r Referring to the latest " perpetual " -Gary's motor-I was distributed, in small lots, at an average reduct ion of 8 7-10 
MACHINES. . much pleased with your editorials thereon . 1 noticed also I cents per ton from last month's prices, and an average r('duc-

Prof. Henry Morton then exhibited the apparatus in usc at I in your last issue a correspondent's remarks regarding the tion of 5 cents per ton from the prlCcs obtained at the 
the Stevens Institute for measuring the efficiency of machines I nail which drops when approached to one of the magnets. 

I 
Delawnre and Hudson Cannl Company's sale on the 2 1 st I I Ist. 

designed for generating powerful currents for the production I But there is one point in Gary·s fallacy that you have not . The quan tities sold and the prices realized were as fol lows : 
of the electriC hght. The hour for adjournment having ar- fully explained. I refer to his so-called " neutral line. "  I I Five thousand tons of steamer at $2 17%, a decline from 
rived, no detailed description was given. think the following explains this feature : . last month of 7 �  cents per ton ; 20,000 tons of grate at $2 20 

C. F. K. Referring to the sketch of the two permanent magnets-one to $2 17�, a dechne of 7 cents per ton . 20,000 tons of egg at 
-----_ ......... >-11_ .. ----...,....- stationary, the other rocking on centers-he claims that he $2 20 to $2 17%, a decline of 9% cents per ton , 4;i,OOO tons 

AMERICAN IRON FOR CHINA.-A shipment of 200 tons of ; arrests the attraction of the two magnets for each otber by of stove at $2 55 to $! 50, a dedme of 133.i cents per ton ;  
American iron was lately made by the Thomas Iron Co. interposing the armature of soft iron between them on the 10,000 tons of chestnut a t  $2 32�� t o  $ 2  35, a decline of 7M 

to fill an order from China. This is said to be the first " neutral line."  He does cut 011 the attraction, and in this centa per ton. This is the lowest price ever reached for 
American iron ever sent to that uuu-ket. way: stove coal 

© 1879 SCIENTIFIC AMERICAN, INC.



APRIL I g, 1879-J 
DEAK BBOTKEBS' STEAJr P1JJ[p. 

The accompanying engraving represents a large sized 
steam pump. such as is generally used in distilleries, blast 
furnaces, rolling mills, and extensive manufacturing concernR 
requiring a copious supply of water. They are made by Dean 
Brothers, of Indianapolis, Ind. , in several sizes, with steam cy· 
linders from three inches to thirty·four inches diameter, and 
pump cylinders from two inches to twenty inches diameter. 
The crank shaft is supported by a frame which 
joins the steam and pump cylinders, and the 
fiy.wheel and rotating parts are balanced so as 
to run rapidly without shaking. The steam 
cylinder is provided with a simple, fiat, three
port slide valve, which is worked directly by 
an eccentric on the crank shaft, as in the or
dinary slide valve engine. The pump has 
ample water passages and large valve area, 
which prevents thumping when run at a high 
speed. The piston rods are made of steel, and 
the valve seats of gun metal, and both steam 
and water cylinders are fitted with adjustable 
packing. All of the parts are made inter
changeable, so that allY piece can be replaced 
without especial fitting. 

We are informed that these pumps are 
made in the most careful manner, and no ex· 
pense is spared to make them perfect in work· 
manship. The piston rod of the steam cylin
der and pump are rigidly connected together 
by the link, which holds them as one piece, 
ss that the power of the steam cylinder is im· 
parted directly to the pump, while the crank, 
which plays on the slot of the link, governs 
the motion of the pjstons,·.causing them and 
the other reciprocating parts of the pump to 
be stopped and reversed gradually, and not 
by sudden jerks, and also reversed with great 
exactness at the proper place, so as to obv)ate 
much clearance in the steam cylinder. It is 
evident that the pump cannot make the 
slightest variation in the length of the stroke. 
The crank motion approaches very near to 
the theoretically correct motion that should 
be imparted to a pump piston, namely, a uniformly accele
rative motion from the beginning to the center of the stroke, 
and a uniformly retard motion from center to the end of 
stroke. The crank should be adopted in the construction 
of all pumps where regularity of fiow is required. 

Steam pumps of this style are made for feeding boilers 
and for special purposes, such as brewery air pumps, am
monia pumps for ice machines, combined air pumps and con
densers ; they are also manufactured for water works, single 
and duplex condensing and non-condensing. 

We name below a few places that are using Dean's du
plex engines for water works purposes. The engines fur
nish the entire water supply for fire, do· 
mestic, and manufacturing purposes, 
having a capacity in millions of gal· 
Ions per day of 24 hours, as follows :  

Union City, Ind. , 1 ;  Brazil, Ind. , 1 ;  
Attica, Ind. , %, ;  Marion, Ind. ,  1�; 
Michigan City State Prison, Ind. , %'i 
Indianapolis Stock Yards, 1 ;  Charles
ton, Ill. ,  1 ;  Peoria, Ill . ,  2%, and one of 
4 ; Alton, Ill . ,  2 ;  Nashville, Tenn. , two 
of 5; Indiana Hospital for Insane, 1. 

. _ .  
RECENT DClLU'ICAL IlfVDTIONS. 

A machine for nailing the irons upon 
trunks and packing boxes, which 
punches the holes in the irons, drives 
the nails, and clinches them, has been 
patented hy Mr. Robert M. Bidelman, 
of Adrian, Mich. The machine will 
work on boxes or trunks of any size 
or shape. 

Mr. George S. Darling, of Chicago, 
Ill. , has patented several important im· 
provements in  sewing machines which 
rclate to the shuttle and shuttle carrier, 
the take·up, tension check, and shuttle 
motion. The pate·nt is assigned to the 
Wilson Sewing Machine Company, and 
the improved machine was .recently il· 
lustrated and described in this journal. 

An improved garden roller, in which 
the handle·counterpoising weights are 
formed in circular plates, which also 
serve as ornamental heads for the roller 
and as dirt protectors, has been patent. 
ed by lIr. Joseph W Hobson, of New 
York city. 

J titutifit jmtritau. 
consists of a small case containing alarm mechanism which 
is set off by cords connected with the doors or windows. 

A novel rowing apparatus has been patented by Mr. G. H. 
Felt. of Brooklyn, Mich. The object of the invention is to. en
able the rower to sit facing the bow of the boat instead of the 
stem, while the motions are the same as in ordinary rowing. 

Messrs. Benjamin A. Dobson and James Macqueen, of 
Bolton, England, have patented an improvement in spin-

DEAN BROTHERS' STEAK P1JJIIP. 

ning and doubling machinery. The invention consi�ts in 
a combination of devices for controlling the rising of the 
copping-faller after the yarn is wound on the cop, to pre
vent snarling or cutting. 

... ' "  . 
BlUCX JlAXING BY DClIINDY. 

The day of old·fashioned hand-made brick is fast passing 
away, and in this, as in mnny other industries, machine 
work is taking the place of hand work. The introduction 
of machinery for making brick has been attended with th� 
opposition that usually accompanies an innovation on hand 
work ; but gradually, as the machines have become more and 
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or front bricks, as ordinarily practiced, it has been prac
tically impossible to supply an equal amount of clay to 
tlach of the mould boxes. This results in inequality in size 
and density in the bricks. When but one pressure is im· 
parted to the clay, as in previous methods of manufacture, 
the bricks are often defective in strength, especially at the 
oorners and edges, and are therefore unsuitable for use as 
first quality front or face bricks. These serious objections 

have been overcome by Gregg's brick ma

chine, which is shown in the accompanying 
engraving. 

In these machines the heavy developlDg 
pressures take place while the mould table is 
at rest, thus requiring but a nominal amount 
of power to operate them, and avoiding un
due strain, wear and tear, and breakage. 

Brick machin� may properly be classified 
under three heads-dry clay machines, slush 
machines, and crude or moist clay machines. 
From the peculiar construction of dry clay 
machines, where 1lller boxes or graduating 
measures are used to fill the mould boxes, the 
clay must be dried and granulated to fill with 
any degree of regularity into the filler boxes, 
and thence into the moulds. And when 
moulds are grouped together it becomes a 
physical impossibility by the dry clay system 
to fill them alike, hence thoEe deficient in 
clay will bllt partially develop the bricks ; this 
added to the fact that the cohesive quality ot 
the clay is destroyed by extracting the mois
ture before moulding prevents complete vi
trification in the procesa of burning, and the 
result is that bricks made from dry clay dis
integrate by the action of the elements. 

In the manufacture of slush brick the other 
extreme is met. To facilitate moulding in 
the hand way a large proportion of water is 
added, and the bricks being so soft must be 
spread upon fioors to dry. The slow out-
door procesa of drying, or evaporation, is one 
of the most favorable processes for the hand 
brick maker, but it requlres the continuous 

insurance of favorable atmospheric infiuences, and a continu
ity of fair weather, which practically can never be relied on. 

Clay, to be made into bricks by hand moulding, must of 
necessity be so wet that at least 25 per cent of water must 
be evaporated before it is safe to burn, so that in fact, in 
works p[oducing 30,000 bricks per day, upwards of twenty
three tons of water have to be evaporated therefrom every 
twenty-four hours. The labor of handling this enormous 
amount of water is an expensive item, and the bricks are 
rendered porous by the operation. 

The Gregg brick machine occupies a medium position be
tween dry clay and slush machines, and it eJlects a great 

saving, as the machine receives the 
crude clay and works it to advantage in 
so stiff a state that it does not contain 
more than one eighth as much of water 
as the hand·made article, and yet all of 
its cohesive qualities are retained. In . 
the burning process, the fusion being 
complete, the bond between the parti· 
cles is perfect and the bricks are less 
porous, consequently stronger and ab
sorb less moisture. 

The following is a statement of hy . 
draulic tests, showingtbe superiority in 
strength of the Gregg brick over hand
made brick : 

1st. Hand-made brick, front, whole, 
crushed, 42,000 Ibs. ; half, 40,000 lbs. ; 
quarter, 30,000 Ibs . .  

2d. Machine.made, front, whole, 
60,000 lbs. ; half, 37,000 Ibs. ; quarter, 
55,000 lbs. 

3d. Hand·made brick, bard, whole, 
crushed, 49,000 Ibs. ; half, 82,000 Ibs. ; 
quarter, 12,500 Ibs. 

4th. Machine·made, hard, whole, 
35,000 Ibs. half, 55,000 lbs. ; quarter, 
45,000 Ibs. 

The same tests were applied by di
rection of the Supervising Architect 
of the United States at the Treasury 
Department, with the same results
the Gregg brick were ordered to be 
used in the government work. 

Thp. general agents for the Gregg 
brick machines are the Gregg Brick 
Company, whose offices are located at 
95 and 97 Liberty street. New York,  
and at  402 Walnut street, Philadelphia. 

. ... ... 
Mr. Joseph B. Underwood, of Fay

etteville, N. C. , has devised an attach. 
ment for a sewing machine treadle. 
which is connected with the chair in 

GREGG'S BRICK IIAXING AND REPRESSING KACJIIlfE. (lemen' Cor UnUlng MeRI '0 GI •••• 

which the operator is seated, so that the chair is partly sus
tained by the attachment, and the weight of the body, being 
slightly rocked or shifted from one point to another, assists 
in driving the machine. 

An improved portable burglar alarm, patented by Mr. J. 
D. William, of Rising Sun, Ind. , may be carried in the pock
et or valise, and is readily applied to doors or windows. It 

more perfect, and the product in both quality and quantity 
is found to surpass the hand-made article, the opposition dies 
out. 

It is stated on good authority that the manufacture of 
bricks employs more capital than any other business in the 
United States. 

, In making bricks by machinery, and especially face 

The following recipe is from the 

Monthly MagaziM of PluJrmacy : Take 1 lb. shellac dis· 

solved in a pint of strong methylated spirit. to which is to be 

added 0 '05 part of solution of India rubber in carbon bisul· 

phide : or take 2 ounces of a thick solution of glue, and mix 

with 1 ounce of linseed oil varnish, or 8·4ths of an ounce of 
Venice turpentine ; boil together, and agitate. The pieces ceo 
mented should be fastened for 50 or 60 hours to get fixed. 
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PBOJ'B8IIOR DGBEI' DmUOTIOlf BAJ.A:BOB. I mention it here because It forms the groundwork of the sys-

We condense from Engineerillg of March 14, 1879, the I tem upon which Professor Hughes' recent experiments have 
followlDg description of Professor Hughes' induction been carried on_ We may mention here, in P388ing, that 
balance : this arrangement forms a beautiful way of illustrating the 

The invention of the telephone by Professor Bell has diminution of induction infiuence by destroying the paral
placed in the hands of the physicist a detecting instmment lelism between the planes of the two rings, for If either of 
of greater delicacy and sensitiveness than the most delicate them be slowly turned about one of its diameters, the sound 
galvanometer. and one which is instant in its action and beard in the telephone gradually diminishes as the angle be
convenient in use ;  and the invention of the microphone by 1 tween the planes of the rings is increased, disappearing alto
Prof Hughes 
has supplement
ed the telephone 
for electrical re
search, and has 
largely extended 
its field of use
fulness. So sen
sitive is the tele
phone, or per 
haps itwould be 
more correct to 
say, so sensitive 
is the human ear, 
aided by the te
lephone, that va
riations of elec
tric currents so 
small as to be far 
removed from 
the powers of 
the most sensi-
tive galvanometer to detect, are instantly made apparent by 
its use, and it is found next to impossible to work the in
stmment for business purposes in many places during busi
ness hours by r�n of· the induced currents produced in its 
conductors by the infiuence of neighboring lines conveying 
telegraphir: messages. 

The ehmination of the effects of induction for telegraphic 
working has hitherto been one of the great unsolved prob
lems of the telegraph engineer, and several plans have been 
adopted whereby the evils resulting from it have been less
ened, but all are far from satisfactory. 

It has remained for J?rofessor D_ E. Hughes, the eminent 
inventor of the type printer, as well as of that still more 

wonderful instrument the microphone, to solve the problem 
by which induction currents in telegraph lines may be ab
solutely eradicated, and his solution of this problem is as 
simple as it is scient.ifically accurate. His whole apparatus, 
part of wluch we illustrate, consists of a fcw coils of wire, 
a telephone, a microphone, a small three cell Daniell's bat
tery, and a galvanometer_ 

The diagram, Fig. 1, represents an experiment arranged 
by Professor Hughes, which de-
monstrates a simple case of ordina
ry electrical induction_ A and C 
are two circular coils of insulated 
wire, of which one, C, is placed in 
circuit with a battery, B, and micro
phone, M, upon which a smaIl clock 
is placed, and the other coil, A, is 

@ joined up in circuit with a telephone. 
Upon placing the ear to the telephone 
the ticking of the clock is loudly heard by the induction cur
rents produced in A, by the infiuence of the neighboring 
microphonic currents passing through C. When the two 
coils are placed one against the other the sound is nearly as 
loud as when the telephone was included in the l'rimary cir
cuit, and as the distance between the two rings is gradaaIly 
increased, the ticking becomes fainter am} fainter, but at 
several inches distance the ticking was louder than the orig!-

nw sound emitted by the clock, and with several feet be
tween them it remained distinctly audible. The demonstra
tion of induction currents by means of two such rings does 
not, of course, possess any novelty, but the employment of a 
clock and microphone in conjunction with a battery as a 
Simple automatic source of sound, or rather of electrical im
pulses, and of a telephone as the detecting instmment, fonns 
�aether an exceedingly convenient arrangement, and we 

PB.OI'B880R lIlTGD8' DmUCTIOlf BALU'CE. 

gether at the moment that they become perpendicular to 
one another. 

Professor Hughes placed between the coils a sh� of cop
per 12 inches square and one millimeter thick between the 
coils (joining both coils and plate to the same earth plate), 

CLOCK AliD KIOlU)PlIOD. 

wit'tout disturbing the induction effects ; he next tried the 
e1fect of introducing between the coils laminoo of sheet iron ; 
but no perceptible reduction of the induction currents could 
be detected. Covering each of the coils with several layers 
of tin foil and immel'8blg both in a vessel of salt water, with 
a plate of copper between them, did not diminish the induc
tion 88 far as the ear could detect. 

Fig. i represents a modification of the same cxperiment. 
A is a D-shaped coil of wire haviag a hundred turns, its 
two ends being joined to the termiaals of a telephone, and 
the straight pertion of the coil is iDclosed in a heavy brass 
tuhe, B, one eighth of an inch thick. C C is a primary wire 

in connection with a clOCk microphonc and battery. Upon 
placing thc side, B, of this coil near and parallel to the wirc, 
C, the sounds of the cleek are distinctly audible, and hardly 

B Fig. 3. B 
any difference of induction infiuence can be detected between 
the infiuence of the currents in C on the portion of the coil 
surrounded by the tube and on the unprotected parts of the 
secondary circuit. 

Having demonstrated that a metallic sheathing or screen is 
�ther ine1fectual for the protection of telegraph lines 
from the �ts oflateral induction, Professor Hughes turned 
his attention to the question whether, although induction can-

A 

f I C . 4 . 

A A B 

B fj)' -C C 

B 
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not be destroyed, it mit)' not be neutralized or compensated. 
With this object in view he constructed a coil of four sepa· 
rate insulated wires, which could be joined up at their freo 
ends in several combinations_ Joining one wire to the mi· 
crophone, and one of the others to the telephone, powerful 
induction, as might be expected, took place, the ticking of 
the clock being heard loud and clear, but no appare�t in
crease or diminution of the sound was produced when three 
of the wires were In circuit with the microphone, in the same 

direction, and 
the fourth was 
connected with 
the telephone. 
By joining two 
of the wires to 
the microphone 
in sllch a man
ner that the cur· 
rent through one 
returns by the 
other, the induc
tive infiuence is 
completely neu
tralized. and ab
solute silence is 
the result. From 
this it follows 
that it is per 
fectly possible 
to protect a tele
phone line abso-

lutely from the inductive effects of a neighboring parallel te
legraph line by employing a return wire instead of an earth 
connection, and fixing that wire upon the poles, so that the teo 
legraph or primary wire is equally distant from the line wire 
and return wire of the telephone circuit. The disadvantagc 
of such a system is that it introduces a double re!'istance and 
twice the cost of wire, and is a protection only as regards one 
particular telegraph line, but for that line the protection from 
induction is absolute and complete_ As it would be practically 
impossible to insure the absolute equi-distance of the two tel
ephone wires from the telegraph line, and in order to make 
the system equally protective against the infiuence of othcr 
wires mnning along the same line of poles, Professor iI ughes 
tried the experiment of twisting the two wires (that is to say, 
the line and its return) together, so as to form a sort of cable, 
so tbat at each turn of the twist a portion of the line circuit 

and the return circuit respectively would be alternately pre
sented to the inducing wire. The diagram, Fig. 3, will make 
this clear, the arrows indicatmg the direction of the current.. 
It will be seen by reference to this diagram that the portions 
of the secondary circuit, A, which are presented toward the 
primary line, B, arc alternately positive and negative in di 
rection, and therefore all e1fects of induction are neutralized. 
This is demonstrated by bringing the side of the rectangu 

lar coil against a twisted cable, such 
as shown in Fig_ 3, no sounds what
ever being heard in the telephone. It 
is not nece�sary to twist the wires 
IOto the form of a cable, for if they 
be attached to the poles in such a 
way as to cause one to rotate round 
the other, making one turn in a 
mile, or say at every four poles, it 
is equally effective_ See Fig. 4. 

In Fig. Ii, A and B represent the two cores respec
tively of the horseshoe electro-magnet of a telegraph 
instmment at the receiving station, but it differs from the 
ordinary electro-magnets in the fact that the coil surround
ing each core is connected with its own separate battery at 

L in e ---------'::��- --_-"-lei I I ' I ' 
• ____ ":!l '�NC'-_ ----'z,,'I I I 1 1  c ' 

Flg. 6 

the transmitting station and with the earth ; and the batteries 
are so arranged with regard to the transmitting key that each 
depression of the latter sends a positive current through one 
wire and a negative through the other, and as the coils of the 
magnet are so wound as to give opposite polarity to the two 
cores under the influence of thIS double current, its magnetic 
e1fect is exactly the same as tha.t of an electro-magnet wound 
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In the usual way. An improved application of the same PBOP, DIBOll'. nmUCTIOIl BALAlICE POll TELEPBOn di1ferent battery powers and systems of tranl'mission-
principlc is shown in Fig. 6. The bobbin of thc electro- LIlIE8. many methods to meet special condit ions arc necessary. 
magnet is wound with two coils of cqual length and thick- On the opposite page we give a full description of Pro- Thus in Fig. 2, where the circuits 1 and 2 employ powerf.u1 
ness. Each of thesc coil!' is connected with its own sepa- fessor Hughes' induction balance-an invention for which batteries and reversals, and many magnets are in ctrcutt, the 
ratc linc and battery, and the connections at thc transmitting he claims originality, and for which he is receiving great induced currents thrown into the telephonic wire arc cxceed
station are so made that a depression of the key sends a posi- credit in England. It is, however, identical in principle, ingly powerful ; hence a more powerful means of compensa· 
livc cnrrellt through one line and a negative currcnt through and almo"t exactly t4e same in construction and arrange- tion is necessary. 
thc other, but the coils of the magnet are so connected to the ment as Professor Edison's apparatus, patented in England In Fig. 2, g is an iron core, over which there are three or 
lines at the receiving station, that the positive current tra- July 30, 1877, and in the United States April 30, 1878. The more coils-one for each line circuit. The cotls 1 and 2 are 
verses its coil in one direction as regards the magnet core, fact that Prof. Edison perfected his invention, patented It, in the ordinary or Morse circuits Nos. 1 and 2, while coil 8 is 
and the negative current passes in the opposite direction, so and brought it into use so long before Prof. Hughes brought in the telephonic circuit. The coils are so wound and ar
that, by the proce�s of doublc reversal, the effect is the same out his alleged invention, is prima jOlJie evidence that he- ranged, in relation to the induced currents tbrown into the 
as that of a singlc current of double the strength traversing Edison-is the first inventor of the induction balance. telephone wire by the proximity of the other wires, that they 
the magnet in the usual way. wiII act in thc iron corc, g, to set up a magnetism thcrE'in that 

We now comc to that portion of Professor Hughes' re- JiIrom EtJiIwn', U. 8. Patent Specijlcation. will cause a powerful induced current to pass into coil 8 and 
searches which constitute the important contribution to elec- In telegraph lines there are very often numerous wires telephonic line opposite in direction to thc iraduced current1! in 
trical science and to telegraph engineering. We have but lit- running in the same direction UpeD tbe poles, and it bas tbe telephonic line due to the proximity of the other wires. 
tIc doubt that Hughes' inductiou balance-by which term long been known that currents passing through one or more In cables containing a number of wires there is not only 
we would include all instruments based upon its essential of Raid wires set up induced currents in the other wires. dynamIC induction, but static induct ion. The latter ape 
principle-will ultimately take its place side by side with These, ordinarily, are harmlees in the Morse and other systems pears sooner than the former, Rnd is of exceedingly short dura
Wheatstone's bridge in the history of the electric telegraph, of telegraphy ; but where a wire for a telephone, acoustic, or tion, so that magnetic compensation alone is too sluggish. 
for by its means the telegraph engineer will be enabled to speaking telegraph, runs parallel to or within the field of the In Fig. 8 is shown a modification of l<'ig_ 1 to meet this con· 
eradicate from his lines the retarding and cost-entailing ee- electric infiuence of another wire, there are false and con- dltion , which it does to a considerable extent, but not en_ 
fects of electrical induction. In Fig. 7, let tirely. The induction colis, 1 and 2, are 
D, E, and F represent three lines of tele- . .  _ _ _ _  . _ _ _  - . - included in derived circuits from the line 
graph, supported on poles and runlling - - - - - - . - - - . . .  ""·w , . circuitR, 1 and 2, that pass to the condens-
parallel to one another ; if a current of - .  - - - - - - - - - . . ./' 

ers, c' and �, and to the earth_ To obtain 
clectricity be transmitted by the line D, -1. - 1 perfect compensation, both the state and 
it will induce in each of the lines E amI r1l(1 - dynamical induced currents must be set 
F a current in the opposite direction, up in the compensations so they will circu-
who� relative strength will be deter· � late in the telephonic wire in a direction 
mined by the distance of its correspond· r h;"',_ !{ opposite to those induced by proximity of 
ing wire from the inducing or primary �(J the wires ; and to obtain these conditions 
wire, D. Now, if at the moment of - - - - - - - . - - . . .  " ,. " . lil�f.·. ! both magnets and condensers are necessa-
sending a current.through the · latter, it 1/! ::t . - - - - - - - - - - - -

/1"/ . • k ry-the former to set up dynamical induc-
werc possible to transmit through ellch of Jl! l .  

