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RICE CULTURE IN 

SO U T H W E S T E R N  

LOUISIANA. 

BY H. H. CHILDERS. 
At present rice is 

a leadin� industry in 
only two States of 
the Union, though 
at one time it was 
gr own in many 
States. Louisiana 
and South Carolina 
are now the rice-pro­
ducing States, and 
in these States its 
production contin­
nes to be profitable. 
Within the last few 
years some impetus 
has been given this 
industry in South­
eastern Texas, but 
so far it amounts to 
little more than an 
experiment.. At one 
time rice was planted 
in the States of 
North and South 
Carolina. Alabama, 
G eo I' gia, Florida, 
Mississippi, Louisi­
ana, 'l'exas, Virginia, 
Tennessee, Missouri, 
Kentucky, Arkan­
sa�, Michigan. Min­
nesota 11 nd Califor­
nia, and for some 
reason, perhaps by 
the law of the sur­
vival of the fittest. 
the acreage decreas­
ed until the qnantity 
produced in all ex­
cept the two States 
mentioned was no 
lOll gel' appreciable. 
Thi� falling off may 
have been caused by 
destructive competi­
tion with foreign 
countries and by the 
discovery that the 
soil chosen for ri('e 
prod uctioll in those 
States above men­
tioned was found to 
be inadequate and 
unsuited for lucra­
tive results 

Rice is grown in 
I,ouisiana in the low­
er Mississippi, La 
Fourche and Terre 
Bonne River valleys 
and in the south-
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HARVESTING RICE ON A LOUISIANA PLANTATION. 

A RICE PLANTATION WAREHOUSE , 480 FEET LONG. 

CYCLONE THRASHER AT WORK ON RICE PLANTATION. 

western portion of 
the State, in the par­
ishes of Calcasieu 
and Acadia. Rice 
growing for com­
me r c e  b ega n in 
South we8tern Lou­
isiana in the year 
1884. Before that 
time the largest field 
that could be found 
was five acres in size. 
But that year a col­
ony of Iowa farmers 
settled in Calcasieu 
Parish. al1d e a c h 
year since that time 
the acreage has con­
tinued to increase in 
tlJat belt of prairie 
country, taking in 
Acadia and St. Lan­
dry Parishes. 

The ohler authori­
ties on ri('e growing 
have claiuled that 
this cereal must be 
grown in all u'l'ial 
soil, but this state­
ment is 'sncce�sfully 
contradicted by the 
facts, and other wet 
soils h a v e be e n 
found that have in 
them the elements 
that enter into the 
body of the rice 
grain. The soil in 
Sout;h western LOIl­
isiana is clay loam, 
with clay subsoil. It 
IS thoroughly satu­
rated with moisture, 
and t be underlying 
subsoil acts as an im­
pervious basin, pre­
v e n  till g anything 
like a perfect ab­
sorption, or the dis­
appearan('e of the 
water from the sur­
face. U n I ike the 
prairies of Western 
Texas, all durin� the 
winter, and not un­
frequently d u ri n g­
the sUIllmer seaSOllS, 
the water stands 
ankle deep even in 
places covered by 
the "feather top" 
or "broom sage" 
grass; and the ped­
estrian who wo u Id 
(Continued OIl p.295.) 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



�mttiran. 
IS=:> 

�titntifir 
ESTABLISHED 1845_ 

M U N N & CO.. Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BltOADW AY, NEW YORK. 

TERMS FOR 'l'BE SCIENTIFIC AMERICAN. 

One copy, one year. for tbe U. 8 .• Canada or Mexico . . .. . ........... . . 83 00 
One copy, 81X months. for the U. S.t (�aDada or Mexico . . . . . . . . . . . . . • 1 60 
One c0p'y.one year.to any !orelgncountry belooglngto l'ostal Uolon 400 

�muMr XO�� ... �t���:�':..':;,n�r����l ���lk���t��:� ���hg��k. 
The Scientific Americ .. n Supplement 

(Established IS16) 
Is .. distinct paper from the SCIENTTFIC AMERICAN. THE SUPPLEMENT 
:i�r:u:�::;�!.�c ��'i�T���?e����::i�; l:u�<;c�rgtl'o�g ef�rU:lf��'::E�E��e 15.00 .. ye .. r. for the U. 8.. Can .. da or Mexico. 16.00 a year to forellm countries belonginlZ to tbe Postal Uni01l. 8ln�le copies 10 cents. Sold by all newsdealers throullhout the country. See prospectus, last page. 

eomblu ed Rates.-The SCIENTIFIC AMERICAN and SUPPLBMENT wUI be sent ftJr one year. to one address in U. 8., eanada or Mexico on �'it:1l!.t a�ft!t� c��':iI.J,.? forel"n countrIes wltbln Postal Union f.l9ht 
Building Edition of !<!clentific AmerIcan. 