- - - - - - - - - - - - .  
tion currents, and the latter statical cur-

the lines, E and F, a current in the same rents. If current No. 1 is opened there 
direction as itself of exactly the sallle first appears a short wave of current 
strength as the currents produced in thc due to static induction, then an interval, 
opposite direction by induction , tlte tw'o, ? . 3 and then the dynamical inducted current 
being cqual and opposite, would com- J�. . . 

appears, which gradually dies away to 
pletely neutralize one another, and al- .-3 _ . _ _ _ _ _ _  . . . .  ___ not hing, hence a compensation which will 
the-ugh, as a matter of fact, the induc- 3 .  rO . _ . .  _ _ _ _ _ _ _ _  . __ eradicate the dynamical current will leave 
Uon would be cxaetly the' same, its effects :/ .  _ _ _ _ _ _ _ _ _ _  . _ ___ that due to static induction free to circu-
would be completely el iminated and de- 1/: 1- late, and this cannot be eradicated by an 
stroyed . I. " A= ----

induced current from n magnet, because 
At ihe transmitting end each of the l ines «d.1'1 � 

time is required to cbarge and discharge 
is connected to a small induction coil or 'he (;ores and the consequent production 
�in
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U h III Ig. , an p IICC one III ron t 0 e ., pOn s ort CIrCUIts a co wit two or 
other, so as to exereise an inductive cf- more wires, wound side by side upon a 
feet, the one upon the other. Now, from 

EDISON'S INDUCTION BALANCE. 
wooden bobbin is used, as shown in Fig. 

what has been said, it is clellr that if the 4. One wire is placed in the telephonic 
coils were all similarly con nected to their respective wires rusing sounds at the receiving instrument that greatly inter- circuit, while the others arc placed in the circuits to bc com
thc "ffects of induction between one circuit and the other fere with hell ring the message sent upon such acoustic lines. pl'nsllted for, and so connected therewith that the currents 
would be increased by the addition of the inductive effects The object of the invention is to compensate, neutralize, thrown into the tclephonic coil are equal but opposite to 
of the COIls being superposed upon and added to the inductive and destroy the extraneous or induced currents from con- those due to lDduction resulting from the wires running 
effect of the lines ; but if at the moment of transmitting a tiguous circuitR, so that the messages will not be in any parnlleL 
current through the primary wire the two ends of its corre- mllnnCl' interfered with by false currents. The invention By employing large wire, and a large quantity of it, I am 
spunding coil were reversed, then the inductive effects of the consists, in the combination with tbe telephon ic circuit, of ' enabled to obtain nearly perfect compensation, as the coils 
line and or its coil would be act ing on the lines and coils of Rn induction coil, connected with the contiguous CJrcuits in set up both dynamical and statICal currents, no iron cores 
the other circuits and in opposite directions, and the aggre- such a manner that a reactionary induction is establ ished in being used to retard the appearance of the currents. 
gate induct ion would be diminished by tbe difference be· the telephonic line of a power corresponding and similar to From EdillQn's ElIgfiBh Specijiration. 
tween the t wo influences. By making the length of win' the prima�y inducti�e action , but opposed to th 1 same, so as When several line wires run ncar eacb other, the wire 
contained in each coil, bowever, proportional to tbe length to neutralize the actIOn of the !;ame. used for the acoustic or speaking telegraph is influeneed by 
of its corresponding line, and the relative distances between I tb . F' l '  d' t' f n e engravmg, Ig. IS a lagram reprcscn 109 one 0 I inductIOn, and false sounds will be produced. I cOllnternct the coils proportional to the mean distances of the lines from the forms in which the compensat ion is effected. The largc , this tendency by placing one or more electro-magnets, A one another, the inductive effects of the coils are exactly coils c c' arc included in the telephonic circuit at each end (F' 5) '  tl 't f th k' t I h

·
l . . ff I '  . . . " , Ig. , III Ie ClrCUl 0 e spea mg e E'grap , an( one or equal to the mductJve e ects of the mes, and If thclr dlrec- of the line. In the coils are iron cores, surrounded bv a I I t t B '  th . 't f th d '  t '  . 

b '  
. d"  . I' h d b I ." , more e ec ro-magne s, , In e clrcul 0 e a laeen WIres, tlOns e 10 OPP�MltC I rectlOlIs as III a�eomp IS e y t ie re- primary coil, the ends of which may or may not be connect-

vet;al of �he COIls, th�ll the problem IS solved and all effects i cd togethcr, according to the compensation desired. 
of IIItlUCtlO1l are eradICated. I The iroll core extends outside of the coils some distance. 

For the purposes of practically demonstrating tbe system . The circuits, No. 1 and No. 2, running in close proximity to 
of compensation, Professor Hughes constructed the appara- : the telephone wires, induce a momentary current in it 
tus shown to the right of the generRl perspective view. The every time the circuits arc opened or closed, tbe fivc rings of insulatcd iron wire attached to thc board 1 strength of which is proportionate to the proximity 
reprt!sent three l ines of telegraph running parallel. The · of the wires to each other and the number of miles that 
two coils of each of the outside pair are joined 80 as to they run side by side. These induced currents are in one 
form one circuit, consisting of one black ring and one white direction in closing the circuit, and the opposite direction on 
one, each pair representing one line of a certain  length, and opening the circuit. To neutralize the induced current from, 
hetween them is a single coil representing an intermediate say, No. 1 circuit, electro-magnets, e e· , are placed at each 
telegraph line of a shorter length ; this difference of length terminal in the circuit of circuit No. t .  
was adopted by Professor Hughes in his  experimental model These magnets are then adjusted to approach the iron 
in order to represent a somewhat complicated case, and to cores, k k', until tbe induced current thrown into the coils, 

Fig .  5. 

show that no matter what the relative lengths and distances c and c', and telephone line by the action of the magnets, e and bringing tbe opposite cores of n, at such a distance from 
apart of telegrnph lines, their mutual induct ion may be and 6', is equal, but opposite to, the induced current from the the cores of A, that a certain magnetic action will be set 
compensated by suitably constructed and adjusted compen- circuit No. 1 tbrown into the telephonic wire by running I up in A by induction in the opposite direction to the induc-
SIlting coils_ The compensati(ln portion of the apparatus parallel to it. Thus a perfcct compensation is attained. I tion currents from the adjacent line or lines. 
COD!lIsts of three rings whose d istances apart can be ad- If the two lines run parallel for long distances the two ends By adjusting the distance between tbese magnets when 
justl·d by sliding in or out the cylinder to which eacb of tbe of the primary coil on c and c' are connected together, and the speaking telegraph is not in use, until there is no sound 
outer coils is attached. On the left front corner of the board thus retard the magnetism and demagnetization of tbe cores, .at the diaphragm from the induction currents, then these 
is the commutator, consisting of six stiff clastic wires, whieb k kI, and consequently lengthen the induced currents thrown currents will be neutralized, whether strong or weak. 
can be sprung against twelve brass nails, and the connections into c and c' by tbe action of e' and e. _ ....... H .......... _-----
arc so arranged that the battery circuit may be sent through Having thull compensated for circuit No. 1 ,  tbe compensa- LeI J[on4t!. calls attention to the success with which II 
any one of the l ines, with or without the balance in the cir- tion for circuit No. 2 is exactly similar. If the latter circuit Ravel, a merchant of .Montagnac, near Riez. is cultivating 
CUlt, and each line can be made either a primary microphone I does not a1fect the telephone circuit as strongly as No. 1, the the trufHe. He is in a position at present to furn ish thou
CIrcuit, or a  secondary line in connection with a telepbone, I electro-mal!nets, j and f, arc placed a greater distance from sands of tbese fungi , of excelll'nt (Illal i ty,  at about 75c. 
by simply placing tbe commutator wires against their  pro- ; k and k',' the latter may he elongated, and compensation at- each. He suggests thnt vines dl'stroyed by phylloxera be 
per contnct pins. The m icrophone and clock, which is the ' tained from manYiCireults by employing separate magnets in replaced hy tnllHe yi('lrlin.i! oak� where the �oil rs cnlcnreous 
lOurce of sound. and which is shown below, wa� pluced �B .I each circuit which affects the tl'll'phonic cireuit. ! or argillo-calcareous ; tbis woulll he a meanR of recovering 
a dIstant room, and thc direction of the current!! t hrough- Owing to the great diversity ill the character of the indueed 

I 
from the loss sURtained . The products would be quickly 

out the whole apparatus was under perfect control by currents thrown into telephonic wires from wires in close real ized , for M. Ravel has oak!! six. seven, and eight years 
·neans of the commutator to which we have referred. , proxi�ty-due to different lengths and the employment of planted, which already yield trufHes. 

© 1879 SCIENTIFIC AMERICAN, INC.



A OW PBDODTD. 
Walklng, especially in the open air, is acJmowledged to 

be the most economical, the most enjoyable, and in many 
respects, the most healthful form of physical exercise. It is 
an exercise, too, which is growing more and more in popular 
favor, and as the season for summer rambling approaches, 
when many will be seeking health and amusement in rural 
excursions, the advantage of a simple means for recording 
distances walked need not be insisted on. 

To a great extent the value of walking as an exercise de
pends upon the proper adjustment of the amount of walking 
to the walker's physical capacity, that there may be no over
doing nor any deficiency through fear of overdoing. On 
the other hand the satisfaction attending the knowledge of 
just how far one has walked in a day's excursion, always 
adds a relish to the performance. Accordingly not a few of 
those who, for pleasure, or In the pursuit of health, have 
cultivated this most delightful of recreative exercises, have 
80 felt the need of a simple pedometer that quite a demand 
has arisen for such an instrument. 

. 

The peclometer made abroad for surveyors' use has failed 
to meet the wants of walkers generally. It was expensive, 
and, besides, could not be adjusted to suit the varying step 
of men, women, and children. The instrument illustrated 
in the accompanying engravings meets these wants fully and 
cheaply. 

The American pedometer is shown in Fig. 1 ;  the working 
parts, which are few and simple, may be seen in Figs. 2 and 
8. The recording apparatus is impelled by the oscUlations 
of the weight, A, which is nearly counterbalanced by an ad
justable bow spring. The arm that supports the weight car
ries pallets that engage

' 
the ratchet wheel, B, at every oscil

lation of the weight. The small pinion connected with the 
ratchet wheel engages a pair of differential wheels on the 
back of the di.al, C, one of which is secured to the dial, while 
the other is pllleed on a hollow stud, carrying an index hand 
in front of the dial, as shown in Fig. 1. 

The wheel that carries the index hand has one ]ess tooth 

ing position, whlle the snow weighed them down, and the 
rain freezing upon them as It fell fastened them in that shape 
with unyielding bonds of Ice ; and 80 they remained until 
old Sol mercifully set them free. 

• •  1 • •  
1I0VEL BAGGAGB rAlTBBD AlID BRAWL comB", 

In the old times a valise, shawl, package, or parcel de· 
posited in a car seat su1D.ced to secure it if left by the trav-

1. 

Mr. Young, the originator of this device, is an old railroad 
man and an experienced traveler, and having seen the neces
sity of a thing of this kind he invented it. Its advantages 
need not be further stated, as it recommends itself. 

• • • • • 
A OW DOUGR KnADE ... 

The improved dough kneading machine shown in the ac
companying illustration is capable of rapidly and thoroughly 
mixing and kneading large quantities of dough. Probably 
few of our readers realize the great advantage in mixing 
dough 80 thoroughly that every particle of the flour is uti· 
lized. We are informed that actual experiment has proved 

: that where this machine is used there Ii a considerable saving 
I in tlour, besides producing a finer quality of bread, which 
readily commands a better price than the hand-made article. 

The construction of the machine is quite simple. and seems 
well adapted to the purpose. The large annular trough, 
which contains the dough, is supported upon rollers, and ro
tated by a bevel pinion on the horizontal driving shaft, the 
latter being driven by a small steam engine, secured to 
the same base that supports the trough. There are in the 
trough two peculiarly shaped kneaders secured to horizontal 
shafts, and a breaker which is supported by an arm and car
ried by a vertical shaft. The shafts of the kneaders and 
mixers receive their motion from the driving shaft by an in
genious combination of gearing, which is concealed by the 
middle portion of the trough. In this machine the dough is 
rapidly and uniformly mixed by the joint action of the re
volving trough and the kneaders and breakers. 

The manufacturer says that the machine does not require 
a skilled mechanic to run it ; an ordinary baker can learn to 
run it in an hour. 

Further information may be obtained from Mr. H. C. 
Bosse, Quebec, Ontario, Canada. 

.. ' . 1 " 

UCElfT AJDRICAlf PATElfTS. 

Mr. Thomas B. Taylor, of Mount Meigs, Ala. , has invent
ed an improvement in cotton presses, by which slackness of 

than the other, 30 that,when the dial has been turned through YOnG'S BAGGAGE J'AlTElfBll AlID BRAWL CA 1l1lIEll h bal b d ' b ' ed d h b I '  . d h 
one revolution, the wheel that carries the index hand will

' I t e 
. 
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TO AlORICAlf PEDODTBB. 

have gained a distance equivalent to one tooth, recording one 
revolution of the dial. 

The instrument may be readily adjusted to any length of 
step, from 17 to 85 inches, the varying scale on the dial be
ing constructed to admit of this 
adjustment. 

This pedometer is the inven
tion of Mr. Benj S. Cburch. 
Messrs. Tiffany & Co. , of Union 
Square. New York city, are tbe 
sole agents for its introduction 
and sale. 

• • • •• 
& Siocular Storm. 

The storm of sleet which late
ly caused so milch havoc in the 
forests of France by overloading 
the trees with ice, was more than 
paralleled by a recent storm in 
Oregon. The Ashland Tiding. 
reports that one morning, on 
looking towards the mountains 
south of Ashland, the people 
were surprised to see the pine 
trees all bending in one direction, 
as though bowed by a terrific 
wind storm, while the mOrning 
was clear and calm-not a breath 
of air in motion. Upon a closer 
Inspection the phenomenon was 
easily accounted for. During 
the night before a heavy wind
storm had swept over the moun
tains, accompanied by rain and 
snow, and the steady force of 
the wind held the branches of 
the trees in the bending, crouch. 

. : smallest size to which it was compressed, and the old ties 
eler for a moment. �t was then on!y a �atter of ordlDary may be removed without cutting. 
courtesy to re�rd thl� cus!om, but ID t?IS fast age the �rav. ! An improved looping attachment for sewing machines, 
eler not only nsks losmg hiS seat, but hiS bag�ge al80, If .he patented by Mr. Alfred W. Cochran, of Harris, Ala. , forms 
chances t.o �tep out. of the car or lose sigh� of It f?r a mID- i a loop in the upper thread above the presser foot, so that 
�te. ThiS IS e�pecla�l! the case �t meal. times �hJle travel- when the needle descends in making the last st i tch in a 
�ng by rail, or m waltm� for trams: or 10 makIDg transfers seam, a knot is formed, which prevents the unraveling or 
In the course of travel, either by rail or steamboat. loosening of the end stitches 

To obviate this risk of loss of baggage and the annoyance 
• 

of carrying or watching it, Mr. Geo. M. Young, of El Paso, 
Ill. , has devised and patented the fastener shown in the ac· 
companying engraving. This invention, although very sim
ple and inexpensive, must prove of great value to travelers. 
It consists of a chain carrying a loose link, and having upon 
one end a large ring, and upon the other a padlock. The 
lock and the ring at the ends of the chain are of such size as 
to retain the loose link, as will be seen by reference to 
Fig. l. 

In employing this device as a shawl carrier a loop is made 
in one end of the chain to receive the shawl or other 
article, by pa..�ing the portion of the chain near the end 
through the end ring : the Joose ring aud lock form another 
loop, and the portion intervening between these loops serves 
as a convenient handle. The device as thus arranged is 
shown in Fig. 2. 

When used as a baggage fastener either end of the chain 
may be passed through the handles of the valises, baskets, 
or whatever it is desired to secure. and then passing them 
around a car seat arm, chair round, or other object, when the 
lock is engaged with either or both of the rings, as shown in 
Fig. 8. 

THE DU&A5D DOUGH XBBADEL 

FiC;. 2 
PiJ. 3 

TO AlORICAlf PEDODTEB, 

Mr. Francis W. Long, of Philadelphia, Pa. , has parented 
a novel bird cage support, which consists of a spring-acted 
drum, on which is wound the cord which supports the cage. 
The spring in the drum is sufficiently powerful to sustain 

the cage, and the cord is clamped 
in any desired position by a pecu
liar fastener. 

An improved thill coupling, 
patented by Mr. R. Houghta
ing, of Grt'at Valley, N. Y , hRS 
a rubber pressure block fitted 
into the hinged cover for pre
venting rattling and taking up 
wear. The coupling permits of 
readily attaching and detaching 
the thills or pole from carriage. 

An improvement in vehicle 
axle lubricators has been patent· 
ed by Mr. James M. Smith, of 
Sycamore, Ill . It consists of a 
box having grooves and recesses 
filled with packing material for 
retaining the oil, and in an oil 
box of peculiar construction, 
which communicates with the 
packed grooves. 

Messrs. P. J. Clark and Joseph 
Kintz, of West Meriden, Conn., 
have patented an improvement 
in hanging lamps, which consists 
in connecting rubber Ups to the 
underside of the weights upon 
the edge that rests upon the 
shade or ring holder. the object 
being to prevent the jar result· 
ing from the contact of the 
weight with the shade ring. 
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TO J'LYIlfG DOG. 

The flying frog is a native of East India and the 
islands of the Bunda Archipelago. Several speCies of these 
frogs have long been known, but it was not until a 
few years ago that Wallace discovered that the skin 
connecting the toes of this frog serves not only for swim
ming, but for flying also. Wallace thought he had disco
vered an entirely new species, but 
subsequen t researches have proved 
the identity of this frog with the 
so-called paddle frog previously 
known 

As will be seen from the accom
panying engraving, the toes of the 
flying frog are very long, and are 
connected by a skin, which is laid in 
numerous folds when the animal is 
at rest, but which, when spread, 
covers a larger area than is taken up 
by the body and limbs of the 
animal. The individual captured 
by Wallace was altogether about 
four inches long. The skin between 
the toes of the hind feet measured 
four and a half square inches, 
while the area taken up by the extend· 
ed skins of all four feet exceeded 
twelve square inches. The ends of 
the toes are provided with concave 
disks, the peculiar construction of 
which permits the frog to take a 
firm hold of the branches. An
other peculiarity of this frog is the 
power to inhale and store in the 
body a larg� volume of air. By this 
means the body is cOll'siderably dis
tended, and its weigbt, compared 
with its bulk, reduced. This faculty 
and the large surface offered by 
the membrane between the toes, 
enable the frog to fly short dis-
tances from branch to branch. In appearance the flying 
frog is extremely beautiful. The back and legs are of a lus
trous green color ; the belly and toes are yellow ; the skin be
tween the toes black and decorated by yellow stripes. With 
the exception of the folds in the web of the feet, the surface 
of the entire body is smooth. 

.. ' e ,  .. 
TO FEliDe, OR SAllABA POX. 

The fen nee is an inhabitant of Africa, being found in 
Nubia and Egypt. It is a very pretty and lively little crea
ture, running about with much activity, and anon sitting 
upright and regarding the prospect with marvelous gravity. 
The color of the fennec is a very pale fawn, sometimes 
almost of a creamy whiteness. The tail is bushy, and par
takes of the general color of the fur. except at the upper part 
of the base and the extreme tip, which are boldly marked 
with black. 

The full grown animal is quite small, measuring scarcely 
more than a foot, exclusive of the bushy tail, which is about 
8 inches long. 

It is said that the fennec, although a carnivorous animal, 

'titutifit  �mtritJ •• 
deUghts to feed upon various frults, especially preferring the 
date. It is also saId that it can climb the trunk of the 
date palm and procure for itself the coveted lUXUry. 

This creature presents a strange medle of characteristics 
that have been a stumbling block to systematic zoologists, 
and it has been frequently transferred by them from one por 
tlon of the animal kingdom to another. Now, however, it 

THE nnRG FROG, 

247 
11t1l1t7 of' Toad •• 

In our last issue we published au appeal, all the way from 
India, for the crow, which our farmers a little later will 
strive to annihilate, and, failing in that. will contrive all 
sorts of devices for scaring them from their fields. Now 
comes an appeal from our own land in behalf of the toad. 

A writer in the New York Tribune notices the fact that 

. , 

many gardeners already appreci· 
ate the valuable services of common 
toads for their insect·destroying 
propensities, and afford them 
protection, while as many more, 
perhaps, are ignorant of their use
fulness. To the latter class it 
should be known that toads live al
most wholly upon slugs, caterpil
lars, beetles, and other insects, mak
ing tbeir rounds at nigbt when the 
farmer is aslee}r-and the birds too 
-and the insects are supposed to be 
having it all their own way. En
glish gardeners understand tbese 
facts so well that toads are pur
chased at so much a dozen and 
turned loose, and tbe best of it is 
the toads generally stay at home, so 
the gardent!r is lIot troubled with 
buying his own toads over again 
every few days. 

The toad can be tamed, and will 
even learn to know its master, and 
come when called ; the writer has 
not only had such pets himself, but 
could give other instances of toad
taming that have come under his 
observation. Toads can be made 
very useful about the house, and 
will do not a little good in destroying 
cockroaches, flies, and other house
hold pests. They are sometimes 
known to eat worms, which they 

is admitted that the fen nee belongs to the genus VUZPU8, being grasp by the middle with their jaws, cramming in the writh

a congener with the various foxes of the Old and New ing ends of the unfortunate articulates by means of their front 
Worlds. feet. Insects are seized and conveyed to the mouth by 

Like veritable foxes, the fennec is accustomed to dwell in means of tbe rapidly darting tongue, which always secures 

subterranean abodes, which it scoops in t�e light sandy soil the victim as it is about to fly or run away. 
of its native land. Its fur is of considerable value among the - • e I .. 
natives of the locality wherein it is found ; it is said to be _ATVBAL BISTORY _ODS, 

the warmest found in Africa, and is highly prized for that A New Natural Order of Plant8. -If not an entirely new or-
quality. der, at least a very anomalous member of the vegetable king-

The fennec is a quaint l ittle creature, wearing an air of dom, has been discovered by Dr. Beccari, in New Guinea. 
precocious self-reliance that has quite a ludicrous effect in 80 It is described and figured in the third part of Dr. Beccari's 
small an animal. The color of its eyes is a beautiful blue ; Male8ia. At first sight one would take it for an orchid, and 
and the whisker hairs which decorate its face are long and I on a little closer inspection one would be inclined to regard 
thick in their texture and white in color. The fen nee is it as an orchid with six free stamens. The plant, which has 
identical with the fox-like animal named . .  zerda "  by been called Coraia ornata (the genus name in honor of the 
Ruppell arid " cerdo " by IIliger. Marchese Corsi Balviati), is a brittle, straw-colored, root para-

e • •  , • site, from 6 to 8 inches high, with a stoloniferous root emit-
KNOWLEDGE cannot be acquired without pain and applica- ting long flbers, and bearing scales and buds. The stems are 

tion. It is troublesome, and like deep digging for pure wa- somewhat clustered or tufted, and clothed with variable 
ters ; but, when once you come to the spring, it rises up scales increasing in.size upward, the upper ones sheathing at 
to meet you. the base, and about an inch long. Each stem is unbranched, 

0.00.-( VuZpeI Ztumnlie.) 
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j ,itutifi, �mtri,a •• 
and terminates in a solitary flower about 1� inch in diame- duces the regular sound of a lIute. On this account the enter the cage, and tie the unsecured paws o f  the tiger. 
ter when fully expanded. The perianth is superior, and con- natives of the Soudan name it the " whistling tree." When both of the rear legs were caught in the noose, •• Jim .. 
sists of six divisions, a large upper cordate one, which is The Pujf-balltJ Of the United Stata.-In a monograph of sprang up in order to attempt to 'get loose, when the assist
erect and flat, like the standard of some Papilionaeem, and these fungi read before the Albany Institute in February, by , ants, by drawing on the ropes, threw him on his " broad· 
five narrow strap-shaped ones directed downward. Stamens Mr. Charles H. Peck, the author states that these well known ! side " and drew his four paws close to the cage bars in 
six, in two series ; fllaments distinct, but very short and thick ; vegetable productions are useful because they are edible. front. 
anthe1"S two·celled, relatively large ; pollen pulverulent ; ovary None of the species are considered dangerous or even hurt- THE CUTTING. 

inferior. one-celled, with three intruding parietal placentas ; I ful, yet some are so small and so scarce that they arc not of When the paws were secured close to the bars, the rope 
style short, clavate, terminating in a three-lobed stigma. much value for food. The larger ones are generally better around the neck was removed, and a man was stationed ncar 
With regard to the position of this singular plant in the natu- lIavored than the smaller and more common ones. They the head with a stout stick of oak, with instructions to put 
ral system, Dr. Beccari says it is undoubtedly near the or- should be used as food in the immature condition only, it in the tiger's mouth every time he raised himself and at
chide, and further adds that it might constitute the type of a while the lIesh is as yet of a pure white color. Puff-balls as tempted to bite his fastenings. 
new family between the BurmanniaceaJ and lIJ/prniiJnJ, to be i an article of food have the advantage over mushrooms that The rear right foot, the worst of the four, was next drawn 
called the CorlfiacelB. The habitat of the plant is in Mount I they arc not often infested by insects or their larVa>, and there through between the bars, and the cutting part of the opera
Morait, on the north coast of New Guinea, at an elevation of I is scarcely any possibility of mistaking any deleterious spe- tion commenced. Mr. Forepaugh used a pair of wire nip-
1,200 to 1 .300 feet. cies for them. There are several genera of puff-balls, the pers, sharpened to a fine edge, and seizing the paw, he 

ReapiMtion oj " Amm. "-The Amm calIJa is a fresh water most extensive one being that of Lyeoperdon. It is this genus pressed out each claw and cut the end off. In this paw each 
fish, abundant in the Mississippi river and the great lakes. It that is the subject of Mr. Peck's paper. The whole number claw had grown int.o the ball of the foot. After cutting off 
attains a length of about two feet. Prof. Burt G. Wilder, of of species of this genus thus far knbwn to grow in the United one of the claws, Mr. Forepallgh caTIed for a penknife, and 
Cornell University, has published in the Proceedings of the States, according to the article, is 28 ;  and of these the edible dexterously drew from the wound another claw which had 
American Association for the Advancement of Science, an qualities of six of the larger species were personally tested. I grown in and which had been shed. When the claws on 
account of a series of experiments which seem to show con- He recommends as good eating the " giaut " puff-ball (L. this foo' had been cut, burnt alum was rubbed into the 
clusively that Amm not only exhales, but also inhales air, giganteum), the " cup-shaped " (L. eyathijorme), the " IQng wound and balsam of flr was then poured in. The former 
and that this respiration is carried on by means of its swim- stemmed " (L. 8accatum), and " Wright's " (I-. Wrightil; ; but was to remove the corruption and the latter to heal the 
bladder. This is 80 much subdivided that Cuvier and others finds the two common ones-the II studded " (L. gemmatum) wound. This same operation was repeated with the other 
compared it to the lung of some reptiles. Experiments' and the " pear-shaped " (L. 'P1/riJorme)-of an unpleasant hind paw, and Mr. Forepaugh then proceeded to attend to 
scemed to show that the aerial respiration was more active I ftav8r. The largest specimen of New York puff-ball that the front feet. This operation was rather more dangerous, 
when the water in which the fish lay was imperfectly aerated. I Mt. Peck haS seen was one contributed to the State cabinet as the lion tamer was forced to place his hands within reach 
The average of 23 measurements of the amount exhaled was b� Mr. Warne, and �hich was 15 inches in �iameter in its of the tiger's form�dable teeth. Each ti�e, however, that 
13 c. centimeters. The exhaled air contained 3 per _cent of dried state, and which was of course considerably larger he started up, the stick was presented to him to chew upon, 
carbonic acid ; and, when the fish was fasting, it contained when fre!lh. and when all was over, the end of the oaken stick was found 
at least 1 per cent. The fish displays great powers of endu- • I • I .. to have been splintered by the animal's teeth. When all the 
ranee of privation of water. On one occasion a specimen �eratlo� oC T�_IDK � T1�er'. Toe.. 

• �laws had been .clipped, and the alum and balsam rubbed 
was kept out otwater for 65 minutes without any apparent The. Philadelphia E!)6mng �Uetm g'lVe� the f?llowmg IOto the wounds, the attendants, at a wor� from Mr. Fore-
discomfort or. injury. , During,Ulost of the time the gill covers I �aphl.c ac�ount of . the operation of secunng a t�ger and paugh, pulled on the safety ropes, and the tiger sprang to his 
tightly closea.�but there were regular movements of the jaw, I tnmmmg hiS toe nalls, as performed at the -ZoolOgIcal Gar- feet and was free. 
hyoid apparatus, and sides of the mouth. I den a few .days ago. It s�ems the �oyal B.engal Tiger �ad The relief was immediate, judging from the manner in 
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' been suffermg for a long time from m-growmg claws, which which the great beast walked about his cage. Mr. Fore-068 t"., po88um .na1l rJ88'Um .  - e o  ten ear 0 IS h d b ' f I that 't 'th d'ffi ult h ' . 
mammal " playing 'possum, " as it is called ; in other words, I b
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as �augh said that �he paws would probably heal 10 � few days, 
f ·  I d h d D '  h' II ? D a e to wa a out IS cage. seems a so a 1m , or If proud flesh did not appear. In that case .. Jim " would elgn ng eath w en capture . oes t IS rea y occur oes • . , h d b h 1 b d ' . 

d l'b 1 k ... d "  t that IS the animal s name, a ecome somew at ce e rate have to be agam secured, and more alum, or perhaps caustic, the opossum e I erate y ma e an euort to ecelve Its cap ors , h' . t b'l't d f l ' d' t' 
. h' h' If • . . h . . d . •  b h' Lor IS 10 racta I I y, an rom 11S IS mgUls 109 Imse rubbed mto the wounds. The whole operatIon was per-by assummg suc a pOSItIOn, an suppresslOg ItS reat 109 • . d h G d 87 b '  fl' . . . 

d d? I 
. I h' a short time after hIS a vent at t e ar en-1 6- y 10 ICt- formed mSlde of twenty mmutes and had the cage been to such an extent as to appear ea n an artlc e on t IS . • . . . . f d : 

b · . h & '. . llT D C C Abb th I mg mJUl'les on hIS mate, from whICh she shortly a terwar smaller and the bars further apart It would have taken even su Ject 10 t e UJn!)6 .Hews, r. . .  ott answers ese d' d Th f 1 fi d '  t t " J' " I . . . . . Ie . e ema e was con ne lo a cage nex 0 1m, ess time. questIons 10 the negative. After a numb�r of experiments and one day stuck her tail through the bars into the com- The cut claws will grow again in time, and will, in all made o.n.this animal he draws the conclUSIOn that tl.le �urled partment of her lord and master. That individual, being in probability, grow in again, and will have to be clipped ; but up pOSitIOn usually assumed by the opossum when It IS sup- rt ' 1 I I d '  d h t 'l d h Id Sh • . d '  . . I I a pa ICU ar y ug y moo , SClze er aJ an e on. e, after they are clipped once more, it is believed they will not posed to be felgnm� eath IS tha� ';hICh the aDl�a a ways in order to free herself, put her hind legs against the bars grow in again. Mr. Forepaugh said that they should be assumes wh�n. sleepmg, and that It IS the one best calculated and pulled. Her leg slipped between the bars, and " Jim " cut as soon as they grow out and exhibit a tendency to turn to prevent mJury from blows, as the head .and breas� are relinquished his bold upon her tail and caught her leg. which inward. He also said that all graminivorous animals should thus protecte� . . He s.ay� that the o�ossu� IS superlatively he literally crunched between his teeth. The injured ani- have their hoofs pared once a year, as it makes them stand lazy an� POSitively timid, and not lOtelhgent when com- mal died soon after the occurrence. better. Neglecting this injures all such animals. pared With the raccoon, otter, muskrat, or marmot, and he N t I 1 '1 M F h ho rfo ed the 
d . . .  h 0 ong ago , w 11 e r. orepaug , w pe rm • I .  I .. believes that t�e suppose . habit of felgnmg death w en cap- ' operation, was visiting the garden, he noticed tbe tiger's Capture oC a De .... l II'I.h. ture� by man IS to be attrIbuted to fear, and by no means to : condition, and said at once that the claws should be cut. One of the fishermen employed by Larco in drawing hi' cunDing. . 

• . . . I Speaking from a life-long experience, he said that if the nets this morning found, entangled in its meshes, a veritable 
Coorongtte. -Great lOterest was excited 10 South Austraha claws were allowed to remain much longer death from lock- devil fish of large size. The ugly thing was so entangled, about ten years ago by tbe discovery of a curious carbonifer- jaw would be the result. Superintende;t Brown accord- and held on with such tenacity, that it was with great diffious substance resembling caoutchouc found on the surface of ingly made arrangements for the lion tamer to undertake the culty, and only after tearing the net badly, that it was rethe soil, and serious attempts were made to utilize it. The job. leased and got into the boat. It was brought to the wharf, origin of the substance (which was knowp by the name of The undertaking was no trifling one, for a tiger is so pow- where a number of persons visited and inspected the mon" coorongite ") was very uncertain, although it was supposed erful and active an animal that there was serious danger of ster. The body is an clongated oval about 15 inches w ide to be derived from subterraneous deposits which oozed his breaking his neck in his struggles. The operator was and 4 feet long from the head to the end of the spear-shaped through fissures in the ground ; but the sinking of deep wells also in danger from the teeth and paws of the tiger. Upon tail. The mouth, or rather beak, is exactly like the mandiin the ground led to the discovery that this theory was wrong. the rail in front of the cage were arranged five stout manila bles of a hawk. and is placed underneath the body. The Large quantities were sent to England for experiment, but ropes, each provided with a slip knot and a safety string. A long arms or feelers, of which there arc eight, radiate from the supply proved very uncertain, and it was found that safety string is a stout cord attached to the knotted loop in around this beak, and the largest of them are upward of 7 though useful chemicals might be derived from it, it would the rope, and when pulled it acts so as to release or open the feet in length, making 11 feet from the end of the two longnot properly amalgamate with the India rubber, so that it was knot. It is used so that the rope can be thrown at once cst tentacles to the tip of the tail. The other arms are from useless to the manufacturers of India rubber goods. From from an animal in case " anything goes wrong," to usc Mr. 4 to 5 feet long. The underside of these feelers, for about an examination of specimens sent to the well known crypto- Forepaugh's words. One of the ropes was a % inch rope, two feet from the tip, arc armed with rows of sharp-pointed gamic botanist, the Rev. M. J. Berkeley, the latter was in- which was used to secure the ani mal's head. The others hooks, increasing in size as they approach the end, where cl ined to believe that the substance was a vegetable prodllc- were � inch ropes, and were used to fasten the paws. they terminate in veritable talons. 1.'he body is of a reddish-tion ', and this view was held also by Mr. G. Francis, of the 2 

TYING THE TIGER. gray color on top and a pale salmon pink underneath. The Adelaide Institute, who considered it a lichen from the fact The spectators were decidedly nervous when Mr. Fore- underside is covered with small suckers possessing considerthat it was granular in structure and covered over with cups paugh drew off his coat and the jeepers arranged themselves able power. Even after the creature had been on the dock containing spores. During the fall of 1878 a fresh deposit in front of the cage. But not so with the man upon whom for some time, and was nearly dead, a finger placed to the was found, and a liberal supply having again been sent to 
all the danger and responsibility rested. He was calm, cool, mouth of one of these suckers was seized upon and only reDr. Berkeley he now pronounces it to be not a vegetable, but and deliberate, and his steel-gray piercing eyes took in every leased by a strong pull. While lying on the dock the fish a substance of as yet problematical nature, and states that t f h' . I exuded about two gallons of the dark fluid with which it is thO . rk I t 1 th d'ffi It b t . l' f 't movemen 0 IS anlDla . 

�o mg IS l e y  0 so �e e I eu y � examma Ion 0 � The tiger, meanwhile, was lying with its head close to the supplied, and which it uses to discolor the water, either to m the moment of depOSit. �he commerCial value of the arb- bars at the front of the cage, and when lIr. Forepaugh conceal itself, or to render helpless its prey. This fluid is cl� be�ng �oubtful, the questIOn now becomes one of purely 

I gently touched him with a pole he got up and hobbled of a most offensive odor and is of a dark yellow color. The sClentJ�c lD�erest. 
. .  around, looking in mild surprise at the array of keepers. monster, which was captured just inside of the line of kelp, A Gtg�ntu; Earth Worm.-The gov��ment of VlCtona has The lion tamer coaxed him over near the bars, and placing would be an unpleasant thing to come across in the water, 

rec('l\tly Issued the first decade (contammg ten colored plates) the loop of the large rope on a pole, tried to pass it over his and after seeing him one can thoroughly appreciate the of a ".Prodro�us " of the. zoology of the �olony, One .of the neck. The tiger did not at first understand thill.maneuver scene in the cavern, so graphically described by Victor Hugo 
most mterestmg of the IOvertebrate ammals figured 1D the and avoided it. He was soon cornered, however, and the I in II The Toilers of the Sea. " The fish was cut up and 
�ork is the gigantic earth. wo�m, na.med Meg�l� Austra- loop thrown over his neck and pulled tight. To his intense I taken out by the fishermen to their crab nets as bait, but the 
lts by Prof. M�Cor' whl�h I�hablts the . nch sod o� �he surpri!l6 and rage, he was drawn close to the bars. He then beak and some of the larger talons were sccured by Mr. Brandy Creek district of Vlctona, and attains the surpnslDg I lay down and quietly awaited developments. The loop of Reece. Small fish of this description have been found in 
length of from 5 to 6 feet. l one of the smaller lines was next laid in front of his front the channel at different times. messuring from 6 to 8 inches, 

The ., WhisUing 7'1-66. "-In Nubia there are groYes of right paw. Mr. Forepallgh then, with a small iron scrapl'r, but nothing approaching this one in size has ever been cap
acacias extending over 10:1 miles square. The most conspicu- ! pushed one rope under the paw, when the assistants drew tured in this vicinity.-&nta Barbara (Cal.) Preaa, March 22. 
ous species, says Dr. Schweinfurth, is tbe Acaciaftstula. Its the loop tight, and pulled the paw also close to the bar. • I .  , .. 
Arabic name is " soffar, " meaning lIute or pipe. From the .. Jim, " by this time, was fully awake to the situation, and Ploto' • .)'ouroey Aero •• A,ma. 
larVal of insects which have worked th('ir way to the inside, he showed his rage by deep roaring and frantic struggles to Pinto, the Portuguese explorer, reports that, notwithstand-
their ivory white shoots are often distorted in form and I free himself. The cool and collected Mr. Forepaugh paid ing the grievous hardships and difficulties, be succeeded in 
swollen out at their base into a gl;>bular bladder-like gall, no attention to these d('monstrations of the tiger's disappro- saving all his papers. embracing twenty g('ograph ical charts, 
about one inch in diameter. After the insect has emerged bation of the proceedings, but secured the other paw in the many topographical maps, three volumes of notes, meteoro, 
from 1\ circular hole, this thorn-like shoot becomes a sort of same way. Thc animal was now fronting the spectators, logical studies, drawings. and a diary of the complete explo
musical instrument, upon which the wind as it plays pro- and, in order to secure the hind legs, Mr. Forepaugh had to ration of the Upper Zambesi with its seventy-two cataracts 
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Areblteeta' Trials and Trlbula,lons. 

A writer in the AmeriCan Architect relates the common 
experience and trials of architects with their customers as 
follows : 

What architect has not had clients who came to him with 
a painfully elaborated impossible sketch, saying, " Now, this 
is about my idea of a house. I wish you would make me a de
sign that would embody it in a practical form. " The architect 
takes such a sketch and remodels it, endeavoring to satisfy 
all the requirements, and making of it, in the end, a crea
tion entirely his own, which he presents to his client, who 
exclaims almost invariably, " Why, how simple I any one 
could have done that !" and makes up his mind that archi
tecture is a very easy business. Or, again, an architect in· 
quires about some work that excites his interest or admira
tion, as having architectural merit , and is answered, •• Well, 
Mr. So-and-so was our architect, but we really did not need 
him ; my wife was the real designer, and the good points of 
the house are all her ideas. " Of course 
it is not pleasant to have one's thunder 
stolen in such a manner, and the unfor
tunate architect who has twisted and turned 
his plans and put one tracing over an
other, in trying to reconcile the ideas of his 
client's wife with themselves, with each oth
er, and with his design, is tempted to vow 
that in future he will reject, on principle, all 
ideas brought forward by his client's w ife or 
any of his female relatives ; or-a more dread
ful vengeance still-that he will let madam 
design the house herself. It is the only re
dress he can hope for, as, when such a version 
of his services is given, it is more generally 
believed than would seem possible, in view of 
its improbability, a1Id he bas few 'opportuni
ties to justify himself. 

Ititutifit �mtritlu. 
cities are beer drinkers. It is asserted by competent author
ity that the evils of heredity are more positive in this class 
than from alcoholics. If these facts are well founded, the 
recourse to beer as a substitute for alcohol, merely increases 
the danger and fatality following. 

In bitters we have a drink which can never become general ; 
but its chief danger will be in strengthening the disordered 
cravings, which later will develop a positive disease. Public 
sentiment and legislation should comprehend that all forms 
of alcohol are more or less dangerous when used steadily; 
and all persons who use them in this way should come under 
sanitary and legislative control.-Quarterl1l Journal Of IMo 
bridll. 

• • • • • 
SILVER WATER BOTTLE. 

The engraving on this page represents a solid silver water 
hottle of rare beauty, engraved by native Indian designers, 
who fQllow with great strictness the canon of art which has 

But there are other instances where archi. 
tects are subjected to more serious wrongs 
and annoyances, and which are seeming1y as 
difficult of redress. An architect is invited, 
for instance, together with a number of other 
architects, to submit designs for some large 
building ; the architect whose design proves 
the most acceptable to the owner or client is 
to be appointed architect of the building, and 
to carry out his design ; the other competitors 
are to be paid a fixed sum, avowedly based, 
under the most liberal arrangements usually 
made, upon the amoun t of time and labor re
quired to produce the drawings. Iu due time 
the designs are submitted to the owner, or his 
representatives, one of them is selected, and 
its author appointed architect, the other de
signs being returned to their authors, with 
the stipulated compensation. So far our ar
chitect, whom we will suppose to be one of 
the unRuccessful competitors, has nothing to 
complain of, unless, indeed, he has reason to 
believe that other considerations than the 
competence of the competitors and the merits 
of their design were allowed to influence the 
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choice of the owner, a contingency which we 
will not consider here. The building goes on, 
and our architect returns to his own affairs, 
but discovers, during or after the erection of 
the building, that certain essential features, 
which at the time of the competition only ap-
peared in his drawings, have been embodied 
in the new building. Now, what position 
can he take in the matter ? Has he a right to fecI that he 
has been defrauded, and if so , who has defrauded him, and 
what redress can he obtain ? 

ENGRAVED SILVER WATER BOTTLE. 

obtained for centuries ; only too often misapplied by ollr 
own workmen in their endeavors to improve upon foreign 
styles of art, without understanding their principles. 

249 
them there would be no more risk than is incurred with the 
seamen's waterproof jackets ; the !'mall spare supply would be 
harmless calico sheets, not to be waterproofed until required . 

The recipe used by Mr. Berthon to render the canvas of 
his collapsing boats airproof and waterproof, and belie\'ed to 
be similar to that used in the British dockyards for hammock 
cloths, is as follows : To 6 oz. of hard yellow soap add 1�,� 
pint of water, and when boiling, add /) lb. of ground spruce 
ocher, � lb. patent driers, and /) lb. of boiled linseed oil . 

For waterproofing sheets, the ocher should be omitted, as 
it adds to the weight, lessens the flexibility, and is un
necessary. 

• II • •  
lapanese Broozes. 

Mr. Consul Flowers, in a report on the commerce of 
Hiogo and Osaka, Japan, lately issued by the Foreign Office, 
thus speaks of the manufacture of Japanese bronzes : " The 
moulds, which of course vary according to the shape of the 

vase or bowl it is desired to make, are made 
of wood, sometimes covered with straw. On 
this a coating of clay is placed ; over this 
comes a layer of wax, which is moulded into 
the design required. Another thick coating 
of clay is then added, and the inner wooden 
mould being taken out the orifice at each emI 
is closed. Two holes are then made at one 
end connecting with the layer of wax, so as 
to enable the wax, when melted, to run out, 
and through these the molten bronze enters, 
filling the interstices occupied by the wax. 
The subsequent process of casting is of the 
rudest kind. The earthen mould is placed in 
a small clay oven hollowed out in the floor of 
the workshop, the size of which depends upon 
that of the casting. The oven is then filled 
with charcoal and closed, with the exception 
of a circular opening at the top, on which a 
chimney, a foot or so high, is built of wet 
clay. The oven is connected underground 
with a wooden bellows, protected from the 
sparks and heat from the furnace by a small 
earthen or stone wall a foot high, and which 
is worked by hands and feet. The first 
operation is to melt the wax, which runs out, 
leaving the impression of the design stamped 
firmly in the surrounding layer of clay. This 
done, the mould is taken out and allowed to 
cool. It is then put a second time into the 
furnace as before, and the molten bronze is 
then poured into the mould through the holes 
by which the wax escaped. After the bronze 
has filled the mould the chimney is knocked 
off, the oven supplied with fresh charcoal laid 
evenly around the mould, and a lid being put 
on the oven, furnished with small perforated 
holes, the bellows are set to work again for an 
hour or more, according to the size of the 
casting taken. This operation generally occu
pies a day. When the casting is taken out of 
the oven, the earth outside and inside is 
scraped off, and reveals the vase or bowl in a 
rough state. It is then put into the hands of 
rude work men, boys being mostly employl'd 
in this part of the work, by whom it is po· 
I ished and scraped with a knife until it  pre· 
sents a smooth surface. It then passes on to 
the carver, who fills in the details of the 
designs. When his work is done the vase or 
bowl is dipped into a boil ing solution of vine-

gar, sedge, and SUlphate of copper, in order to give it the 
proper color. A few finishing touches in the way of polish 
are added, and the article is finished and ready for sale. " 

.. , . , . .. I . . . .. . . . . 
Beer Drinking In 'he United S'a'e.. The Coliseum Drained. 81muI&aneous InvenUons. 

For Bome years past a decided inclination has been apparent The stagnant water which has been suffered for years to We have repeatedly alluded to the singnlar fact, from our 

all over the country to give up the use of whisky and other accumulate and breed fevers and frogs in the Colilleum at own observation, of persons residing in remote places from 

strong alcohols, using as a substitute, beer and hitters and Rome, has been drained off at last. An ancient sewer, ex- each other making the same invention about the same time. 
other compounds. This is evidently founded on the idea tending from the meta sudan8 to the Tiber, was discovered . The New England Journal of Education mentions a new 
that beer is not harmful and contains a large amount of and was connected with a drain from the Coliseum. The case of the simultaneous appearance of the same invention 
nutriment ; also that bitters may have some medicinal quality, water was admitted into this ancient sewer on the 3d of as follows : 
which will neutralize the alcohol it conceals, etc. These March, and the flood which filled the basement story of the " The application of the methods of ordinary writing to 
theories are without confirmation in the observations of famous amphitheater of Flavius was gradulllly drawn off. telegraphic communications has been a matter of long study 
physicians and chemists where either has been used for any In cleansing the sewer there were found a quantity of an- and experiment, but hitherto without success. We were 
length of time. The constant use oC beer is found to produce cient lamps with gladiatorial ornamentation, human skulls, shown on Saturday, March 22, at our oftice, a simple contri
a species of degeneration of all the organism, profound and and bones of animals. Much of the old Roman road in the vance, invented hy Professor Dolbear, of Tufts College, So
deceptive. Fatty deposits, diminished circulat,ion, conditions Foro Romano is now exposed to view, and the ruins of the merville, Mass. , by means of which the handwriting of the 
of congestion, and perversion of functional activities, local shops of the goldsmiths and silversmiths are visible. operator may be transmitted with the record of the mesRage 
inflammations of both the liver and kidneys, are constantly • • • I .. _ to the office to which it is sent. Singnlarly enough, on Feb-
present. Intellectually, a stupor amounting almost to para- Wa&erprooftnll: of Co"on and Linen Pabrlea. ruary 26, 1879, Mr E. A. Cowper, of London, exhibited in 
lysis arrests the reason, precipitating all the higher faculties The recipe for " waterproofing " stout calico, used by the operation, before the Society of Telegraph Engineers. in 
into a mere animalism ; sensual, selfish, sluggish, varied only Chinese, and which is perfectly efficient, alike in the hottest that city. a writing telegraph, constructed on the same prin

With paroxysms of anger, that are senseless and �rutal ; in and coldest climates, is believed to he composed of boiled ciple as that of Professor Dolbear ; and from the drawings in 
appearance the beer-drinker may be the picture of health, oil . one quart, soft soap, ope ounce, and beeswax, one ounce ; the SCIENTIFIC AMERICAN of March 29, one would suppose 
but in reality he is most incapable of resisting disease. A the whole boiled until reduced to three quarters of its the instruments identical. The achievement is a valuable 
sl ight injury, severe cold, or shock to the body or mind. will previous quantity ;  but experiments are required to satis- one, and both parties �re worthy of highest credit as inven
commonly provoke acute disease, ending fatally. Compared , faetorily test the above proportions ; paint soon cracks, tors. " 
with inebriates, who usc different forms of alcohol, he is ! and ceases to be impervious to water. The addition to the • . . . .. 

more incurable, and more generally diseased. The constant boiled oil preparation of some ingredient which would pre- DR. JAMES FREEMAN CLARKE recently delivered a dis-
use of beer every day gives the system no time for reeupera- vent all risk of spontaneou!l combu8tion, when bales of oiled course on the Chinese ques\ion,  in which he v�ry quaintly 
tion, hut steadily lowers the vital forces , it is our observation goods are sent abroad, would be advantageous ; but no ob- and truly said that in America, if a man is black we en�lave 
that beer.drmking in this country produces the very lowest jection on this account applies to the supply of waterproof him ; if he is red we steal his lands and massacre his wife and 
forms of inebriety, closely allied to criminal insanity. The sheets (prepared with boiled oil, etc.) for use in ships, as only children, and if he is yellow we won't let him come here at 
most dangerous class of tramps and rumans in our large those that are in the hammocks would be coated, and with I all 
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Ititnfifi t .!mtritan. [ APRIL 1 9, 1 879 . 
•• loCI ... frOID Seaweed.. I of temperature takes place in its mass, so that the oxidation I which small holes were worn, that no ore might oe wasted. 

A very interesting product, called " kanten," or vegetable proceeds without the l'ontinuation of external heat. The It is such close and careful attention to the interests of their 
isinglass-a species of gelose derived from either of the sea· other principal sulphides are those of copper, lead, zinc, and , customers as this that is giving these works an enviable reo 
weeds Gelidium corneum or PIOC{]ll'ia lichenoides-is made in antimony. Sulphureted ores of copper, lead, and zinc are putation among mine owners ; for, as near as I could under· 
China and Japan, and exported to Europe in tlat and moulded usually roasted to render them reducible in the furnace, the ! stand it, the smelting furnace stands in the same relation to 
tablets and in bundles of strips. It is known in Cochin necessary heat being always obtained by the combustion of the miner that the grist mill does to the farmer, and is con· 
China as " hai thao, " and is used in France in several indus- coal or similar organic material. This roasting process ex· ' ducted on much the same basis. As the ore is received after 
tries, especially in the preparation of gold beater's skin, and tends over a considerable space of time, and the sulphur and weighing, an average assay is made ; a deduction of ten per 
for rendering tissues impermeable. It is soluble in boiling metals frequently burn to waste, because the utilization of cent made for loss, or difference between assay returns and 
water only, of which it takes up about 500 times its weight. the heat resulting from the burning of such fuel has not actual working product. A charge of $30 per ton is made 
It is manufactured as follows : hitherto been considered of much importance. From data for reducing, and the balance paid the shipper at once, the 

The seaweed, called by the native name of " tengusa, " is ' obtained by calculating the comparati ve temperatures pro. !  price being based on the price of silver per ounce on that 
carefully washed and afterward boiled, so as to form a gluish duced by the oxidation of the principal sulphides, Mr. HoI· I day. 
decoction, which is strained off and put into square boxes. loway was led to believe that during this oxidation sUffi. 1 - I • I • 
When cool it forms a stiff jelly, which can easily be divided cient heat was produced to render the smelting of the sul· A. New Great Gun. 
into squares a foot in length. The manner in which the phides a self.supporting operation. Instead, therefore, of The British War Office has been invited by Herr Krupp to 
Rurplus water is removed is very ingenious. The jelly prisms , allowing the roasting of the pyrites to proceed in the usual . '  send representatives to be present at the trials of a new steel 
are exposed in the open air during a cold night and allowed : slow manner, in which all the heat developed is lost, he pro· ' gun of extraordinary size, to take place at Meppen, in West· 
to freeze. During the day the sun melts the water, which I poses, after starting the oxidizing process by means of ex· phalia. The invitation has been accepted by tbe War Office, 
runs off, leaving behind what one might term the skeleton of I traneous heat, to force a rapid current of air through the which will be represented by two. officers deputed for that 
white horny substance, which is extremely light and easily I molten sulphide. By this means, he claims that the whole ' purpose. The gun to be experimented with on this occasion 
dissolved in hot water ; when cooled, it again forms a stiff ' of the oxygen of the air is abstracted while passing through, is the largest specimen of steel ordnance yet made. It weighs 
jelly. This article can be applied to many purposes-for and that the elevated temperature obtained by the quickened 72 tons, with a caliber of 40 centimeters, or 15�4 inches. The 
culinary uses, for making bonbons and jellies, for clari· oxidation accomplishes in a few minutes what, iu the case length of the gun is 32 feet 8 inches, and that of the bore 28 
fying liquids, asa substitute for animal isinglass, for making .of copper pyrites, takes many months to do. . feet 6 inches. The English 80 ton gun has a caliber of 16 
moulds used by the plaster of Paris workers, for hardening .  ·In eeveral preliminary experiments, in which large quan· inches, a total length of 27 feet, and a bore 24 feet long. The 
the same materials-in short, as a substitute for all kinds of titiell of pyrites were treated in a Bessemer converter, it was superior length of bore in the Krupp gun is thus apparent, 
gelatines, over which it has the advantage of produeing a . found that the pyrites could be melted by the heat evolved being 2194 calibers, as against 18 calibers in the Englisb gun. 
firmer jelly. Another seaweed much used for industrial pur· ' by its oxidation, and that the heat developed was sufficient The material of whicb the Krupp gun is composed is steel 
poses is the " fu, " resembling carrageen or Irish moss, and : to render the operation continuous. Full details of eacb ex· throughOlit. The core of the gun consists of a tube running 
npplied to similar uses, such, for instance, as the sizing of , periment are submitted in Mr. Holloway's lengthy paper its entire length, as in the Woolwich gun, but open at the 
t he warp of silk goods. Recently the manufacture of an isin· 1 read before the Society of Arts ; and the results of the ex· rear, the loading being at the breech instead of the muzzle. 
glass of this kind has sprung up in France, being made from periments themselves, which were witnessed by many of the The tube of this large weapon being of such great length 
the seaweeds found on the coast of that country. In. its crude · most prominent chemists of England and France, seem to it has been made in two portions, the joint bcing secured in 
�tate it is a yellowish gelatine, hut after repeated experiments ' promise an approaching revolution in the methods hereto· a peculiar manner. 
under the ausprc'es of the Industrial Society of Rouen it has I fore employed in certain smelting operations. We may observe that a sectional drawing of a Krupp gun 
been successfully converted into what bids fair to prove the is not to be obtained ; that the exact mode of building up is 
best sizing for cotton cloth known , and will probably entirely - I • I • not discoverable, except by cutting the gun to pieces. Over 
supersede the Asiatic product. Macerated in water for SUver Reductloo In Colorado. the tube are four " jackets," or cylinders, of various lengths, 
twelve hours, boiled for fifteen minutes, and stirred till it be· Mr. J. K. Hallowell gives in the Kansas City Re1Jie!o tbe supplemented by a ring over tbe breeeh portion. The cylin. 
comes cold, the article gives a clear solution, which, as it does following interesting account of the silver reduction works ! ders are much less massive than in the Fraser gun, and ap· 
not again become a jelly, can be laid in its cold state upon at Pueblo, Colorado : proximate more to the pattern of the Armstrong ordnance. 
any textile fabric and be left to dry. One invaluable prop· The town (5,500 population) is garnished with a well·built The gun is chambered-that is to say, the powder chamber 
erty it possesses is that' of defying at common temperatures court house and scbool houses, and is furnished with water· has a greater diameter than the bore. The form given to the 
damp and mildew ; and is, therefore, being applied to give a works-the Holly system-while the fine brick residences on powder prisms, and the adjustment of the cartridge in the 
luster not only to Frencb prints and muslins, but also to 

I 
the surrounding mesa add materially to its substantial ap· bore, allow altogether an amount of space whicb gives 40 per 

woolens and silks. I pearance. The place of most interest to me was the silver cent of air to the powder actually composing the charge. 
In China the first quality of the seaweed isinglass is used reduction works of Messrs. Mather & Geist, situated quite The gun is rifled on the polygroove system, with a uniform 

in a number of industries, especially in stiffening light i near the railroad cut. The chimney of the works is built on twist, and the shot is rotated by means of a copper ring let 
and transparent gauzes, and tlle fine silk which is used for i top of a hill, and the building containing the furnaces near into its circumference ncar the base. This ring, by filling 
making fans, screens, hangings, etc. It is on these stuffs, so I the bottom ; a long flue running up the hillside connects the the grooves of the ritling, also acts as a gas check, and seals 
well stiffened, that the artists produce such beautiful deEigns I two, and the distance is such that most of the vaporized pre· the bore from the moment it is rammed into its place, with, 
in colors, incomparable for their freshness and brilliancy. A cious metal is deposited and saved within it, while other· out waiting for any " setting up " by the pressure of the 
second quality of the article, of darker tint, is used by the wise it would be lost. There are three furnaces, capable of powder gas on igniting the charge. The closing of the breech 
makers of paper umbrellas and parasols and paper lanterns, reducing seventy.five tons of ore per twenty· four hours, each is effected by means of a sliding wedge, wbich passes across 
to smear the fine stretchers of bamboo on which they are furnace running from eight to ten weeks before choking up ; the bore, and is there fixed. The construction of this wedge 
formed. When thoroughly dried these articles of such ex· this is owing to the suitable character of the tlues used and is highly ingenious and simple, one feature being that of ren-
tensive use acquire an impermeability of long duration. the care taken in keeping up an even temperature. Each dering it impossible to fire the gun until the breech is effectu· 

.. I • I .. furnace is square in ehape, with two openings for running ally closed. The wedge is rounded at the back into the form 
off the slag, and two more smaller through which the metal of the letter D, so as to prevent the splitting of the gun by 

Tbe Utlllzatioll or Sulphide. all Fuel In Metall urc. is continually emerging into a small pot built into the brick. sharp angles. This moditlcation of the wedge has made the 
A new application of a process of rapid oxidation, by work, and from there ladled into iron moulds containing Krupp guns much more secure than they were some years 

means of which sulphides arc used as fuel, and which prom· about 150 Ibs. each, and shaped very much like bars of pig ago, when the wedge was made square at the rear. 
ises apparently to become of considerable importance in me· iron. In this condition it is called base bullion. and is ready The charge for this monster gun is to be 385 pounds of 
tallurgical operations on a large scale, has recently been for shipment East, where it  can be still further reduced prismatic powder, the projectile being a chilled iron shell of 
brought to the attention' of the Society of Arts by Mr. John more economically. The slag is drawn off into large iron 1,660 pounds, with a bursting charge of 22 pounds of powder. 
Holloway. pots mounted on wheels, and when cool enough is wheeled It is estimated that the velocity of the projectile as it leaves 

The new process is based on the following data : The into the yard, dumped, and broken up, quite a large button the muzzle of the gun will be 500 meters, or 1 ,640 feet per 
combinations which go to make up the solid crust of the of metal settling at the bottom, which is saved to go again second, corresponding to an energy of very nearly 31,000 
earth consist, as is well known, of compounds of the ele· through the furnaces. The coke comes from Trinidad, Col. , foot tons. Calculations have been made for certain distances 
mentary bodies with oxygen, and compounds of the ele· the iron ore tlux from Garland, while the limestone used is -namely, at 547 yards a velocity of 1 ,565 feet, at 1,094 yards 
mentary bodies with sulphur. Thus, for instance, iron com· obtained about four miles up the river, where it is loaded a velocity of 1 ,502 feet, at 1, 641 yards a velocity of 1 ,443 feet, 
bined with oxygen, forming oxide of iron, occurs in almost direct on the cars from the quarry, the Narrow Gauge road at 2, 187 yards a velocity of 1,391 feet, and at 2,734 yards a 
all rocks and forms vast deposits in many parts of the world. having a switch track to the works, as does also the Atchi· velocity of 1 ,345 feet per second. This last range, it will be 
The same metal, mineralized by sulphur in sulphide of iron, son, Topeka, and Santa Fe Railroad, standard gauge, mak· seen, is equal to 2,500 meters, the other distauces given being 
known as iron pyrite�, is one of the most widely distributed ing railroad communication with the whole country. I was respectively 500 meters, 1,000, 1,500, and 2,000. 
and abundant of natural minerals. Copper, lead, and zinc somewhat �urprised to learn that Canon City coals would not The Meppen shooting ground is admirably adapted for tbe 
are likewise found as oxides and sulphides, and it is from coke, while those from the north contain too much sulphur trial of this great gun, there being an available range of 
these natural combinations that is extracted the whole of to be as good for smelting purposes as the coke obtained 17,000 meters, or nearly 1 1  miles, with a breadth of 4,000 
these metals, artificially produced. It is in one or the other from Trinidad. The ores used are shipped from Rosita, Col. ,  meters. It is not likely that the gun will be fired at any 
of these two forms that the more common metals occur in and Leadville, consisting of argentiferous galena from the great angle of elevation, or even this noble range would be 
nature. " Ben Franklin " mines, some carbonates from the " Bas· insufficient. It is estimated, rather as a matter of curiosity 

In the present processes for extracting metals from their sick " of the tlrst place, and all carbonates from the latter. than otherwise, that if tbe gun were fired with its axis raised 
ores the requisite heat is always obtained by the buruing of The Rosita ores are hauled to the works in wagons ; the to an angle 43° with the borizon, it would send its projectile 
coal, coke, or other form of carbon. Mr. Holloway re- Leadville ores are hauled to Alamosa, Canon City, and Colo· to a distance of 15 miles. Great accuracy is also claimed for 
minds us, however, that the sulphides can be made to burn rado Springs, and from there shipped by rail. Of the Lead· this weapon, as for all the Krupp breech loading gnns. At 
in the air, and thus are truly combustible substances, while i ville carbonate-well, I have seen many clay banks that the forthcoming trials targets will be placed at such a distance 
the oxides, on the contrary, are bodies that have already been looked as rich, although tbere is a perceptible difference in that the gun will have to be directed by other means than 
.. burnt. " The metallic sulphides are consequently natural the specific gravity ;  in color they resemble the clay banks of , tbe visibility of the object to be hit. As may be supposed, 
combustible minerals ;  in fact the largest deposits of coal ex· Kansas City, while the " Bas$ick " ore was a light yellow I the cost of this great steel gun will considerably exceed that 
isting in various parts of the world are, perhaps, more tban and mucb richer in " pay. " The ores are shipped in sacks I of the Fraser gun of 80 tons. The largest steel guns previ
rivaled as sources o� latent heat by these natural sulphides, weighing from 70 to 150 lbs. Some is received in bulk from ously made are Krupp's two 56 ton breech loaders, one of 
abundant in every country and occurring in almost everv t.eadville at present, the quantity taken out being greater which is at Constantinople and the other at Cronstadt. 
vein in the earth's crust. It was the author's object to prov� than can be properly packed ; to this there must be some - • • • • 
th�t these min�rals can be utilized as sources of heat in cer. i waste in the long haul by wagons, and wbere, of course, a DR. DRAPER thinkR that stupid people may as well stop 
tam metallurgICal operations. On account of the frequency · saving will be ('ffeeted in time. eating quantities of fish for the purpose of repairing the de
of its occurrence, and the extent of its d('posits, pyrites rank It it< a real pleasure to visit works conducted as these are. ficiencies of nature, for it won't make them intellect ual. In 
as the most important of the metallic sulphides. The prin. Although many men are employed, there is no confusion or , brief, fish doesn't contain an excess of phosphorus, and when 
cipal constituent in this mineral 'in bisulphide of iron, with noise. Each man appears to understand his duty and does I dead tlsh 
which are frequently a�sociated sulphides of copper and ar· it. The proprietors give personal supervision to everything, Shine 88 bright 
senic ; silver and gold, too, being often present ' in larger or I and a8 I watched the men carrying sacks of ore into the As the stars at night, 
smaller quantities. building, previous to weighing, I heard the manager cau. it positively isn't owing to the presence of phosphorus, but 

When iron pyrites are roasted in the open air, an increase uoning the men to be careful in handling some sacks in to the oxidation of carbon. 
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J titutifit jmtriclu. 
T O  INVENTORS, I The Asbestos Booftng Is the only reliable substltnte l ice cold mlxtnre, 1 part fuming nitric acid (sp, gr. 1'49), These colis must be wound lu opposite directions. lise 

An experience of more than thirty years, and the pre- ' for tin; It costs only one haIfa muoh, llI fuJI,. as dnrable, aud 2 parts strongest sulphurlc acld,add slowly by dropa three or four cells of gravity battery. 2. How mauy of 
paratlon of not less than one hundred thousand appllca- and can be e .. slly applied b,. an,. one. H. W . Johns I II parts of pnre and concentrated glycerine (sp. gr. 1'211). the same cells will It take to run an electric engine pow
tlons for patents at home and abroad, enable us to un- Manufacturing Compan,., 87 Malden Lane, New Yorl<, 

I 
The liquid should be constantly agitated by blowing a erfol enongh to mn a large sewing machine 1 A. 40 or 

derstand tbe I ..... s and practice on both continents, and are the sole manufacturers. uniform current of cold 8lr through It. After standing 110. 3. How can I clean a straw hat that became dark? 
to POSse88 unequaled facilities for procuring patents Solid and Opening Die Bolt Cutters, Screw Plates, and for 10 minutes or so the whole contents of the veasel ls I A. Hang It tn.a barrel or box Illied with the acid fumes everywhere. 1n addition to our facUlties for preparing Taps. The Pratt & Whltuey Co. ,  Hartford, Conn. I cautionsly transferred to a large tnb of very cold water . of burning sulphur. drawings and specillcations qulcl<l,., the applicant can I , 
rest 888ured that his case will be llied In the Patent Of. Patent OtIIce Reports.-A complete set for sale. Ad. to whlch .a rotary motion has been imparted. The nl' l (15) E. N. S. asks how to put on the wn-
lice without dela,.. Every appllcatlon, ln ... hlch tbe tees , dre88 Room M, 2'.19 Broadwa,.. New Yorl<. troglycerme sinks to the bottom as a heavy oily liquid, tered or mottled appearance to brass articles. A. The 
have been paid. Is sent complete-including the model- American Wateh Tool Company, Waltham, :Maas. which may be washed by decantation with fresh water. brass ls 1lrst polished to the reqnired degree. and it i t  t o  t h e  Patent O1IIce the same da,. the papers are signed Lathes lor Jewelry Manufacturers. Consnlt Mowbray's "  Trlnltrqrlycerlne. It 2. How Is the Is a line surface the mottled appearance is Imparted by at our olllce. or received by mail, so there \s no delay In Wanted-8itnation by a Chemist. Accurate and rapid oil of glycerine manufactnred and from whatr A. Gly. , rubbing over It �ith a gyrato motion a Scoteh gra IIl1ng the case. a complaint ... e often hear from other worl<er. Addre88 " IL." P. O. Box Tda. Bethlehem. Pa. cerlne In a more or le88 Impure state Is a by prodnct ry . y 
sources. Another advantage to the Inventor In securing trom the mannfactnre of candles and @oap. It Is most . stone moistened with water. If the work .IS not very 
hlA patent through the �clentillc American Patent A Mechanical Draughtsman desires a situation. Ad· readily obtained In a pure state by the action of super- ' line, a ple�e of fine emery paper may be nsed ID the same 
Agency. It Insures a special notice of the Invention In dre88 l'. O. Drawer /ill, New Hann, Conn. 

h ted te tral t ts See W , . . Ch leal way. If It Is coarse, a dead smooth IIle may be used. 
the SCH:�TIFIC AM ERlCA � ,  which publicatIon often The Western and Southern States of a good Patent ea � a�,

or nen a .  aguer 8 em . Another method is to secure emery cloth or paper to 
opens nelltotlatlons for the sale of the patent or manu· for sale . R. F. E. Co., Indiana, Pa. Techno ogy, p. 634. I the end ot a small round stick, placing the stick In the 
facture of the article . A synopsis of the patent laws Shaw's Noise Quieting Nozzles and Mercury PreSBUre (3) F. K. writes : I have a large plate of , universal chuck ot a lathe, holding the work against It 
In foreign countries may be found on another paae, 

G T Sha 915 Rid A Phil d I h'. Pa glass that has a scratch on it. Is there any way to 1I:x It with a lie:ht pressure and moving It along while the 1lnd ""reons contemplating the securing of patenta augas . . 1'1', Ire ve., a e P ... . , 
abroad are Invited to write to this olllce for prices, ! For Solid Wrought Iron Beams, etc .. see advertise. so the scrateh cannot be seen, tha! Is, to replace the 

I 
lathe revolves 

which have been reduced In accordance with tho tlmello ment. Addre88 Union lron MIll8. Plttsbl1l1rh, PR., for qulc�lIver' A. Clean the bare portion of the glass by I (16) F. A. S. asks : 1. Does the strength of 
and our perfect"" facilities for conducting the buolne88. Uthograph, eto. mbblDg it gently with tine cotton, taking care to remove a bar magnet increase In proportion to Its slze 1 A. No. 
Addres. MUNN & CO .. olllce SCl£NTU'IC A MERICAX. H. Prentiss & Company, 14 Dey St., N. Y., Mannfs. any trace of dust and grease. If this cleaoing Is not done , 2. Does the strength of a telephone depend more upon 

Tapa. Dies, Serew Plates, Reamers. etc. Send for list. very carefully, defects will appear around the place re- the strength of the magnet or size of the Induction ¥usintS� aud ?ltrSoual. . paired. With the point ot a knife cut upon the back of coli f A. It has been determined that the strength of a Presses, Dies, and Tools for wor�lng 8heet Metal, etc. another looking glass around a portion of the silvering of telephone magnet may be varied between very wide 
7'he Char(Te fw Insertion under thl8 head 18 0n8 Dollar Fruit & other can toola . . 

BU88 & \\ l1\1ams, B'Id,.n, N. Y. the required torm, but a little larger. Upon it place a limits withont materially affecting the loudness of 
a line/m' each insertio'll : about dght WQT'da to a line. : Nickel Plating.-A white deposit guaranteed by DBlng small drop of mercury; a drop the size of a pin's head the tones. If an Indnction coil Is used, it should 
Advert'Bement, mU8t be received at lntblicatWn ojJ/c8 . our material. Condlt,Han80n & Van Wlnl<le,Newarl<.N.J. will be BUtllclent for R snrface equal to the size oft. he nail. have about the same reolstance as the telephone 
as early as Thursday mornin.7 to appear t" m:rt is8ue. i Hydraulic Elevators tor private honses, hotels, and The mercury spreads immediately, penetrates the amal. bobbin. 3. What sized mallnet and induction coli are 

public buildings. Burdon Iron Works, Brooltl)'ll, N. Y. gam to where It was cnt oft by the knife.and the required used upon the latest improved telephones? A. A triple GoIng Abroad.-Any family Intending to visit Europe ,  The Lathes, Planers, Drlljs, and other Tools, new and piece may now be lifted and removed to the plsce to be bar magnet with a round wrought iron pole extension this summer. and deSiring the services of a competent second.hand. of the Wood & Ulht Machine Company, repaired. ThIs Is the most dltllcult part of the operation. seems to answer well. The Induction coil may have In and experienced courier. can hear 01 an honest and Worcester, are being sold out. very low by the George Then press lightly the renewed portion with cotton; It Its secondary wire 200 or more ohms resistance. 4. Is obliging man, who speaks most of the Continental Ian. Place Machinery .�gency, 121 Chambers st. ,  New Yorl<. I hardens almoMt Immediately and the glass presents the h d taa ' d' th d f b • guage •. to accompany them. by addreMlng the editor ot . , I  ere an a van oe m roun mg e en 0 a ar mag 
thl. paper. P. O. Box 773, New Yorl<. i Hydraulic Presses and Jacks, new and second hand. same appearance as a new one. net1 A. Yes. 

St T M hi E gI Boll S .. r '  Lathes and Mach)nery for POlishing and BulIlng Metals. I (4) J 8 asks ' 1 How can I stain white ' (17) H. H. J. asks : 1 .  Would a steel fiue earn ug . ac nery. n nes, ers, ugar .ma- , E. Lyon '" Co . ,  '70 Grand St .• N. Y. • •  .. . , , 
chlnery Atlantic Steam Enalne Worto, Brooklyn. N'Y' I . · . , holly wood to a sUltsble darR brown color 10r scroll � lnch thlck, or an lron one, /. lnch thlck, 20 inches In 

Th � D ' A I In I S ' Solid Emery Vnlcanlte Wheels-The Solid OrIginal , sawina, A. Paint over the wood with a solution mRde diameter, and 7 feet long, be safe wlthont StaY8 of any e reason w"y owner s nt - crustat on team Emery Wbeel - other I<lnd. Imitation. and Inferior , • . . . Boller Liquid Is so succe881ul. lies In the fact that It IA a Cautlon.-our name Is stamped In full on all our besi I by boiling 1 part of �techD, cutch, or �mbler, With 30 klnd P A. Five sixteenths Inch thick would do for ordi· 
sclentillc preparation . It meets all p.ases. When pro- Standard Belting Paeltlng and Hose Bu,. th t I parts of water and a lIttle soda. This IS allowed to dry nary purposes, If but 7 feet long. 2. Would you preter a 
perl y  used It cannot fall. Is not Injurlons to Iron. Olllce , The best Is the cheapest. 'New Yorl< Belting an� �: in the air, and then the wood is painted over with an- boiler like that in the steamship Columbus, for porta· 
17 Peck Slip. N ew York. Ing Company. 37 and 88 ParI< Row. N. Y. other solution made of 1 part of bichromate of pota8h ble nse, to locomotive type1 A ,  No. 3. In SCIENTIFIO 

Jarvis Patent Boller �ng. same principle as the i For Shafts, Pnlleys, or Hangers, call and see stock and 30 parts of water. B� a little dl1ference In the mode AJUIRICAN, February, 1, 1879, in an article headed .. A 
Siemens process for mal<lng steel ; burno screen. : I<ept at 79 Liberty St .• N.Y. W m .  SeIlers & Co . of treatment, and by varYlDg tho strength of the solu- , Hinl for an Invention," you say .the C?nstmctlon of the 
Ings and all I<Inds of waste fuel. without blower. ' 

• 
tlons, various sbades of color may be given with these lire box of the locomotive bOiler " IS an arrangement 

A. F. Upton , Aaent, 48 Congre88 St . , Booton, M888 . I Portland Cement-Roman & Keene's, for walkS, CIS- mawrials, which will be permanent, and tend to pre- ' necessitated by the requirements of science, and not in-
The new fra!!1'8nl Vanity Fair Cigarettes. New com. terns. fOundatl�no, st;:les, cellars, bridges. reservoirs, , serve the wood. After drying, slightly oil and tlnlsh with I dlcated by rules of utility or good construction. I t Will 

blnatlons of ra;e Old Perique and Virginia. I, bre
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f�r Praetc 1131• I shellac varnish If desired. 2. Will the same materials ' you please give the scientific reasons for this constrnc· ca rea e on emen s . . . ere an ... 0., I ' ti  I I d h  b Valves and Hydrants warranted to give perfect satls- ! Broadway New Yorl<. do for staining butternut gunstock1 Is It best to use I

on? have ong soppose t ere must e some cause 
faction . Chapman Vaive Manuf. Co .• Boston, M888. I Needle �olnted Iron, Brass, and Steel Wire for all : varnish or shellac after' A. Yes, It the wood 18 free i not apparent for this style of boiler. A. From the de-

I beg to state that owing to lack 01 manufacturing ' purposes. W. Crabb, Newark, N .  J. I' from oil, 3. Also please tell how to m.ke a hand i sign of the �achlne as a whole, the parts attached to 
fBclllties 1 am unable to 1111 the numerons orders from i G II d & C ' im d H d II El "'" mirror, that Is,what will I put on the back forreftecting1 and dependmg upon ear.h other. 

• ' a an O. s prove y rau c eva tors. v ... ce A Be S Alum S N 105 • all sectlvns for my Economy lI,.draullc Motors, and 206 Broadway, N. Y., (Evening Post Building. room 22.) , • e CIENTlJ'IO lOAN UPl'LEKENT, 0. .  (18) N. M.-Professor W. R. Brooks. In 
would asl< manufacturers and others desirous o f  pur. I ' (5) D T J k f th b f d Dural New Yorhir gives the following simple but chasing the right to manufacture In an,. State or the I For Sale Cheap.-Second-hand 8 foot Boring aud • •  • as s or e num er 0 poun s ' 
United State. and Canada. to addres. me for Ilood cash · TurnIng MllI, Lathes, Planers. Drills, Bolt Cutter., etc. pre8sure per sqnare Inch from twenty to forty feet head very eftectiv� �moklne: arrangement for all kinds of 
bargains. James Talley. Jr .. Kansas City. Mo. 

I 
Circulars. D. FrIsbie & Co .. New Haven, Conn . . of water. A. A column of water one foot in height pro-

. 
meats, especIally �ams, shoulders. and bacon. The 

W d S d h d 1 In h • . Add Elevators Freight and Passenger Shaft' P II duces a pressure of about 0 '433 Ib per square inch I smoking Is effected m a very thorough manner and In a ante - econ . an c Iron PIpe. ress, I ' , mg, n eys. . . ,  , short time. The \\Titer had for this morning's break. wUh prlce •. W. B. Crelght, Wlnnsboro, S. C. I and Hangers. L. S. Grave. '" Son, Rocheoter, N.  Y. : (6) J E S  k I th ' t f ft '. f ha h' h ked I . i • • • as s :  s ere a recelp or so - ast some m w IC was smo n a contrivance 
Steel Castings trne to pattern , of superior strength Machine Cut Brass Ocar Wheels for Models, etc. (new ening cast iron so that It can be drilled t I have used ' precisely similar to this, In six hours. The ar-

and durability. Gearing of ail kinds l Iydraullc cylln. lIlIt). MOdels, experimental work, and machine worl< . . I d h--- head 
. 

I aenerallv 0 Gilbert & So 212 Cheste St Phil Pa , qlllckilme and It had no effect on sleigh shoe. A. To rar.gement can be made by any one wlthont the least erSt crank 15 a.u,c" cross s. connect Jlj( rods, and ... � . . D, r ·f &., " � ..  h II tro bl d it f t "  k n f Th machinery cast\Djls of every deSCription. For price list Holly System of Water Supply and Fire Protection for ' get a ,,� eu.� from � e rne, YOIl mnst hav? � large n e, an s sure . 0 wor ev�ry Ime. e 
and circular, addre88 Chester Steel Castings Company. I Cities and Villages. See advertisement In SCIEXTIFIC 

quantity, that �., sutllCient to prevent �he. radIatIOn of i sketch almost explains .Itself . . The deVlc� consists of 
«r7 Library SI .. Philadelphia, Pa. ! Am;IIICAN of thlll week, heat from the Iron after It 18 Immersed m It. Try heat· I the ba�l, A, of any "Illtable size. An ordmary flour or 

Linen Hose -Sizes' l'L In 2Oc .  2 1n 250' 2'L In , : Ing the shoe and leaving it In the tlre until the tire dies apple oarrel wlll smokefour or llve moderate sized hams 
• • 711 . ,  ., ., , no  . , Howard Patent Safety Elevators. Howard Iron Works, · Ollt ' or shoulders Both heads arc removed and a movable 290. per toot. BUbject to large discount. For price Usts BulllLlo, N. Y. , . , 

. 

• 

. 

of all sizes. also rubber lined hose. address Eureka FIre .  Best Power Punching Presses In the world. Highest . (7) L. II. D writes : In the preface to " The 
coverproVlded for t�e top. ThIS may be of boards, or 

1I0ee Company No IS Barclay St New Yorl< I ' . It , . I an olc\ oil cloth or tight blanket will answer. A short , . . • . , Centennial Award. A .H.Merriman, W. Meriden, Conn . . PIOneers, Appletons edItion. page xiii., occurs the trench i. dug in which is lold a length of old stove pipe Best Turkey Emery In kegs, half kegs, rand cans; Wheels and Pinions, heavy and light, remarkabl7 I fol lowing : .. I� Is worthy ot remark that one of I B. A la�ger �Acavation, C, Is then made, in which a pa� Uberal rates b,. the ton. Greene, Tweed & Co.,  18 ParI< atrong and durable. Especially suited for sugar mills the most Ingemoos machines known In Enropean arl Place. New �ork. til I f d b ' and almllar worl<. ptttsburgh Steel Casting Company, ' Is derived from the keen Ingennity which Is exercised Steam Boller.-In cos!. e c ency, sa ety, ura IIIty, Pittsburgh, Pa. : In this remote region." Wbat machine did Mr. Cooper economy, beats everything 00, ... elllht and bulk eo, per Deoxidized Bronze. Patent for machine and engine i allude to'-[perhaps some of our 'readers may be able to cent , three years' actual uoe ; for steam heating cheap . journals. Philadelphia Smelting Co. Phlla.., PR. I' M D '  ti ]  a furnace. Partner with capital desIred A. D. Brocl<, l , answer r. • s ques on , 
178 Devoo.hIre St , Boston, Ma88. , H.W. Johns' .Alcbestos Llquld Palnts contaln no water· i  (8) J. D. H. asks : What are the propor-. . , They are the best and most economical PaInts In the . . Lehigh Valley Emery Wheel ('0., WCISSport, Pa., world. I tions of the IngredIents of a bichromate battery? A. For 
have reduced prices of machines 25 per cent. Send for Information conceming batteries see SClENTIJ'IC AKEBI' 
their new catalogue and price list. Wm. Sellers & Co., Phlla., have Introduced a new 

CAN SUPPLEl(ENTS, Nos. 157, 158 and 159. 
Wanted-A 100 H. P Variable Cut-cft Engine. Ad. Injector, worl<ed by a single motion of a lever. I •

• 

dress l' 0 Box 1206, New Haven, Conn. Pulverizing Mills for all hard substances and grinding . (9) C. W. H. asks . What IS best to use 

Sutton'. Patent Pulley Cover.-If you are losing purposes. Walker Bros. "' Co .. 23d & Wood St., Phlla., Pa. for whitening belts worn by the mllltia1 Something 
that will not rub oft. A. If not enameled, rub them power. get It again by using these covers. Calculate thorougbly with chalk reduced to Impalpable powder bow much power ,.OU are 101lng and lind the gain ,.OU 

will mlll<e In your worl< by adopting a positive remedy.  and a trace of spenn oil . 
Send for a circular. Address Joseph Woodward. pro- (10) N. A. C. a!\ks how to clean nickel. of burning cobs or chips can be placed. This Is co-'ered 
prletor acd manufacturer, P. O. Box SUg, New Yorl<. plated brass or Iron which has become coated with hy a tigh.tly tittin.g plank, D. 0�1C end of the stove pIpe 

For Punches, Patent Bending Rolls, Radial Drills, and burned grease and dirt. without injuring the nickel sur. I commumcates with thl� excava�l�n ;  over the other end 
Angle lron Shears. HlIJes & Jones, Wllmlngt"n, Del. face. A. Boil in strong solution of potash or soda : the barrel Is placed, t e eart anked up around the 

• d_ • 
' , bottom of the barrel and over the stovepipe, to keep S C. Forsaith & ('0., Manchester, N. H., and 218 Cen- No attention will be paid to communications unless rinse In water, and rub =ot WIth moistened and then · II . h lal I h I h Th b ter St., New Yorl<. Specialties-Bolt F'orging �Iachlnes. ui d Ith h 10ll d add f th with dry rouge or chalk I a tlg t, as p n y s own n t e cut. e meat may e 

Po ... er Hammers, Combined Hand FIre E1lJrines and accompa e w I e name an ress 0 e I 
. , suspended from a stick laid aeroas the top of the barrel 

Hose Carrlll4{e •. new and second-hand machinery. Send writer. , (11) J. W. W. asks : 1. What degree of ' and then all covered tight wlth &ll oll cloth or blanket: 
stamp for lIiustrated catalogues, stating just what you Names �nd addresses of correspondenta will not be i centigrade Is water at Its greatest density? A. 4°. 9. 1 On placing a pan of smoking cobs or chips in the place 
w�nt. given to IDqulrers. , How Is the degree of centigrade converted Into Fahr. ?  , provided. the smoke passes through the stovepipe into 

Belcher & Bagnall, 95 Murray St. , N.Y., have the most We renew our request �hatc�8pondents, In refemng : A. See SCIIlNTlJ'IC AllEmCAN SUPPLEJlENT, No. 141. ; thc barrel, ruling it with a dense. cool smoke. Should 
economical Steam Engines. Boilers, Pumps. In marl<et ; to former answers or articles, WIll be kind enough to . 8. What would the degree of 4° centigrade be if con· I the support of the hams, etc., break, the latter cannot be 
also Improved ... ood and Iron ... orklng machlner,.. name the da� of the paper and the page, or th& pumber verted into Fahr. t A. 39'2°. hurt by coming in contact with the tire or ashes, as 

17 and 20 in. Gibed Rest Screw La!hes. Oco. S. Lin· of the question. 
(12) A B C  k ' Wh • h be h d I sometimes happ<'ns in the regular smoke houso. 

coin & Co., Hartford, Conn . Correspondenta whose Inquiries do not appear after . . • as S . at IS t e st met 0 I W W. 
a reasonable time should repeat them. of cleaning and polishing old copper coins which have I (19) . H. asks : 1 1 1  you please tell me New Pamphlet of .. Burnham's Standard Turbine d ·th d Wheel ,. sent free by N. F. Burnham, York, Pa. Persons desiring special Information which ie pnrely . become badly coate WI irt and oxide 1 A. Boil them I the composition of the mixture with which mani-
of a personal character, and not ot general interest, • in a strong aqueous solution ot caustic soda, rinse in fold paper Is prepared, and what keeps the black from 

11-16 Plug Taps, ao cts. York & S., Cleveland, O. should remit from $1 to $5, according to the subject, , soft wate�, and dip bright In nitric acid, and quickly I rubbing oft on the hands t A. Melt together one part of 
Vertical Burr Mill. ('. K. Bnllock, Phlla., Pa. as we cannot be expected to spend time and lahor to rlnsc &gam. Polish with a Uttle putty powder, rouge or beeswax and 6 or " parts of good lard, ond add to the 
Diamond Tools. J. Dickinson, 64 Nassau St., N. Y. obtsln such information without remuneration. trlpoU. tused mixture sufficient lamphlack. Rub this mixtnre 
Gaume's Electric Engine. 171 Pearl St. , B'klyu, N.Y. Any numbers of the SClENTlJ'IO 1' MBRICAN SUPPLB· (18) C. L. writes : 1. I have made two Into the paper. place.d on a heated iron plate. Then pass 

lDCNT referred to In these columns OlaV be had at this I t ts hi h h t d Ith th b tte between heavily Weighted rollers to remove excess. Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. otllce. Price 10 cents each. ' e ec ro-magne w c , w en connee e w e a ry" 
are very strong. but retain the magnetism for several I (20) R. F. B. asks for the method of pre-Excel.ior Steel Tube C1eaner,Schuylkill Falls, Phlla., Pa. days after belnlr disconnected. Please let me know paring what is known as " bottled Iight."  It i. used by 

Tube Cleaners, 110 cts. per In. York & S., Cleveland. O. (1) W. asks : 1. How large or what sized cause and remedy. A. If the armature of a mag· : the watchmen in Paris to give light In places where ex-
Mundy's Pat.Friction Hoist. Eng.,ot any power. double spool, silk Insulated copper wire No. 85, mnst one have net is left in contact with Its poles dunng and after I plo.ive. are stored, A. Agltste a tew fragmcnts, about 

and Single. Said b,. ail to be the best. J. 8. MundY,Ne .... to obtain the best resllits In making a pair of bell tele- the roptnre of the electric current, the magnetism the size of peas. of clean phosphorns, with about a flnid 
arl<. N. J .  phones' A. The spoolshould b e  about " inch long and w\IJ be retalned. If the cores o f  the magnets are not o f  I drachms o f  pure olive oil, hot enough to melt It. Then 

For Sale.-7 foot bed Putnam Planer, $350. A. A. 1� Inch diameter. 2 . Is It absolutely necessary for the the softest Iron, they will retain more or less mag- ; close the ftask, which should not be more thau one·tlfth 
Pool & Co .. Newarl<. N. J .  spool t o  tit close o p  t o  the magnet, o r  must the wire b e  netism. 2. Is " bichromate battery," described i n  SUP- full ,  with a gillss stopper. Whcn !equired tor use agitate 

Bevins & Co. 's Hydraulic Elevator. Great power, wonnd directly on the bar? A. The spool should tit the PLBlDCNT No. 159, suitable for telegraphing purposesP A. and remove the stopper for a mInute. 
Ilmpl!c1t,..safet,.,economy,durablllty. 94 J,lberty St.N.Y. bar, and It should be very thin. so that the wire may be If YOIl refer to the Grenet, it is not sutllclently con· (21) " Subscriber " asks : Is there an elec. A Cupola works best with forced blast from a Baker as near as possible to the magnet. 8. Will common an- stant. trlc light that would be snitahle for lighting a mine; It 
Blower. Wilbraham Bros .. 2.318 Franl<ford Ave., Phlla. nealed Iron, soch a� is, used for self·blndlng harvesters, (14) F. S. asks (1) how to construct an so w!18t would be the cost1 The mine Is abouf 200 feet 

Blake's Belt Studs. The most durable tastenlng for do for a line tor working telephones from one bait to electro-magnet of about 4 1b. sustaining power, and how deep and 600 feet long. Want to light the bottom when 
rubber and leather belts. Greene, Tweed '" Co., N Y three miled A It Is not large enough. Use No. 12. many cells of gravity batteries it will take to run It P , the men are at work. A. There are several electric 

Lehigh Valley Emery Wheel ('0., Weissport. Pa.., No. lO la still better. A. Take a � Inch bar of soft iron. S Inches long, bend I lights that would answer your purpos6. Consult OIlr ad, 
manufacture otandard wheels of best Turl<e,. Emery 01' (2) F. P. H. asks (1) how to make nitrogly- It Into U form, with the arms about 2 lnches apart. Wind I vertising column., or Insert In the SCIENTIFIC AJIBJIJ-
American Corundum Send fo. prices. cerine in quantities of, say, lIO lba. A. To 83 parls  of an on each l!mb of the U 8 or 10 layers of . No. 18 wire. l  CAN an advertisement for proposals to light YOllr mine. 
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(22) Chemist asks if there is known any 
chemical or combination of cbemlcals wblcb, If applied 
to the hair of tbe head, will tum it gray, without produc
ing auy Injnrlons consequences, A, We know of 
notblng that we can recommend for this pQll108e. 

(23) S. W. C. writes : In your paper for 
February 1, 18'1'9, page 711, No. 14 of .. Notes and Queries," 
you state that a strong aqueous .olutlon of tannic acid 
will restore faded writing on parchment. Wonld that 
work on papE'r? A. Yes. 

(24) W. M. asks what is the best varnish or 
paint for Iron tanks, to protect them from rust. Would 
like to get something that wDi not scale off. Would 
paraftlne applied to the Iron hot, stick well and stand 
for a long period? A. Coat the dry tank with pnulne 
aspbaltum varnish, and w ben this has nearly dried, 
with melted paratllne. Let the varnish harden thor
oughly before IlIlIng the tank. 

(25) L. M. C. asks · how to make a gold 
bath for plating, so that he will get a dark gold deposit, 
and how many BulUlf:n's elementa are requlred. A. See 
. . E1eclro gilding," p. lIMO, 1!cIBwTD'1O AxBBIOAK SUP
PLBXB!IT. No. 180. 

(26) J. B. asks what chemicals are used in 
lire extinrulRhers. A. Usually a strong aqueous solution 
of carbonate or bicarbonate of soda and stroDg sul
phuric acid. 

(27) W. H. G. S. writes : I have a large 
quantity of small malleable Iron castings : I wish to cop
per them. How shall I do lt' A. See 8oIBJITD'I0 AxBBI· 
OAK, vol. 89, p. 75 (28). 

(2�) J. P. asks : 1. Is there any way of 
making artitlcial stone without kiln drying; Is there any 
treatise on the manufacture' A. Yes ; consult patenta 
32,Q, 82.781, 106.1S�, 100.944, l00,tN5, 101,258. 118,4'1'7, 
119,'191, 150,179, 1117.511, and 166,176. See Maj. Gen. Q. 
A. Gil lmore'. .. Practical Treatise on Coignet Beton and 
other Artitlcial Stones." 2. Have the postal depart
ment found a satisfactory canceler ' A. We believe 
Dot. :.. ... - . . . . -

(29) C .  H .  asks : What w as  the first steam· 
ship to cross the Atlantic? Was It the Savannah of 
New York In 11119 or a vessel from Llverpool in  18171 
A. Savannah, 1819. 

(30) F. H. B. asks how to make a
' 
glossy 

blue japan for tin . I tried white varnish added to blue 
dissolved In linseed oil and spirlte tnrpentlne, but the 
color was dingy and the mixture muddy. A. Grind 
bright Prueslan blue or smalt �ith pale shellac or mastic 
varni_b. 

(31) H. L. asks : What wire gauge is re
ferred to in giving the stze of wire used on tbe dynamo
electric machine described in SoIBKTIl'lO AxBBIoAK 
SUPl'LlIKBBT. No. 16U A. American. 

(32) J. A. S. writes : 1. Give size and ma
krlal (metals. etc.) of the Righi telepbone (dimensions 
of eacb part). A. Tbe conetroction of tbe Rigbi tele
pbone 18 described on p. 186 of current volume of the 
SoIBK'rIPIV AxEBIOAK. The dimensions given In the 
engraving nre COlT\Jct. The diaphragm may be of 
wood or metal, or a membrane may be need . The spring 
may be of brass or steel. 2. Wbere are tbe connections 
made? A. One wire is connected .vItb the spring, tbe 
otber witb the metal attacbed to the diaphragm. 

(33) J. W. W. asks (1) how lead pipe is 
made. A. By forcing seml·melted lead by hydraulic 
pressure. throngb a die, In which, concentric with It! 
walls. is supported a core. The process Is analOj!Ous to 
that of IDe making. 2. How i_ Iron gas pipe made' A. 
By passing strips of Iron beated to a welding heat be
twecn rolls having semicircular grooves. The pipe 1s 
formed and welded over a mandrcl as It passes between 
the rolls. 

(34) R E. H. asks : Does the Gatling gun 
send all Its shote to tbe same point. or do they scatter, 
A. It may operate either way. The gunner. by glv· 
illl it a lateral motion, may scatter the bullete to almos t 
any exteut. 

(85) J. H. F. asks by what proce88 he can 
extract nicotine from tobacco. A. Tobacco leaves are 
digested for 24 bours. and repeatedly. witb water con· 
tslnlng sulphuric acid. pressed, and the liquid evaporated 
half down. It is tben distilled wltb caustic potaS88. 
and the nicotine exhausted from tbe distillate by etber. 
Tbe ether Is removed from tbe ethereal solution by 
evaporating, tlna\ly elevating tbe temperature to 14O"C 
(=2840 Fah.). The nicotine, whlcb 18 stil1 impure. of a 
brown color, Is distilled slowly at 1800 C (=8560 Fab.) 
In a cnrrent of dry bydrogen ovcr quicklime. Some va
rieties of tobacco yield as mucb as 1 per cent of nicotine, 
Bavalla only 2 per cent. Nicotine turns brown and lit 
partially decomposed In contact witb air. 

(36) F. H. N. writes : You told in a late 
paper bow to cut olf water gauge glasses for steam 
boilers. [ suggest a betrer plan. Take a small round tlle, 
Insert it In the glass. and bold your tbumb tor a gange 
as to tbe lenglh you want to cut off, then scrateh around 
and the tblng Is done. 

(37) M. McL . asks (1) how gas is made, and 
of wbat matcrlal, at the Municipal Works. foot of 44th 
street. Is It made from water' My friend contends 
that It Is made from water; I 88y that it Is not possible 
even In tbls age of science. A. Yes; wben Ruperbeated 
steam Is passed slowly tbrourb a large body of ignited 
carbon (coal) it part! with Ita oxygen to the latter. The 
resulting gas-composed chietly of hydrogen-and car
bon monoxide-bas very llttle Illuminating power. but 
tbls is remedied by introdnclng a small qnantlty of the 
vapor of some ricb bydrocarboo-as napbtba-into tbe 
retort with the gases. 2. Also wbat is meant by the gov. 
ernor room in a gas works. A. The governor is an ap
pliance by whicb a uniform pre88Ure Is automatically 
maintained as the gas passes from tbe reservoirs or gas 
holders to the street mains. The room wbere tbe gov. 
emot stands Is called the governor room . 

(38) D. C. asks : 1. What is the tempera· 
ture of a vacunm' A. The temperatnre of bodies within 
a vacuum under ordinary circumstances varies with the 
temperature of surrounding bodies, the Inclo!lng walls, 

J,itutifi t J.mtrirau. 
ete. 2 .  Wbat I s  the recipe for making a brilliant black 
Ink used In tine pen work' A. See answer No 15, p. 
218, current volume 8oIBJITD'Ic AJa:BICAK. 8. Which 
is the best steam engine governor In use' A. Tbere are 
several governors that sesm equally good. We are un· 
wlJllng to decide between rival manufacturers. 

(39) G. L. L. asks : 1. What can I use to 
coat the inside of a wooden box for holding silver plat· 
Ing solution ' A. Line the vat with sheet lead, and give 
the latter I18veral good coat! of a melted mixture of 
equal parts of genuine asphaltum and gutta pereha. 2. 

What kind of wood Is tbe best to make the box of? 
A. Cypress Is among the best. S. 18 the Inclosed sam· 
pie of robber the kind that Is used lor making mbber 
hand stamps, and will J have to vulcanize It after taking 
It from the mould' If so what Is the most simple pro
ce88' A. Yes; ses pp. 48 and 1OI5 1!o1nTJJ'lO AxBBIOAK. 
vol. 89. 

(40) W. G. W. asks : 1. What will make 
halrgrow, such as beard and moustache? A. Keep tbe 
system in a vigorous condition and tbe skin clean. 
Batbe the parts frequently wltb cold water containing a 
small quantity of tinctnre of cantbarldes. See " Hy
giene of tbe HaIr," by Profe880r Erasmus Wilson, 8CJ
EKTIJ'IO .AJomoAlil S17PPLIUIlI5"l', No. 110. 2. Wbat will 
tum It black or dark, not Instantly, but slowly' A. The 
diluted juice of the hulls of green wulnuts (Paulus 
&g\neta) Is commonly employed. 

(41) C. H. H .. writes : 1. Take two ronnd 
balls of precisely the-!8DIt 8ize, one being, 88Y, four 
times heavier than the other, and let them both drop at 
the same time. Will the beavy baD sfilke the earth any 
quicker than the light ball' A. In air the heavier body 
would reacb the earth tlrst. II. In the 8cDnforD'ro 
AJIBRIOAK of Febro!lry Il1,in the article headed "GalIleo's 
Museum " by H; D. Garrison, It Is stated that all bodies 
Ia'"ge or small, dropped from an elevation at the same 
time, wUl reach the earth at tbe 88me time. 18 this so, 
Please explall!, as I think tbe atmospberlc realstance 
would be greater In the large body than In the small. 
A. In a vacuum all bodies would fall with tbe same 
velocity: in air, the action is modltled. 8. In query 
February 1. ln answer to E. W. ln directions for making 
a Leyden jar. he Is told to coat an ordinary candy jar 
with shellac and then coat with tin foil inside and out. 
ThIs I have tried by putting three or fonr layers of .sbel· 
lac on tlrst, and then coated botb Inside and out smoothly 
wltb tin foU, and yet the jar will not work. Please give 
me the reason. A. Jars for this purpose sbould be of 
green g!a88. Flint gla88 ll not a good Insulator . You 
sbould aIao reject a jar wblch has the sllgbtest crack or 
tlaw. 

(42) B • .  W. asks if an electrical plate ma
cblne and a battery of Leyden jars will work an elec· 
trlcal pen, as well as a Bunsen battery, Or tolerably 
wem A. No ; the dl8charge of sparks is not sutll· 
clently ra}lid. 

M.INERALS, ETC.-Specimens have been re
ceived from the following correspondents, and 
examined, with the results stated : 

. 
W. )I. S .-n ls the pollen of the pine (PInus strobus). 

COJD['UlnCATIOlf. :aECEIVED. 
On Electric Llgbt. By G. F. S. 
On Vibratory )lotions. By J. C. W. 

[OI'FlCJAL.] 

I N D E X  O F  I N V E N T I O N S  
WOK WJIIOI[ 

Letter. Patenl of' Ihe 11nlled Ihalell wen 
Gran'ed In 'he Week. Endlne 

Karch 11 ,  1879, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are rel88ued patent!.1 

A complete cop,. of an,. patent lu the annexed list. 
Includ1D8 botb the specUlcations and drawtnp. will be 
furnillhed from tbla oIBce tor oue dollar. 10 ordering. 

please state the number and date ot tbe patent desired 
and remit to Muon & Co., 37 Park Row. New York cli,.. 
Abdominal appliances tor movement cure. D. T. 

Gale. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,DH 
Advertlalll(f caster • .T. H. Flynt . . . . . . . . . . . . . . . . . . . .  218,ou 
Alarm luck. T. N. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . .  2llI,2C9 
Artist's klt. W .  H. Brownell . . . . . . . . . . . . . . . . . . . . . . . . 2l3,186 
AIle and box, .... blcle. O. Roblrda . . . . . . . . . . . . . . . . . . 213,an 
Axle box, car, W. w. Worswlck . . . . . . . . . . . . . . . . . . . 2l3,O82 
AIle. vehicle. 11. B. Lincoln . . . . . . . . . . . . . . . . . . . . . . .  2l3,U1 
Balls, machine tor IIIBkIq paU, L. WIUtams . . . . . . 218,1m 
Baker's cabinet. W. L • .Allen . . . . . . . . . . ... . . . . . . . . . . .  218,1Ii5 
Ballot bo" • .T. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,183 
Barrel chock. G. S • .Tewell . . . . . . . . . . . . . . . . . . . . . . . . . . lI13.20S 
Batting, packap ot cotton. G. M . HamlIn . . . . . . . . .  218,()16 
Beads. strlnglll(f. S. JII. & .T. C. Lewlll . . . . . . . . . . . . . . . 218,215 
Bed bottom. A. C. Langworthy . . . . . . . . . . . . . . . . . . . . 2l3,115 
Bee hlTe, .T • .T. LaW80n . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  2I3,2t2 
Beer pre88ure rel(lllator. M. TIOhIrgI. . . . . . . . . . . . . .  213,148 
Bell. IIODK • .T. 8. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213.176 
Bird seed reservoir, O. W. Taft .. . . . . . . . . . . . . . . . . . . .  213.145 
mne, manufacture of PnueIan. L. Grat . . . . . . . . . . . 213.189 
Boat lowerer and detacher, W. A. Brice . . . . . . . . .  2l3,1611 
Boot and shoe, L. I_r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2t8,2t1 
Boot and shoe heel stUl'euers, machine tor crimp-

11I(f. M. H. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213,191 
Boot npper. S. A. Robinson . . . . . .  . . .  . . . . . . . . . . . . . .  m.2S0 
Boot and .hoe mannfacture. W. R. MI1ler • • . • • • • •  213,291 
Bow and arrow. W,.bt & Thome . . . . . . . . . . . . . . . . . . 213,CJ13 
Box catch, A. Gaertner . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.102 
Bracket. O. A. Btqham . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  21S,084 
Bread box. W. G. Jones . . . . . . . . . . . . . .  · . . . . . . . . . . . . . 213,208 
Brick. etc., klln tor burnlDlr. N. LocJae • • • • • • • • • • • • •  218,216 
Brick machlne, .T .  C .  Anderson . . . . . . . . . . . . . . . . . . . .  213,085 
BrldKe con.tmotlon. E. Williams . . . . . . . . . . . . . . . . . .  2t3,lM 
Bridie bit tor horses, G. D .  Dudie,. • • • • • • • • . • • •  • • •  218,099 
Buckle. harDe .... .T. P. Risley . . . . . . . . . . . . . . . . .  . .  . . .  218,200 
Buckle. trace. H. Parsell . . . . . . . . . . . . . . . . . . . . . . . . . . . 218,088 
Bulfer spring. W. M. Betti! . . . . . . . . . . . . . . . . . . . . . . . . . . 21lI,IlII2 
Calculator. tax. R. L. Mudd . . . . . . . . . . . . . . . . . . . . . . . .  218,2M 
Candlestick. J. Friek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,184 
Car brake. R. D. Chatterton . . . . . . . . . . . . . . . . . . . . . . .  21S.111 
Car brake. A. Weymouth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,US 
Car coupUnlf. Maxblmer " Trubey . . . . . . . . . . . . . . . . . . 21lI.122 
Car ooupllng • .T. C. MCCOUum . . . . . . . . . . . . . . . . . . . . . . . 2t3,0IiII 
Car, railway hand, G. S. Shetllcld . . . . . . . . . . . . . . . . . . .  213,2M 

Car wheel, 8. L. W1811BDd. . . . . . . .  . . . . . .  . . . . . . . . . . . .  213,2'10 
Carriap IIoot ola8p or fastener. A. G. Snell . . . . . . .  218,21!6 
Carr\lIjJe bow relit • .T. E. BeeTes. . . . . . . . . . . . . . . .  213,248 
CastlII(f mould board., W . .T. AdanuI . . . . . . . . . . . . . . . 213.an 
catafalque. E. H. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . .  2l3,180 
Chum. S. O. R. HarrIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213,190 
Chum. A. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2l3,I27 
Circuit closer lock. C. R. Pond . . . . . . . . . . . . . . . . . . . . .  21S,064 
C10tbes hone. R. S. Tbompson . . . . . . . . . . . . . . . . . . . . .  218.1m1 
Coat and bat hook. E. E. Stow . . . . . . . . . . . . . . . . . . . . .  218,26a 
Cock. PUllO. T. R. Blqbam . . . . . . . . . . . . . . . . . . . . . . . .  213,008 
Collar cap pre88. G. Chamberlln . . . . . . . . . . . . . . . . . . . . . 218,110 
Colter. wbeel • .T. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2tS,(N9 
Colter. wheel. T. Pates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218,0111 
Com sheller. S. M. IIa881e . . . . . . . . . . .. . . . . . . . . . . . . . . . 2t3,t20 
Corset. C. H. Caraon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,011& 
CrIbbale box, M. Greenspeoht . . . . . . . . . .. . . . . . . . . . . . .  218,00 
Curtain I\zture. R. D. Whitaker . . . . . . . . . . . . . . . . . . . . 213,_ 
Dental drill. C. Poor (r) . . . . .  . . . . . . . .  . . . . . . . . . .  . . . . . .  8.824 
Dental engine band piece, B. S. Brown . . . . . . . . . . . 218,1m 
Dental plnuer. H. Blobmann . . . . . . . . . . . . . . . . . . . . . . 218,llM 
Domestic boUer. S. W. BradIe,. . . . . . . . . . . . . . . . . . . . . .  2l8,O36 
Door bolt. FaIrcbIld .. Hueltlne . . . . . . . . . . . . . . . . . . . .  213,189 
Door spring, T. w. ron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,199 
Draqht attacbment tor vehicles, G. A. Ball . . . . . .  2l3,190 
Dust pan. W. W. & F. B. MIx . . . . . . . . . . . . . . . . . . . . . . . .  2tB,2IIlI 
E1ectro-magnetio eJlll\ne, C. T. M880n. . .  .. . . . . . .  218.-
E\11ptto .prIng, H. C. Luden . . . . . . . . . . . . . . . . . . . . . .  21l1,218 
EJllptio aprlDIIB. ear blanb tor, W. EvaU8 (r).. . . . .  8,612 
Fan. automatlo. T • .T. Bottoms . . . . . . . . . . . . . . . . . . . . . . 2l3,16& 
Fan, automatic, .T. Watta . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,286 
Featber renovator. '1'. 1'; McBrIde . . . . . . . . . . . . . . . . . .  218,223 
Fence lIarbs from wire. cuttlq • .T. Neimeyer . . . . . 1t8,237 
Feuce post. Iron. S. MelIler . . . . . . . . . . . . . . . . . . . . . . . .  213,1154 
FertUlzer distribUter teed cuP. Marks III .Tessup . . . 213,01i8 
FIle case or box. S. Duryee. . . . . . . . . . . . . . . . .  . . .  • • •  2l3,OW 
FI1terlll(f seml·tlnldl under pressure. apparatua 

tor. Needbam and .T. & .T. Klte. 2d ... . . . . . . . . . . . . 218,_ 
FIrearm. revolving. P. Manser . . . . . . . . . . . . . . . . . . . . .  213,22t 
FIre extm.waber. E. C. Lelrerta . . . . . . . . . . . . . . . . . . .  2l3,IlI 
Flour and meal chest with a\tter, H.S.G..t;H.B.Ray 2t3,01111 
Flour commode, J . .Tohnson . . . . . . . . . . . . . . . . . . . . . . . . . 218,20& 
Flour mUl dust collector, C. C. Washburn . . . . . . . . .  213.1111 
Fruit drier. Moore & Bruuer . . . . . . . . . . . . . . . . . . . . . . . . 218,ISII 
Frult ptberer. G. G. B. Greenwood . . . . . . . . . . . . . . . 2l3,105 
Furnaces. apparatua for supplJ1ng fuel to boiler 

and otber • .T. Proctor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2l3,081' 
Game apparatua. C. G. Knl«bt . . . . . . . . . . . . . . . . . . . . . . 21S,D 
Game ludlcator • .Tones & 0tItJ00d . . . . . . . . . . . . . . . . . . . . 2l3,US 
Gate. F. P. Gladfelter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,l8'i 
Gate. Maddox & Humpbrles • • • • . . • • • • • • . . . . • • • . • • . .  218,119 
Grain and mlddllop separator. W. H. Rhodes . . . .  218,0'10 
Grain separator • .T. Allonas . . . . . . . . . . . . . . . . . . . . . . . . . . 21lI.1/18 
Grate, G. B.  Mersbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213,228 
Grater. nutmq. W .  Nash . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218.(l118 
Grlndin« m111. J .  W. & S. J. Woodcock . . . . . . . . . . . . .  218,2'l3 
Grludlng mill burr. M. F. Connett . . . . . . . . . . . . . . . .  213,115 
Harness, C .  S. Plersons . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,248 
Harvester, C. P. Gronberg . . . . . . . . . . . . . . . . . . . . . . . . .  213,106 
Harvester pitman oonnectlon. W. B. Dunning . . . .  213,0IIII 
Hata of straw. palm leaf. ete •• C .  11.. 0etJ00d . . . • • •  213,MO 
Heat and ventilation. produolnil. M. A. Sbepard .  218,188 
HltchiIII( bar, A. L. AndreWll . . . . . . . . . . . . . . . . . . . . . . . .  21S,064 
Hop press • .T. E. McCabe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,128 
Horse bit. J. Stanle,.. . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . 218,21i8 
Horse hampering pad, W. E. Wasbburn . . . . . . . . . . .  213,. 
Hose coupllll(f. A. Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,274 
Hydraullo elevator, S. Swarts . . . . . . . . . . . . . . . . . . . . . . . 2l3,148 
H,.dro-motor. E. F1el.lober . . . . . . . . . . . . . . . . . . . . . . . . .  213,101 
loe makers. oeiuor tanks of. F. N. Mackay . . . . . . .  2J3,219 
Insect traP. W. J. Quinn. . . . . . . . . . . . . . . . . .  . . . . . . . . .  2l3,06S 
lusect destro,.er. L. C. Root . . . . . . . . . . . . . . . . . . . . . . . . . 218,251 
Insect destro,.er. O. Mueller . . . . . . . . . . . . . . . . . . . . . . .  218,286 
Iron and steel b,. DIIIIIuetlam, ascertBlnIDR the 

denslt,. and tenalle strengtb ot. A. Rerr\DiIr .. . .  21S,197 
Knockdown chair, W. W. Hopldna . . . . . . . . . . . . . . . . .  213.111 
LamP. D. Lubin . . . . . . . .  . . . . . . . . . . . . . . . • . . .  . . . . . •  21lI,OIi1 
LamP. Stineman & Flack . . . . . . . . . . . . . . . . . . . . . . . . . . . 218,141 
:r-ther bulllll(f roll. W. Place . . . . . . . . . . . . . . . . . . . . . . .  213.2'1 
Leatber piping, Z. M. Lane . . . . . . . . . . . . . . . . . . . . . . . . .  213,211 
Lever. device for plactng the worldng of more 

tban ons engine or mechanlBm onder the eon-
trol of a Single. H. Wad.wortb . . . . . . . . . . . . . . . . . .  21S,6'1'9 

Life preserver. F. G. C. Weir . . . . . . . . . . . . . . . . . . . . . . . . 213,1li2 
t.ocI<, .T. Sargent. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,252 
LocomotlTe and dummy englue. E. D. McCracken 213.22' 
Loom shedding mechanism, O. W. Kenison . • • • • •  213,21)1 
Loom sbuttle. C. I. Kane . . . . . . . . . . . . . . . . . . . . . . . . . . . 213,2117 
Loom shuttle. metallic, Beatt,. & Edwards . . . . . . . . 213.011 
Loom sbuttle motion, A .  Faulkner . . . . . . . . . . . . . . . . .  218,183 
LUbricator, E. F . Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . .  2t3,lOt 
Malt liquors. preventing galvanlo action In the 

manufacture ot. Strater, .Tr •• & Rueter . . . . . . . . 2l3,142 
Mash from whole kernels, )IlOce88 and apparatua 

tor prepartll(f male, C. A. 0. & G. A. P. Bohm. 218,092 
Mateb 88fe. E. H. Whltue,. (r) . . . . . . . . . . . . . . . . . . . . .  8,821 
Measure and tuunel, liquid, c. V. PeWbone. . . . .  218.2" 
Measuring tank. IIqnld. W. Baldwin . . . . . . . . . . . . . . . . 213,181 
Metals. paper. etc.. tor protectlug. S. C. Baton . . . .  t18,100 
Moulder's tool. G. Sbeed . . . . . . . . . . . . . . . . . . . . . . . . . . . 218,0'13 
Musical Instrument. O. H. Arno . . . . . . . . . . . . . . . . . . . . 21B,Ja1 
Nall driver. R. M. Bldelman . . . . . . . . . . . . . . . . . . . . . . . . .  213,183 
Nozzle tor hardening dles • .T. B. 1IannateIIcI . . . . . . . 213,19& 
Nursery chair, W. E. HarrI8on . . . . . . . . . . . . . . . . . . . . . 2l3,106 
01"l18li blow pedal • .T. H. WhIte . . . . . . . . . . . . . . . . . . 213,268 
Overalls. 11 . F. Woodward (r). . . . . . . . . . . . . . . . . . . . . . .  8,611 
Pan tormer. T. R. Morgan. Sr . . . . . . . . . . . . . . . . . . . . . . .  213,128 
Paper bag machine, triangular. Nugent & Burns . .  213,000 
Paper cutter. A. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218,0811 
Paper. ej[JIIIIIlIlble and contractible core tor rons 

of, .T . P. Vlenot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218.2112 
Pea sheller • .T. Budd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2l3,1118 
Picture frame attachment, H. A. Peaalee . . . . . . . . . 2l3,131 
Picture support, V. Vizet . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213,26S 
I'tpe coupling. A .  S. Brownell . . . . . . . . . . . . . . . . . . . . .  213,037 
Planer. road • .T. P. Lafetra . . . . . . . . . . . . . . . . . . . . . . . . .  213,210 
Planer and matcher. W. H. Doane . . . . . . . . . . . . . . . . .  218,180 
Planter, CODTertible com, A. RuDstetler (r) • . . . . 8,61' 
Planter, corn. J .  M .  Brownwell . . . . . . . . . . . . . . . . . . . 2I3,ca 
Planter. com. S. Pap . . . . .  • . . . . . . . . . . . . . . . . . . . . 218.241 
Planter, lIeed, W . .T. Mercer . . . . . . . . . . . . . . . . . . . . . . . . .  218,227 
Planter • •  eed, .T. H. Morgan . . . . . . . . . . . . . . . . . . . . . . . 218,0lI'l 
Planter, seed, .T. Prestou et aL . . . . . . . . . . . . . . . . . . . . . 2t3,068 
Plate holder. V. VIoet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213,284 
Plow. A. Goodyear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218,188 
P1ow.G. D.  Loomis . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  2tS.051 
Plow. G. W. MoDanlel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218,225 
Plow. A. W. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2l3,149 
Plow attachment, wheel , 3. R. Cummlna • . • • • • . • • • •  218,178 
Plow. hill side. W. 11. Conuell,. . . . . . . . . . . . . . . . . . . . . .  2llI,085 
Plow. rotary PDIr. N. Palmer . . . . . . . . . . . . . . . . . . . . . . 218,242 
PrIntlDR machine, eyllnder, H. B. Denn,. . . . . . . . . 2J3,008 
Pulley tor tranllng cablel, .upportlng. O. H .  

Jadwin Cr) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,619 
Pulverlser. ground. 11. D. lI'Ink . . . . . . . . . . . . . . . . . . . . . . 218.185 
PIlInp base, _um, G. Payne . . . . . . . . . . . . . . . . . . . . . . 218,2a 
Pumping tlnlds, ..... etc., compound valve tor. 

L. O. Gassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2tS.186 
Rallwa,. troc, B. H . .T01mllton . . . . . . . . . . . . . . . . . . . . . . .  21lI,2O& 
RaIlwa,. rail. M. R. Perkins . . . . . . . . . . . . . . . . . . . . . . ; . 213.182 
Ballwaya, destroJ1ng vegetatlnn 01l, L . B . Slmpson 218.BI 
RaisInR heaTY bOdtes. T. C. Naramore . . . . .. . . . . . . .  218 128 

[APRIL 1 9, 1 879. 
Rocklll(f chlllr. W. R. Haman . . . . . . . . . . . . . . . . . . . . . . . 2t3,192 
Boots, oonstructlon of, .T .  Bo,.d • . . .  . . . .  • . . . . . . .  3:8.006 
Bovlll(f machine filers. G . .T. Huard . . . . . . . . . . . . . . . 218.1118 
Rowlock. 1. H. Wrlgbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,12ii 
Rubber roller for clothes wrlll(fers and other pur. 

poses. vulcanized. G. H. Hood . . . . . . . . . . . . . . . . . .  218,110 
Rullnlf machine, paper. J. C. Furman . . . . . . . . . . . . . .  2l8.Ot2 
Saw, cotton gin. J. E .  Carver . . . . . . . . . . . . . . . . . . . . . .  218.1l1li 
Saw sbarpener. gin, P. Armstrong . . . . . . . . . . . . • . . • • .  2l3,1118 
Sawing machine. band. C. H. Mayo. • . . . . . . . . . . . . .  218,2ZI 
Scales, welgblng, F. D. Pa,.n . . . . . . . . . . . . . . . . . . . . . . . .  2t3,()II2 
Seoop and BItter. flour • .T. R. HlI(fbes . . . . . . . . . . . . . . 2t8,OI1 
Seed drUl. S. W. Bard. . . . . . . .  . . . . . . . . . . . . . . . . . . . .  213,088 
Seed dropper, .T.  M. Forden (r). . . . . .  . . . . . . . . . . . . . . . .  8,618 
Seed treater. W. B. FIsher (r) . . . . . . . . . . . . . . . . . . . . . .  8.615 
Service box and val ve tor closet Ci8terns. E. W .  

Me,.er. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,290 
Se'll'\nlf machine, G. S. DarIlnR . . . . . . . . . . . . . . . . . . . . . . 213,008 
Sewing macblne • .T. N. Tarbox . . . . . . . . . . . . . . . . . . . . .  21S,146 
Se'll'\nlf machlne, L. Dustin . . . . . . . . . . . . . . . . . . . . . . . . .  2l3,18l 
Sheet metal bo". D. M. Somers . . . . . . . . . . . . . . . . . . . .  213,(J1" 
Sheet metal pipes, groovq, C. Letterman . . . . . . . . 218,21' 
Shlqle cutter. W. Goldte . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213.1GS 
Sblpplnjr case, H. 8. Sprague . . . . . . . . . . . ... . . . . . . . . . .  21S,140 
Sbutter bower and fastener, T. B. Boprs, Jr. (r). 8,618 
Sink trap, .T. T. Blsden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,1118 
Slate frame. H. L. Andrews . . . . . . . . . . . . . . . . . . . . . . . . .  213,CII8 
Spark arrester, .T. L. .Tacobs . . . . . . . . . . . . . . . . . . . . . . . . .  218,112 
Speou!um suppoaltor. D. T. Gale . . . . . . . . . . . . . . . . . . . .  2t3,CM3 
Spokcahave. C.  Spr\1I(f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213,211 
Stamping mill stem guide. Crane & Haup . . . . . . . . . . 2!3,I'1'l 
Steam enlllue regulatinll device. C. C. Jenklns . . . .  213,26S 
Steam englue. rotary • .T. H. DBI'I'II8h . . . . . . . . . . . . . . . 213,008 
StUI. 011. C • .Alvord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2l3,157 
8tocklll(f supporter, A. B. Sbaw (r). . . .  . . . . . . . . . . . .  8_ 
Stoue, artlIIc\al' H. Bacon. . . . . . . . . . . . . . . . . . . . . . . . . . .  213,CIl7 
Stone. artl8ctal. T. P. Hall. . . . . . . . . . . . . . . . . . . . . . . . . .  213, IIII' 
Stool. camP. S. N. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . 2t8,2Ii8 
Stove. steam cooldng, .T. Ashcroft. . . .  . . . . . . . . . . . .  218.cr!9 
Stoves, laondry attachment tor, 8. Swift . . . . . . . . . .  218,144 
Straw outter. T. B. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218.2611 
Btnlllng box tor valves, etc.. J. O'Meara . . . . . . . . .  • •  218,2l1li 
Supr I\quorlll(f apparatus. E. Langeu (r). . . . . . . . . .  f.«IO 
SwllI(f. O. Uuzicker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213.1l1O 
SJrlnge. agricultural. P. C. LewIlI . . . . .  . . . . . . . . . . . .  218,cmo 
Tables. fly tan tor • .T. E. Hanl!8l" . . . . . . . . . . . . . . . . . . . .  218,1911 
Tapper tor barrels, etc •• J. U. Armstrong. . . . . . . . . .  213.1511 
Tassel. muir. M. Silberstein . . . . . . . . . . . . . . . . . . . . . . . . . . 218,1311 
Telegraph. automatic fire alarm, .T. H. Guest (r). . 8.618 
Telegrapb Instrument, fire alarm. C. H .  Pond: . . . . 21S,OIIIi 
Telephone. electric Bpea\dUg, A. G. Bell . . . . . . . . . . .  218.000 
Tblll coupllll(f. J. McDermott . . . . . . . . . . . . . . . . . . . . . . .  2t3,228 
Thimble and bread cutter. A. McIntoab . . . . . . . . . . .  218,124 
TlDware vesse!, W. G. Moore . . . . . . . . . . . . . . . . . . . . . . . 218,066 
Tobacco dre88er. C. R. Me88lnger . . . . . . . . . . . . . . . . . . 218,229 
Towing canal boats. H. SteTenson. .  . . . . .  . . . . . . . . .  :ns,1mI 
Tru88. WlIldns & MoLean . . . . . . . . . . . . . . . . . . . . . . . . . .  21lI,2'i1 
Tru88 pad, N. JODes (r). . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . .  8.623 
TwIne holder. G. R. Stedman . . . . . . . . . . . . . . . . . . . . . . . 218,cn5 
Valve, balanoe pnppet, L. D. Bartlett . . . . . . . . . . . . . 213,000 
Valve sear. G. E. Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.211 
Valve. vacuum, N. C. Locke . . . . . . . . . . . . . . . . . . . . . . .  218,118 
Vapor bumer. Z. Davia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2l3,0III' 
Vapor burner • .T. 8. Kelloa . . . . . . . . . . . . . . . . . . . . . . . . .  :113,11' 
Vault, burial. S. G. Maus . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2l3,121 
Vesetable cutter. T. Tscbanun . . . . . . . . . . . . . . . . . . . .  218,147 
Vehicle spr\ll(f. S. S. Ch&ar . . . . . . . . . . . . . . . . . . . . . . . . . . . 218,1'12 
Vehicle top proP. C. F. Odell . . . . . . . . . . . . . . . . . . . . . . .  2l3,129 
Velocipede. Hinckley & Culver. . . . . . . . . . . . . . .  . • . • .  218.1011 
Ventilat\njf and sewer connection tor h_. W. 

Plckbardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,245 
V-u. constructlll(f bulls of. T. Lee . . . . . . . . . . . . . .  218,21S 
Vise, B. W .  Store,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2J3,cm 
Wagon reaches. rub lrou tor. A. B. Webster . . . . .  213,261 
WashIlI(f machine, T. S. Auwa,. . . . . . . . . . . . . . . . . . . . . .  218.0IIII 
Wateb, stoP. U. A • .Tuvet . . . . . . . . . . . . . . . . . . . . . . . . . . .  2J3,CHS 
Watebmau's deteoter, G. H. Roth . . 218,Ol2. 213.136. 213,188 
Water elevater. A. W. Coates . . . . . . . . . . . . . . . . . . . . . . . 21S,I'iS 
Water PUllO and alarm. O. COllier . . . . . . . . . . . . . . . .  2t8,174 
Water to tanka. machinery tor retrUlatlng tbe IUP-

ply ot. K. & D. L. Murcblson . . . . . . . . . . . . . . . .  218,068 
Water wbeel, turblue • .T. T. WUder • • • • • • • . • • . . . . . .  21S.CIIO 
WbIlIIetree, T. S. HI1I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,1911 
Whlflletree hook. G. W • .Tackman . . . . . . . . . . . . . . . . . 218.201 
Whip socket, O. B. North . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,288 
Wblp socket, 11. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213,1S7 
Whistle. steam. F. A. Wood . . . . . . . . . . . . . . . . . . . . . . . .  :na,m 
Window screen. W. H. Betta . . . . . . . . . . . . . . . . . . . . . . . 218,0111 
Wood, bending thin sheets ot. T. B. De Fore.t . . . .  213,119 
Wrencb tor In8ertIng bung busbes. D. Ackermann 2t3,CIlII 

TRADE MARKS. 
Bitters. Hart & Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.100 
Buote and shoes. A. Me,.er & Co . . . . . . . . . . . . . . . . . . . . . 1,(81 
CertaIn medicinal preparation, BUllnp. Clspp III Co. 1.101 
Coal, Akrou Irou Company . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0IIII 
Cologne water, G. W. WllUama & Co . . . . . . . . . . . . . . . . .  �,0111 
Com flour. Glen Cove 9taroh Manufacturing Com· 

pan,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.loa. 7.104. 1,105 
Edge tools. Collins Compan,. . . . . . . . . . . . . . . . . . . . . . . . . . .  J,IlII4 
Guano, phosphate, or otber tertlllzlng composltlons. 

R. W. L. BasIn & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.CIl7 
Horseshoe nans. Anvil Nail COmpan,. . . . . . . . . . . . . . . . .  1.0119 
D1um\natlng 011B. H. B. RIqa . . . . • . . . . . . . . . . . . .  7.0IIII. 7,_ 
I.&undry blu1ll(f. L. H. Tbomas . . . . . .  . .  . . . . . . . . . . . . . . .  1._ 
Lanterns, Buckeye Lantern COmpan,. . . . . . . . . . . . . . . . .  "l.an 
Lnbrlcattng 0118 • .T. P. Weeks & Co . . . . . . . . . . . . . . . . . . .  1,0IIII 
Lubricating compouudl. Dean. Grace,. & Co . . . . . . . . . 1,106 
Medicinal preparation. P. Davis et III . . . . . . . . . . . . . . . .. .  1._ 
Medicated fmlt. E. Grlllon. . . .  . . . . . . . . . . . . . . . . . . . .  1,1CI'J 
Needles, L1ebenroth. Vou Auw & Co . . . . . . . . . . . . . . . . . 1._ 
Refrigerators, D. Eddy & Son . . . . . . . . . . . . . . . . . . . . . . . . . 1,102 
Wblsky • .T. s. F\neb & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,1l118 

DESIGNS. 
BurIal casket&, M. H. Crane. . . . . . . . . . . . . .  . . . . . . . . . . . . 11,Cl'1'O 
Carpet, H. Horan . . . . . . . . . . . . . .  . .  . . . . . . . . . .  11,000 to 11.0112 
Carpet pattern. A. Heald . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.f)118 
Funeral ornament, C. H. Learned . . . . . . . . . . . . . . . . . . .  11.0IIt 
Handkerchlet. A. TIlt. .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  11.088 
HeatllI(f stoves, H. A. Wood . . . . . . . . . . . . . . . . . . . . . . . . .  l1.an 
Ornameutal chBln lIuks, D. s. SpauldlD8 . . . . . . . . . . .  11.1171 
Pencil cases, G. S. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.0119 
Pencil oases. C. L. Downes . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,0611 
Show cases. H. R. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,066 
8t00k\na'. G. Branson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.068 
Wall papers, F. Mencke . . . . . . . . . . . . . . . . . . . . . . . 11,0811, 1l,Clt'T 

.. . 
Eqll.h Patent. I .. ued to Amerlean •• 

From March 11 to March 14, Inclualve. 
Arcbery, W. H. WJlgbt et aL. Boob"r. N. Y. 
Cardllllf machinery. E. A. Dick. Wasldnl!ton, D. C. 
carding macblnery. w. C. Bramwell, S,de Park. lIIa88 . 
Cooking apparatus, W. Plckbardt. New York clt,.. 
Electric Iillbt, C. F. Brush. Cleveland. Ohio . 
FOIl sljrnal compU8. W .  Hugbes. 8au Franclsco. Cal. 
Locks, H .  Ro!Jers. New Haven, Conn. 
Mete ... IIquld, .T. F. de Nanrro et aL, New York •• 
Pumping engine, G. F. Blake. Boston, MaM . 
Sewing machine. G. W. Hooper. New York •• 
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�.dllntiStmtuts. 
. - ---...::..----------
I n,oIde P ..... each InMlJ'tloll • • •  13 centa . Une. 
Sack P.P, each Inaertloa • • • •  81.00 • line. 

(About eight wOrdl to a Ilne.) 
!iinQrafJinga may head adf}tlf'tiJillMnU at eM _ raU 

ver line. by �, l1li eM l8tter pru8. Adwr
lisement8 muat be reodwd at publfcatWn � l1li earl" 
a.' TAur«lag morning eo app«Jr in Ml!._t_Ww __ • __ _ 

FouRde4 � ."tAeu1 C"ret/, 11111S. 

BAIRD'S 

Jcitltifi� �mtricau. 
RUBBER B���KST'�A!� PACKING. 

)'or Paekbs Ue Plm . .... ... TaiTe 8te • •  or Steam Easl ••• aa. P • •  pl. 
B � that � ot the plCklag which. when In uee, Is In contact with the Pleton Rod. 

�:u�\\� ��\:�ICh keeps the part Il I1PinSt  the rod with sullletent prelllure to be steam-U.ht, and yet 
Thia l'ackIq Is made In lenitba of about 20 feet, and ot all lisel from l( to 2 Inches square. 

.JOHN H. CHEEVER, Treas. NEW tOR.I. BELTING I; PUllING to., 3'1 "  88 Park Row. New York. 

. - )' ) ��!./J��!e! ;!! !��, ���!g! 9 �N'�s 
ilatlmate and samples tor stamp. itO Bill Headl. al. per po .... 

.. Loca l "  P!intinll' HODae, snver Creek, N. Y. Warranted at ��r a::r� 
.. filii 

C 

the hard8l� ::� �:i 
" - I 
,,� ' ' :1  .. .. ,A,Ct.ll: .. 'tJ'!IlC o :.:r:o  �lle. Belt CGot SUtl. 
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STEAM PUMPS . 
HENRY R. WORTH INGT ON, 

�39 Broadwav, N. Y. � W.ter St., BOlltoa. 

TH. WORTHINGTON DUI'LKX PuIlPISG EsGl N"8 roll 
���. WU'��unJ���g::\f!tfg:.-:c°n-

STUM PUIIPll-Duplu IlDd 8lngle C,llnder . 

Price list issued Jan. 1 ,  1879, 
with a reduction exceed

ing 30 per cent. 
W ATD METBRS. OIL METERS. 

., Better than an,. EncIIIh maIre, IIDd oQ one that Ie tully 814 Ie •• 8 W • •  , •• 8&., New Yor�. t ! WARRANTED t t 
TIIB 

BOILER FLUES of all tho Roi111ar SlZBS, Catalo��sS�tl�:�n ��J�tlo':. �O ..... pul lman palace Car Co . , 

FOR PRACTICAL MEN. 
Onrn_and enlal8ed CATALOG17IIO.PBAcrrCALAND 

ScI "NTIFle BoOKS, 00 pages, lIvo ; a CatalOgUe of BookB 
on DVEING, CALICO PIUNTING. WEAVING. CoTTON and 
WOOI .• ;N M A NUFACTUIIE, 4to ; Catalogue of a choice 
collection of PRACTICAL, SCI ENTlrIC, and ECONOIlIC 
BOOKS. 4to . Llet ot Books on STEAM AND "filE STBAIl 
ENGI>: E. MECHANICS. MACHINERY. and ENGINEERING, 
Cto. Ll8t of Important Books ou MJilTALLURGY. MET
A I.S. STRBNGTH 01' MATEIIIALS, CHEKICAL ANALYSIS. 
ASIU VING. etc . •  ,to ; two Catalogues of Books and 
Pamphlets on SOCIAl. SCIENCB. POI.ITICAL ECONOMY, 
BA NK8, POl'l'LATION ,PA LTPBRI8M,and kindred subjects 
• ent tree to any one who will forward hie address. 

HENRY CAREY BAIRD " CO .. 
Industrial Pnbllshers. Bookoe1lers. and Importers, 

810 WA LNUT STREET. PlIILADELPHIA.. 

PEN�IONS procured upOn reasonable terms b� MILO 
B. STEVENS " CO .• Cleveland, Ohio. Establlohed 18M. 

THE FORSTER-FIR
MIN GOLD AND SILVER 
AMALGAMATING COM}"Y 
ot Norristown. PL. will gtant 
.tate rlghto or Ilcenoeo on 
e ... y te1'lll8. Thia . y . t e m  
�o:::. 'W,etc:n=� �:.� 

___ 
-.:-l���� Apply as above. llIPORTANT FOR ALL CORPORATIONS .AND 

MANF'G CONCERNS . - R u e rk'. Wa&eb. 
mau'. Time De&ee&or, C8p&ble ot aocnratelycon
trolling the motion ot a wateoman or pauolman at the 
dlll'erent .tatlon. ot hlB beat. Send tor circular . .J. E. BUERK, P. O. BOll 919, Boeton, M_ Bewllre

_
o
_

f
_
b�iDg

.
lnfrlll8inlr-,,--De_tectors. _

_
_____ 

_ 

or De •• • a&erlal aDel Warran.ed. 
c. 

-

IF ORDEBS PROMPTLY EXECUTED. Igar Box Lumber 
No Payment Beq1I1red till Tnbe8 are I'u1l7 Teeted and , 

Satlelaotory. 1IAl¥1JF.l()TIiRED )y .ar !VElV P.lTENT PROClESS. 

50 Latut Stvk CARDS. Bouqud Laum,Floral. etc • • In caae, name in goid, IOc. 01." BlOB., Hortllfor4, Ct. 
Lathes, P la ners, Shapers 
Drillo

hin 
Bolt and Gear Cutte� MllliDfI Machln88. 8� 

Mac ery. E. GOULD " ""'El!HARDT. Newark, N. J. 

L A P  W E L D E D  ClIARCOAL I R O N  
Boller Tubes, Steam PlP!I. LIght and Hea", Fonzlnn1 EJIIl\Del, Boilers. Cotton Preeieo. Bolling JIIII and""B .... t Furnace Work. READING I RON WORKS, 

_ �61 Soath Foartll St., Phlla. 

The Best I n  the World. 
SPANISH CEDAR., 

MAHOGANY. 
POPLAH. 

.Aleo thin lumber ot all other tlnd., W to � In .• at cone
spon.= prices. All quaUtles. �Wil In .l1 respect. to 
=r.:de :, g:: �\:�1:':m":.t u3::.I ;g: �:'�?talned 

GEO. W. REA D &: CO., 1� to 1100 Lewia Htreet, N. Y. 

BARNES' Patent FOOT and STEAM POWER MACHINERY. 
= = 
; 

SEC'l'IONL\L VIEW. 

113c. Photograph ot SeIt-P1aYing OrgI!D Attachment. bIlok�f"h8::�� Cut8
W =::,to UO�and borel �. Hu hol101r �d� ,..., 

Plays an;r muolc In any key. Addreu B. F. O'N� • __ IIxlIllnch-. or p and 1JrIt..oIau lJi evlll'J'reapeot. OatIilOgUe Storm LWte, Iowa. R.O O:KllPOR.:EJ, :Z:X.X.XM'OXB. 
BALDNESS.-B Y GEORGE H. RORL, 
M.D. A brlet but Highly Uoetul paper. shOwing the 
rr�oe;a'l� �d

:rt":'e
h

°t..��fledt�I���{ :� 
Bl\'ectual Remedy a� KeetPl! tor the B&m4tl together 
with Direction. and Genetu.l Advice tor Preven� 
Baldness. Reotomaa and Presll1'\'ing the Holr. Thia Is 
�:c��r� �g:t.g:en�=���1 ��::"J�'t:r'� 
Contained In 8UPPLEMENT 1 61. PrIce 10 cents. 

FITS DURED ! ! 

An ,wwfB§!U 
F.m ... 8fl:kn-. w'::��JI.:o.�':I PermaneDt Cure. "A. Free Bottle" of my renowned specific and a vaJaable TreatIH _t to an,. snfferer lien ding_ me hll l'oet-omce and Expr881 Addrellll. DR. H. U. ROOT, 183 Pearl 8treet, N. Y. 

Baker Rotary Pressure Blower. 
(J'OIICD ..... t) 

Warranted superIOr to any 
other. 

WILBRAHAlI BROS. 
2318 Frankford �Te. 

l'BILADIIL1'HU 
hld .a G dal'. trlal h.1'0 ... pa7_ntl Tk. MERRIAM 

E�L�$U�!!1,8I Va ... L P  ... oua.s." .. F ...... Cluna ."""7 aboolar:::"d _at. .A.pat.i"" atlerlatferlol fOr II y .... wrlleo: 
Da. Roa. RI.hmODd.�!���I�...t�f;..I06!..."\.r_ 

=r.:I: �D't�:;..tru=;�.::iJ!��c�� �,; �b�� :;:.�:. -J==-aoured. C::�ru� For O.:6t1caaa of N om.roo. oth.,. Can. and fall lDf ..... \!IlOIIiGa addre88 DB. ROss. �llI l1ai" St •• BIoIunond. Ia4. �An engine that .... oro without 
Boller. Always ready to be started . 

. 

and to &e at once tul�wer. , SA collkllif��\. ' Burns common Gas and Air. No 
. .  C J  . . . .  ::�e�o

n
�!es� . Almost no attendance. 

THE NEW OTTO SILENT GAS ENGINE, 
UI8faI tor all .... orIt of lilii&ii IltatlOIlll.r7 Iteam eDidne. 
Bunt. In sbee of �.1. 4, and 7 H. P. by SeRf,EICHER, 
SCHUMIU &: \)0., IMM6 CheAtnut Street. Phlla.. Pa. H. S. Mannlnll' &: Co., ill Liberty St • • N. Y., Agents. FO:B.. SALE. 

For Ezperlmental Purposes. A LarJre Lot ot ELECTROMAGNETS, 16 to 2S Ohms "Resistance. 
Saltable for T.lpphoDfS, SOaDders. or Btlars. 

Armature •• 2!1 cents enra. Coot 75 cents. Will mall. postp&ld. on receipt of 2S ceuts. 
HElmY W. POPE, Elizabeth, If. Y. 

60 GoldChromo IIDd Perfumed Cards [no S allkeJ. Name In andJet,lOo. CLIlI'rON BROS., CIlntonvl11e, ct. 

TELEPHONES. 
Perft!ecaoancl CPan • ..,lttera. and the onll' Acou .. tic Telephone. that can be used around angle. With undimin. 
lahe4 power. PAT&NT! KO ... "'lfDUfG. With our new 
Dlaph� la,ul.to .. Ih. tlckln .. •  1' a wateh baa 
beeo pl .. aly heard . baad .. ed I' •• t arouod4, .barp _�e.. Not. landS. for ordiD.�Une., wltb lOunder,'2JiO 

I 
"O":l:x..:o & BEST 
STEAM PUMP ,  G.A.:El.:El.:l:SC>N" , 

FOR ALL P U R POSES. 
B rooklyn,  E.  D., New York. 

�l1!�:�e:�ientl:�:..a:r�c!.. ,�:��: .. :n� ¥,��n�ul�:::,:rty"":fJ!'!. =� I!::, �:;r. �'=:i need, no demonltrUion. We claim tbatoar Telephone,.,. 
th. he.&andelae._& ...... _ lhe  __ ... ore wn-
110(10 lend Ihem 011 trial I .  oaIIIeIeal ClWft IH  lhal lh.y 
ore u �p,.. .. nled. TlaeJ' _._. •• l.tH .... 
.. e.t .1l .':f, p.tea&. For 1'b1�1aro odd ..... Tbe -... I:: l':::::::� �"::V=:t;.. 

Ste�� Stcamps. 
[ ,  Y S T E N C I L  W C R I< S  8 7  " 0  , ;"- -, ; ,, \ 

lOR MAClUNISTB' AND BOILER MAKERS' HIlA. VY 
Steel Clamps, MOd tor o1roular to C. W. LE COUNT, 

South NonraI1:; Ct. 
HOW TO REMOVE STAINS AND THE BIIIEST THINI OUT.=-'= SJ!Ots trom Linen. Cotton. Woolens. and SII1: . Belng a 

tree Addrelll E. NASON ill NBIII&u St. New York table ot SiHlclllc DirectiOns, showiDfl how to proceed In • , , • removiDfl from each of the above 1<lnds of goods any 
stains of"the tollowlng charact6r. to wit : Stalnl Ot Supr, 
Glue. Blood. Albume!!. Greaae

w
Varnlsh. on. Paint •. 

.�Tl:lIT SPAKK-ARIlESTEL 8 -H. P. Mounted, $650. 10 " .. 750 P E • liD. 12 " .. 1000' 2-H. • ureJca, 1 . 4 "  • 260. �OI"our OImdarl. 8 H .. 360. 
B. W.Pa..vne&Sons,Oorning,N .y, '1!iCife WMre JIOU BaW tAil. 

The George Place Machinery Agenoy 
M.c .. lnery of Every DeerhnloD. 

m Cbam1!en and 100 Bellde BVeeto, New 1'Ork. 

��ll���!,g::rua R4j�k �e�=�:' 
Lye. Alkali Staln8. Tannin, �reen Nut 8tI!Ina. Coal 'l'ar 
Stains. WllIrOn Graue ACId Stain .. etc. By meanl of 
�h1. valuable table OJ d1rectIona any perlOn. by pro. 
vldlng hlmoelt with a few almple chemlcaIe. and nsinC 
them ... directed. may readUy elean any epecles ot the 
above goods. and It nec8lllBry oet up a cleaning shop. 
Thltl ls one ot the most convenient and valuable papers 
on the lubject ever published .  ( ontalned In Sl'PPLIIO
KlINT 13S. PrIce 10 cents. 

EDMUND DRA I'ER, 
... aafutarer of flrst·t1 1SS }:ae:inl'l'rs' InstraIDPnts. 

lI:ItabIIahed In l8Il. �� Pear St., Phlla., Pa. 

AHEAD OF ALL COMPETITION I 

§ 
SEVEN SIZES FOR RAND USB. 

WelJlth l DJ from 3� to 31 II,,,. 
THREE SIZES FOR HORSE POWER. The eomttIeU t>IctonI and highest awards lit the er

bauatlve Field TrIal al the Paris World'8 Exhibition In 
1878. toIIether with thooe at the greathu.ndred day trial at 
the Centennial In 1878. prove that the8e machines tully 
maintalu their reputatfon ... the but Lawn Mower yet 
made. Do not buy wortbleu lmltatlons, when the genu
IDe 0IU1 be had tor the same money. 

GRA H A M, EMI.EN &: PA SSMORE, 
Patentees and Msnutaotu .... rs 

• 631 Market St., PbUadelpld.., Pa. 
Send .or Descriptive C&taIope with prlceo. 

STRONG AND CHEAP SPAR BRIDGES. 
General deoerlptlon, dimensions and p&rIJouIars. with 2 pllj[811 of .... W1D11 .. coverlllll' mustratlons of all the 
de� tor a bridge of 100 teet span or lease' • Iy uaatnl tor cro .. 1il of creeks. oman rivers. Ilea. 01' 
wherever a COItl1 �cture Is not delllrable. he draw-l_ are trem the Spar Bridge exhibited at the Centennlil. ln the U. S. oe�en� of IIIII� BD.meerina. 
Theoe bridges are wtiolly comJlOMll of undrelied atu1f. 
8WPLEIIE!I'r 71, Prlce.1O eeat&. 

INDORSE 

ThoHancoctInsDirator 
a s  the most economical and perfect 

boUel' feeder. 

[COPY.] 
GEO. M. PULLMAN. Prest. Pullman Palace Car Co. 
T. A. ruSSELL, Manlllf8r Detroit Shops. 

CONSTRUCTION DEP'T. DETROIT SHOPS. 
March 18. 

M_. PHILBRICK. CHRISTIE " CO., Agents • 
Detroit. Mich.: 

Gentlemen-The Hancock In.plrotor Is worldngto our 
entlre oatlataotlon. We consider It the most economiC&( 
and perfect boiler feeder that we know of. 

Shall put In another one a8 800n as we can stop the 
bonen long enough to do It. We are now runnlnll until 
ten o'clock at night. 

Very truly yours, 
T. A. BISSELL. l\Iallllller. 

IF IIIDatratecl .nd Deeerlptlve ClrcDlar" aeDt 
on .ppU.,.dOD to 

Hancock Inspirator Co., 
62 CENTRAL WHARF, 

BOSTON. 

0" TIlB 

I tittdifi, �mtdcnu 
POR 1 8,... 

The lIost Popalar Selentillc Paper In tile World. 

VOLlJD XL.-NEW SERIES. 
The publ1shers of the 8CIENTIF1C AMERICAN beg 

to IlDnounce that on the Fourth day of January. 111'/8. a 
new volume will be commenced. It w1Il continue to be 
the aim of the publ1shera to render the contents of the 
new volume .... or more. attractive and uoeful than any 
ot Ito predecelllOrs. 

OnIy 83.�O a Vrnr h,c1l1 d l n g Potltnll'e. 'Veekly. 
3� Numbera a Yenr • 

Tltl. widelY cIrcu lated and splendidly Illustrated 
paper II published weekly. Every number contain. olx
teen PIlIreI of usetul Informat.1on. and a large number of 
orljdnal engravlnge ot new inventions and discoveries. 
representing Engineering Works. 8team )Iachlnery. 
Ne .. lnvenUons. Novelties In Mechanics. Manufactures. 
Chemistry, Electricity. Telegraphy, Photography. Archi
tecture. Aariculture. Horticulture. NatUral History, etc. 

A l l  Cln.tlell of Renl1ers find In TilE SCIICNTU'IC 
AMERICA" a popular f"mm<I ot the best 8ClentiOc In
formation of the day ; lind It Is the aim ot the publishers 
to preoent It In an attractive form. Rvoldlnl/: ... much ... 
poeslble abstruse terms. To every Intelligent mind. 
thle journal all'ords a. ccnstont 8upply ot Instructive 
reading. It :s promotive of knowledge and progre8s In 
every community .. here It circullltcs. 

Term" of Su""crl ptlon.-One cbpy of THE ScIEN
TIPIO AJlERlCAN will be sent for <me lI'ar-52 numbers
postage prepaid. to any .ubscrlber In the United States 
or Canada, on receipt ot three dol larM nnd twenty 
rent .. by the publl8hers ; oIx months, ,1.00 ; three 
months. fl.00. 

C! a .... -on e elltra COpy of THE ScIENTIFIC AM ERI
CAS wlll be supplied gratlslor .. "'1Iclub 01 J""'.ubo<:rlbtn 
at f.i.20 each ; additional copies at same proportionate 
rate. Pootage prepaid. 

One copy of THE SCIENTII'IC AMERICAN and one copy 
of THE ScIESTIrIO AMERICAN SUPPLY-KBNT will be oent 
tor one yeur, postage prepaid. to any .ubscrlber In the 
United States or Canada, on receipt ot MVen <folia" by 
the publishers. 

The safest way to remit Ie by Postal Order. Draft, or 
Exprelll. Money oaretully placed Inside ot envelopes, 
oecurely sealed. and correctly addressed • •  eldom goes 
astray, but Is at the MOder's risk. Address all letters 
and make all orden, drafta, eto .• payable to 

M U N N  a. CO., 
37 Park Row, New York. 

To ForeltrD SDbacrlbers.-Under the facilities of 
the Postal ·Unlon. the SCIBNTIFIC AMI<IIICAN Is no .. sent 
by poatdlreot from NewYork.wltb reguIarIty,to sub ... rlb
era In Great Britain. India, Australia. and all other 
Brltlah colonies ; to France, AnotrIa, Belal ... Germany. 
Ruaala, and all o�her Europeau 8tate8 :  J.n. BruII, 
Mexico, and all States of Central and 80udt America. 
Terms, wben sent to torelgn countries. eanada.excepteci, 
f4. lOld. tor SctICNTI.r1C AIlERICAN. 1 year ; tIl. l(Old. tor 
botb 8cIENTIrtC AMERICAN and 8UPPI.Dl:BNT tor 1 
year. '!'hie Inchldes postage. which we pay. Remtt b7 
postal order or draft to order of Kuon " Co.. aT Park 
Bow. 1Ile" yoq. 

© 1879 SCIENTIFIC AMERICAN, INC.
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fDslde Paae. eallb IDllUrei.D • • •  73 cellt. a lIae. Back Paae, eacll iaHrtloa • • • • 1 ••• a lIae. 
(About elant worda to a line.) 

ETIQ1VJfIIn{18 mav lI«Jd adwrtiBm1mt8 at tIu _ rail! 
ptJf' jiM, fir �I til tIu l8tt8r P/W8. .A� "-'" IIltIII III ""*_ at publlcatitm Q1/Ice til "'" til f'� I'IIOI'rIlng to app«Jr In fIRt f88w. 
Roots' Improved Portable Forge Pure. UAdUuUd Palrats, Full Body. and Full U. 8. Standard Meatl'Ure. 

No other Palata for lI&ftultural � !!Qual these la !LuaUt" rloha_ of color, ooTe� ca��' ... &ad dura.-
m. Samplee of oolon free b;,: IliaD. RUOF PAI NTI!I for Tin Boof., Iron WorkL.!to. FIU.."PU.OOF 

PA NTI!I tor IDatde Woodwork. W" Our AahestOll Liqaid White lieu lJHR /IdoJJCefI /"'- ea:tmor Imd tntmor 
on tu  U. lI. 0GpCt0I 1It  WIIMfIIjtoa. 

r APRIL t 9, 1879-
THE TAN ITE CO . .  

STROUDSBURG, PA. 
EME R Y  W HE E LS A N D C R I N DE RS. 

LoNDON-lrSt. Audrews st., Holborn Viaduct, B. C. LlVBRPOOL-42 The Temple, Dale tit. GBO. l'LACB, 1:11 Ciuombe!'B ::;t., !lew York .Ageat. 

R O C K  D R I L L I N G  M AC H I N ES 
A N D  

A I R  C O M P R E S S O R S 
'� � N u r� C T U R E D  B Y  BUR L E I C HRo C K D R l l L  C O  
� E N C  F ' R  PAM P H L E T  F I T C H B U W, M A S S  

H.W. J'OHNB M'F'G CO., 87 Maiden Lane, N.Y. PATENTS at AUCTION'. 
AalteatOll ...... , 8 .. ea' ...... CeatID", (lemoat" Boller CO'l'eria ... 8team Packln.Lele. Rewla.r Monthl,. _ Bale.. Vor terms address N. Y. W"LlbenIllndnoementatO dealen,la1'ir9ooDl1llD8l'8, and rellable lOOai oalesmen. Send tor Bample., PrIce Llsts, etc. PATUT EXCHANGE. In Libert, street. New York, 

P. JL a r, X. IOOTS, K'l'ra, 00=emU1e. 1D4. 
8. 8. TOWNSEND, Cen. Ast., }8 C�rtlandt $t, COOKE " BECC8, 8ell'. Aste., NEW YORK. 

IF BlIND !'OB PBICBD ClA'l'.u.oGu-. 

Every Man '( Hi'  $3 Press hiD. lao 

H IS OW .. For bUllnell., I,"uure,roungoroW C.tal�ue 0 PreueI, Type, E&c.., 

PERFUMERY.-BY W. A. SAUNDERS, 

�-;t�and=�£��r:.� ��� the prepentlOD of the mOlt eDt and popnlar Per-fames DOW 00 the 1II&I'ket, ODI tor th�ieIIarat1on and GOmJl()1Uldinlr of the Infn't'dlenta, eto Tlfe lI'ormnllB here SlTen embraee tb�JI8!&tIOD of the tollowlpg PertniDea: .1oo1t81 alu 01& Jtoee. White Bolle. VIc-toria, -.. BouJlnet. ... PatohODI" MlIletieur, Y1� 
Yl�� F10� Wood Vloleta. ""eot End8. Tube. 
roee, Bonde1et1e. New .own ;IIa1, lI'rIuId-J!II!DJiI�.ove PI VIoIeto JIIpoDette. SUPPLEJUNT DIS. moe 10 oentli. 

lie\C. (SeIr-lnker .6) » La�';: 
P 1 te ror ' .tampo. KELSEY .. C .. r D r. ELS " llerldea. Clan ....... !lJQD ... 

S!�l!1n�a�!�j�teBe��h!�!!S M!���� !�!!t:.!m8T�� !��� worll: In tbe factory, omoos. and to pnt macblnes ID 0aII:nm IItId � lbohInery, �team Engines. BoUers, 
maanfactorle.. Wages reasonable ; reference. re- eto. I al,o maantliCture Baxter .  New Portable EDlr\De 
qulred. and onl, 1II'1It-class men wanted. For further of 18T1. can be .. ,en In operation at ml store. A one 
particulars addre .. SuperiDtendent borae-PQwer portable enatn!'. oomplete, .126U!!.0 horae-

\vII.SoN I!IBWING lUACH. CO I Cltica.o III power, 1225; two &ad a Dan: horae-power, PJU; three . .! ' • horae-power, t275. llanntaetnred eXClUllTe1J b7 

S 
"'"EET ME'I'1't. ORA WING PRE��E!iI. :t. C. ,)'ODD, 

_
��S '" PARKER PRESti CO .• Middletown, CoDD. 

10 BanIa,. It., lew York, or Pa&enoa, I, I. 
FARM LAW. ADDRESS OF RON. ED-
)l1'SD H. BESNY.TT, delivered before the M_cbnaett8 State Board ot Agriculture. Tbls l. an -,. embr�eb!Ir complete and pnictloaJ Information, valuable. not ODI, lr.�e; =::l�e:r��greill:d��w:njJ�':i�!.nln� wbere tne, are In Stream .... Pondo. l�es, or on tbe s.. .... .bore ; wlUlt a Deed of a .·arm Inclndes ; Rlshto In the 
Road. Farm Fences : tbelr Legal H!!fght, etc. RaIlwa, �a'l:�' T��f�i:,! rat!�Ih�; ����D�l!Y:"'m La .. on the Do.. The Farmer not LIable tor hlB Don. Water RlJrbta and D� ; Dammlns ; DlTeriing tbe eourse of a Stream. 8Vtaoe Water · l'Ddel'l!!'9nnd Water. Treopuo!!!g. ln 88amer and In Winter. Hunt
In8 &ad FIIhllW. FruIt n-. on BonadarY Linea, etc., etQ._ Contained In tiClDTlftO AIlDI<aJI 8UPPLmlBNT 188. PrIoe lO oenta. 

A I R C O M PR E � ,( ( ' f < , .  
H O I  ST I N  G E N G  I N E S ;:, • G \. J r H E R  

M I N  I N G M A C  H I N E R Y. M f, .... f- �"  > l '  G R I F F I T H &. W E U G E  Z A N E � V I L L E . O H I O .  

Wood-Working Machinery, 
Snch .. Woodworth Piaalng, TO!IP!Da, &ad G� MachI-. D&a1el'. Pl&Den-- .RlcbArdlOD·. PateDt � 
sr.ProTed Tenon JUchlnea, 1I0�, Mouldln., IYld w llaohlne •• &ad Wood-WOItiDii llaehlnery ...... 

• M&antaetnred b-" WI'I'liBRBT, BUGG II BICHABD80!!. _ _  _ 
as 8eUlibnry Street. W�;_ (8Iaop tOJ'lll8l'l7 oooupled b, B. BALL II 00.) 

DEAN aROTHERa, 

iii 
Jl(D\t!�cPD .. 

Dean Steam Pumps 
"lIer Pl'Ifldel'll and Pa ... 

10. Maehlne..,. Cor all 
......... 

THE DRIVEN WELL. 
Town &ad Count,. 111'1� for· � D1'I'I'en 

Welle &ad Mllinli DC!P!1e8 ander tb, eiItablIIIhed A llle=.nJ:ri'l'l'n Well !'atea" leued b, the year 
to rea puUea, by 

WM. D • • NDR.WS & 8RO., 
KBW YORK . 

InNING BUfHINERY. EDlrlRfs. Bollus, rlmpS, 
Coal &ad ore JIp, DnIt BumlJur Appliances. Drawlnr. &ad adTioe free to enotomers. "Jeanernlle Iron Wor • (J. C. Ha,doD '" Co . ) .  Addre •• HO WELL GREEN. Snpt., .1eaae.TIIle, Luaerne Co .• Pa. 

I:iT' RARE OPPORTUIUn. � 
�e,.r�e�iT:S=�olDb;r:..r:s::n:o:'��:�O! 1IoraIHri. or conTert Into a joint otoek oompan:r and retain 
&a ratereet hlmoelt. a Foandry &ad Machine Sho .... with 
all their macblnery &ad IInnl'8ll oomplete, aad now 
crowded with cDltom work, bavlng cost upwards of slny D88nd doll""". &ad the oDly ODU of magnitude for Ie. ou the Mls.!.�1 River. ou various points of 

;:..a:, b�"f:�: M�:eo��ort�t;:�::' s�vto�� ,0n •• 4lllnton Muooatlne, aa:r OD man, of tbe boata. FOr partlcDlan, address the proprietor at Clinton. 10 .... 
A. P. HOSFOKD. 

¥ - - -- -- - --- - - - .- • •  

Addreoo JOHN A .  ROERLING'S �ON� MaDufacturIIl'!!t Trenton. N. J . ,  or 111 Libert, >'treat, New York. II heels &ad Rope for conveying power long dIslances. Send tor clrcDla.r. 

NOVELTI ES, NOTIONS, 
Wafth", C:b  ••  p Jew.lry, IIt.floury Paekiges. 
Allenta &ad oonn!ry .tores .npplled . mn8trated ctrcnlar hu. J. BRlmO '" CO., ), anufaotnrers, 8alesroo� 
2111 B'wa" liew York. Addre .. letten to P. O. Boz :mao 

MAC H I N I STS' TOOLS. 
NJ:W ..urn hrPBOV1I:D PAT'rJ:IUQ. 

8end for Dew Uluatrated catalOlf1l8o 
La.thes, Planers , Drilb, &0. 

NBW HAVEN MANt: lI'AC'rUII i N G  co., �e1ll' . I avea, Conn. 
ICE AT , .... PER TON. The PICTET ARTI FIC IAL ICE CO., LlMI .. t.JtI:, Room 61, Coal and I:roifBZ e, P. O. Box lD!8, N. r. 

DIAMOND R O CK DR ILLS 
The onl, Maohlne. glTlllIJ a lOUd oure e"owlDII ezaet 
natu ... Of rocll:s P'UI8I'd throl'"". 

T H E  A M E Fi I C,\ i\ � 1 M¥) � l l l  fi c l : i\  � ll h I N l' C u  � E N [  F O R  P A M ' H L E T N E W  Y O R K  To LARGE CONSmoms OF I'INlII LIGHT MKl l eKble I ron Call 1n.lI, we can 
olrer speelal lnducementa In the way OI VEBY SUPERIOB 
QI!A l.ITV G U A U A STJ< "D, and at falr prlceo. Reing omBelves large consumers aD , reqUirlug tbe moot perfect 
OI8t1ngs. otber work 1. lusu!lld the &&me �Uon. lUA Ll.Oll Y, "HEI�:'��?&NN. 

lvtCR08COPES. Opera ma .. e=8 eetaclee, MeteorologlC&1 lDatrnmeata. at , redncea HOW TO BBLL PA�lhtIe beloit fUDy u- prlceo. seDd three stamp! for IlIItrated cata-PIUu Ilu. all .... _ be for aood �_. PrIce 08ue. R. & .I. BECK, PJaUadelphla, Pa. 26 ouata; L. IJ. POOl[, Yatee Co., N, r. UOR ALL KINDS OF MACHINIDRY-App), to 
Mi l l  Stones and Corn Mil ls. 

W e  make Burr MillstOnes Portable MIlII Smnt ](a. chines. I'aokers, MlIl Plc.kli Water Wheels, PUii8,.., &ad Qearlnjr. speel ... ly adapteQ to Flour MllJ. .  Send tor eatalogue . 
J. T. NOVE & SON. O.lI'alo, N. Y. 

I1111111 '7+'.J WR�RUO� H T 

BCAMS & GIRDER S 

POIN'TS OF A GOOD HORSE. BEING 
the Report of the Committee .ppo�ted by the Nflw Enaland Amcultural Society to decide npon Rulee for Guidance 01 Judge. of Horsee The POints · of Ezoelleuce, Size. Color, S),mmetry of Bod" Head &ad Neck, 
Eye aud Ear, Feet and Uwl>a. fully desCribed. Speed at g: le",."�n�::��";,��"O�"�ha��t��°'1rh:e:�D= 81ze and -peed tor Matrbed Camage liorsea. Genta' DrIving Horae .. Famll, Horae .. · Park or PbEtOU Horaee, 
etc. An ezcellent Guide In selectlug animals. ' CODtalned In SQIBNTIJ'IO AXEBICAS SUPPLEMENT No. ��df::�.IO ceDtI. To be bad at thil omce and 0�a11 

�. LLOYD B,o\ 1GB, �'-� i 
J!:I'�T.,IOI". 

DYSPEPSIA. BY DB. O. F. KUNZE. 
SymJltoml. A� Dlmln'abed, I!tomMh J)IpRJon m1loh .. 0..... Onul . CoIIItI ... UOD. 8ympl_e In ChUdren. 0 Cuea . DnDiIllla 1:i0&u8e4 b, too mnch I'ood�' Ie J'00d ; 117 neral De-!:!YIPID8nt I bY CoDdtUODl of nernUon. Treatment. Jr� eDt Ihould Ite � �; 
taken LIWe at .. I &ad DInate4 Wore more IS taken. NeoeuitY of J'eW and PlIiID DWa... Treetmeat wbeD � r. OT.so.4ed. Aldlq Gut.rIo "aloe. � iD J'elJrl1e m- . ContiliDed iD 8cuN
TIJrlC AMBBICAN BuPPLBMBNT No. l !l9. PrIoelOeento. To be had at thil omce and ot all uewadealen. 

DAJIPBR B E S T Alm WBIGHTBD RBGULATOBS GAUGE coeR IlURRILL A K1IIZ1IIB. .UIOLLIDA Y ST., BAImIloBL 

Pond's Tools, 
EDaIDe Lath__ PlaD.,", Drill., .ke. 

DAVID W. POND, Worcester, Mass. 

1I'OR TEN DOI. I.A RS CA�n, 
_ will Insert a seTen-line advertisement one week In a 
lIat ot 289 weekl1 new.papers, or four llnes 10 a dUl'ereDt 
n.t of 887 papers, or ten lines two "eell:. ln a chelce of 
either of tonr oepar&t4I aad distinct llota oon .... n1nIr from 'lO to 100 ... ""n e&Ph, or four line. o.a WflM In aU tour of the same lists, or one line one week In a11 1b: 118ts oomblned. beln� more than I ,em P'l"irs. We alao haTe 
=��nsln��e�:t:¥�I��� 1&l'�ted

lD= Addres. G'·o. P. RoWELL '" CO"" New.paper Arv-ertIaI1IIr 
Bureeu, 10 SJll'IIce Street, New x ork. 

.I' s. Co HILL8, 18 Chambers St.; New York. 

Workin.g Models 
And Ezperlmental Machinery, �etal or WoocL made to order b, .1. F. WERNER, 62 Centre st., N. Y. 

W!&RUTED THE Bt:ST. 
1 H. P. Boiler & Engine, $100. 

t H. P., $Uo. 8 h. P., $200. 
'l'eIIted to � lbI. steam. 

LOVEGROVE & CO .. 
13!J N. 3d St .. PhUadelpllla, Pa., 
BuDders of EngIne. and Boilers. 1 to 100 horae power. Beud for c1rcula.ro aud prtceo, &adatate Ilae &ad at,le 'OU want. 

ON THE PROGRESS O.b' AERONAUTICS. -An essa,. read before the AeronautloaJ SocIet,. of 
Great BrttaIn b, Frederick W. Breare,., � of the AIIooIatlon. A uaefni and InterestlJljr ·pnper. Coutalnlug brl.f aoooanto ot the moot recent'tiIalo ot balloons haVingmoohanloaJ propeUlugattaehmenta. Tbe reqDlred dlmel18loDl &ad belit forma for bal100Dl wI�pelling ��:e'lII�t���&'::':'::: &,:::;.�gOdBJteu� l'aJeu1atlons ot tbe mechanical reqnllltel for auC08llful ncrlal D"vlptlOn, &I indicated by the 1IIght ot birds. UeJl.C)rt ot bWloon trlala ha�ertlcal screwvf.r0l:llerI, �b�,,,tl:n:or:.;.,Iah�rlmenC:ai �::is� � I�l tJ'. aPP&l'l!tna tor teetlnlr the LIfting POWl!!' ot 'p�o .Urface. when ezpoaed to WInd current. De8CrIptlon and dlmenalODl of Mo",' otea'U Aerial LooomoUTe, with an IIOOODDt of Ita )INGtlcal trl'll at the Cryotal hlace. DeIcrIptton of Mo,..' remarkable oelt-lIftIna .team en!due &ad boUerJpt o'le horae P9wer, but wetghlug only 
lli�&.::'!:l:." rJ�p=�oEC'I.&lJir'f::To�f! �he $7 A DA Y to Agents eaav&lllnJf for the Fire

aide Vh,ltor. Terms and (lutllt Free. Ad
� p. O. VICKERY. Aqnsta, MaIne. 

1IACHIlfIST GOODS 
And 8mall Toole oC an klada. Catal .... aeat 
free: A. tI. WILKINSON & CO., Boston, )(&S80 

-v. 
J f  N N I N G S '  'N4HR C L O S E l  S 

P R U l � f l)L C f U '. H .... I f \ t-: l l \ ) \.. 1 \ \ 
9il 13 , < 1, \" ,  ' I t' f t  I "\ ,  \ \  I OP I\ 157 60 AGENT'S prollta per week. wm 

ETe It or torfelt NOO. New artleleo, • a':�nted. Bam�e8 Mnt tree to PEBFECr .AddJwa W. ESTEB, 218 ItonSt., N. Y. NEWSPAPER FILE 
ft!. 

TO S!!!LAl!lT!::!r:t=r.i! Band�dre". GIIO. C.'l'BAOYIrOo.; CleTel&Dd,O. 
, 

The Koch Patent FIle, tor nreeen1n. n ....... pel'8, mllllUln ... and.Jl&lllphleta. hu been reC8D", ImproTed 
ancr prloe reduoecL !;ubearlben to the 80IBsTlPlC Ax
ERICAN and 8clE!IITll'lcAxII:lUCAS SUPPLQr.ST (l1III.be TO �NTOH.tiI � tor tha low prloe of �.50 b:r DUIIl, or fUll at the 

AD PROPRJBT.,R8 "'OJ!' 81'!m1A 1.'l'I1IR. .. �c"'m"irBI�1' �Ird"�fc:,� The aadel'licned: li&T1Jl. aa� IllUe& -tOr-the 

I 
8V"'7 oue who wIoheo to �e d: paper. Introdnetion of i,Wpeclaltlell, OIt tile elrOha- A4� =U� , lOr .� i�e New BD8laDd Jl11D " CO" W S II CO,, . � fl, lIC*oD. M_ � 1IclDPrano A.JoImw.of. 
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Ponnsylvania Lawn Mowor. 

LLOYD, SUPPLEE If, WALTON, 
PHILADELPHIA. 

$10 to S1000 Invested I n  Wall St. Stocks makeo fortuoeB eTery montb . Bookl sent 
tree explaining eTel')'tblng. 

Addreol BAXTER '" co., Bankers, 1 7  WaIl St., N.Y. 

CAVEATS, COPYRIGHTS, TRADE 
DIA.RK� E·.I·C • 

:Meurs.. MlIIII1 " Co., In CODDection with the publica· 
tl:ln of the 8cIlCNTD'1O AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Pateuts for 
Inventors. 

In this Une of business th"y havo had OVEB TUIRTT 
YEAIl8' IIZPl:BIBNCE, and now have IIl1tgUCll.<l facUiliu 
for the preparation of Patent Drawlugll, Speeillcationa, 
and the Prooleeutlon of Applications for Patents In the 
tnitcd States, Canada, and Foreign Countries. )!esora. 
Munn " Co. al80 attend to tbe preparation of Caveal s, 
Trade Mark Regulations, ('opyrlghts for Book., Labels, 
Reissues, Assignments, and ReportB ou Infringements 
of PateDta. All business · intrwl1ed to them is done 
with special care and promptness, on very moderate 
terms. 

We aend free of charge, on application, a pamphlet 
containing further inrormation about l'atents nd how 
to procure them; directions concerning Trade lIIark", 
Copyrights, Designs, Patents, Appeals, Rels.ues, In
fringements, A88lgnmenta, Rejected Cues, Ulnts 00 
tbe Sale of Patents, etc. 

Foreiu .. P" te"ts .-We also send,/rtl of charge, a 
S)'DopSIS of Foreign I 'atent Laws, showing the cost and 
method of sccurlng patent. In all tbe principal coan
tries of the world. American invenlors shonid bear In 
mind that, as a general rule, any Invelltlon that is Talu
able to the patentee in this country is wOrlh equally &I 
much in England and lOme other lorelgn countries. 
Five patenta-embraelng Canadian, English. German, 
French, and Belglun-wil1 sccure to an Inveutor the ez
clu,ive monopoly to his dloeovery among about 0111. 
HUNDRED AND J'Il'TY XILLIONS of tbe most Intelligent 
people ia the world. The fac\lftles of bu.lnes. and 
e!eam communicat on are Buch that paten� caD be ob
tained abroad by our cltlzeus almost as easily as at 
home. The eXp8D1e to apply for an English patent fa 
t'75; Gem:an, $100; French, $100; Belglan, $100; Can .... 
dian, $50. 

Copi". of Patent •• -Persons desiring any pateDt 
i.·ued ·from 1836·to November 211, 1007, can be supplied 
with olllcial copies at reasonable cost, thc price de· 
pending npon the uten t of drawings and lengtb 01 
speeillcations. 

Any pateDt issued since November 2'7, 186'1', at which 
time the l'atent OIIlce commenced printing the draw· 
inga and speCl1lcatiODB, may be had by remitting to 
this ofilce $1. 

A copy of the claims of &DT patent issued since 1886 
will be furnished for SI. 

When ordering copies, please to remit for the Fame 
ae above, and state name ' 01 pateDtee. title of inven. 
tion, and date of patent. 

A pamphlet, containing fall directions for obtaining 
United States patenta tent lree. A haadlOmel,. bound 
Reference Book, lilt edges, contaiDl 140 pages and 
many engraTlngll and tables important to every pat
entee and mecbwe, and is a nseful hand book of refer
ence for eTerybody. Price !IS cents, maUed lree. 
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