(Established ] SSI).J 
THE BUILDING EDITION OF THE SClBNTIFIC AMERICAN Is a larlZe and 

:��ng!�!�e�:,f:�r:f::8 p:�������.:��u��d������Iili��{::�.iD��go�u���: Is IlIu.trated wltb be .. nti ful plates, sbowing desirable dwelling •• public buildings and architectural .,ork in Ji!'reat variety. To architects bUilders and all who contemplate buHdillll thl. work Is invaluable. ' 

or8::iTc��'��OO� ����. T�y :::�lir� r.��t�frtu�r;:"J'�l�e�tU.'l:i � .. ;�: Cowblned rate tor BUILDING EDITION with SCIENTIFIC AMERICAN. to one 
����r�err�t: lo�a�;JIl�lJ�rJl��TI����� J�����I�O����:cA'!-�n� ��a:: 
PLEMENT. f9.00 a year. To fo .... lgn Po.tal Uulon countrie •. '11.00 .. year. 

Expol·t Edition of the Scientific American 

(EstnblJRhed IS1S) 
with which 11' Incorporated to LA AMERICA eIENT IFICA E INDUSTRIAL" or Spanlsb edition of the SCIENTIFIC AMERICAN published montbly,'unl­form in .Ize .. nd typoqr .. pby with the SCIENTIFIC AMERICAN. Every num­ber contains .. bout 50 PlLlZe., pro ,fusely illustrated. It Is tbe fine.t scientifiC Industrial eXK,:0rt. paper published. It Circulates throullhont Cub .. , the 
::�����:�e.::��oirf:nJ;;:hf.:'hd ra':.'!:�ag�mi�ri:O�::n ��� sg����f�:� AMERICAN ExPORT EDITTON has .. I .. rge g!' ...... nteed circulation In all commercial plac ... throullhout tbe world. �.OO .. year, post paid to .. ny 
part of the world. Single copie •. 25 cent •. 

MUNN & CO., Poblishers. 361 Broadway. New York. 
IT The safest way to r"mit is by postal oro .. r, express mooey order. 

:l."��.or b .. nk check. Make all r .. mittance. pay .. ble to order of MUNN 
Pi'"' Readers are .peci .. lIy reque.ted to notlfv tbe puhllshers In case of any failure. del .. y. or Irregul .. rity In receipt of papers. 

NEW Y ORK, SATURDAY, MAY 9, 1896. 

(!onI8nl • • 

(Illustrated art.ier ... ,orp marked with "" asterle ... ) 
Air brak .. hnse coupling. valve, Colwell's . . .. .. . . . . .. . . . . . . . . .. 292 Atbens, Brlti.h excavations at . . 299 Bacteria, soil. . . . . . . . . . . . . . . • . . . . . .  298 
��r:;�::g!":uHer: RiChiird;.'::: � Burtal, premature ... . .. . ... . .. . . .  294: Dental plUJllZer, Wall'.· . . . . .. . . . 293 Electrical ExpOSition, New York 296 Expo.ltlon, Industrial. Berlin' . .  293 Gas cylinders, biJlb pressure . . . . •  298 Gr ... s. John.oo (fB46l. . . • .  . .. .. 001 Inventions, progress of, for fifty years .. . . . .. . . ... . . . . . ... . .. . .. . M 
L����\!��rS��:�tllfitis�����.d: .. :: � Lakes, great, water level of . . . . •• 294: Lawns and tennts grounds ... . . . .  295 Ma .... chusetts. battleship, trial of· ... _ ..... . . .. . . ......... . .... 296 

p .. tent. granted. weekly record. 001 Petroleum. salted .. . ........ . . . . .  299 Photography. color .... .. ... .. ..... 297 Plant •. mimicry in .. .. . . . .. . .. . . . .  29'i Rahblt drive. and bunts· .. .. . . ... 299 Rice culture tn Louislana- . ...... 289 Road carriage competltl'lD, a great . . . . . . . . . . .. .. ... . .. . . . .. . . 292 
���:��t�r�o�.�����::::::::: .. :: = Science •. N atlon .. 1 Academy of. 2111 Sf.ectrum rays, Invisible .......... 294. 
�t:"S:sY,I::, tba'it�ngl'i.�:i�ation: 292 

modem . . . . . . . .. . . . . . . ...... .... 290 Steel. sl amplng on (6846) ..... . . .. SOl Telescope. new type of . . ......... 292 Trade name., descriptive ........ 2!J.I Vanity Fair Illusion . .... ..... ... 297 Water wbeel, Haag's· ..... ....... 298 

TABLE OF CONTENTS OF 

J ,ieutifi, jmeri'lu. 
OUR FIFTIETH ANNIVERSARY PRIZE ESSAY 

COIIPETITION. 

[MAY 9, I8¢. 
ing recently been adopted in the patroling of hard 
beaches. The almost romantic historv of the inven­

Though it is doubtless well known to the majority tor Francis and his metallic lifeboat a�d the account!! 
of our readel's that th� SCIENT�FIC AME�ICAN ranks of the many rockets and mortars devised for carrying 
as one of the oldest JOUl'nals m the Umted States, I lines to wrecked ships go to show what the inventor 
�hey way not be aware that it h� now �een mak�ug I has done to save life and property from wrecked ships . 
Its appearance, week by week, wIthout mterruptlOn In lighthouses proper, the advance from the old re-
for a period of half a century. flecting light with candles as iIluminants to the mod-

We feel that it is due at once to onr readt'l'Ii and to ern lantern with Fresllel lenses, with a fonr-wick oil 
ourselves to make some special commemoration of so lantern, Wigham gas buruer, or electric arc light, giv­intert'sting an event as the fiftieth anniversary of the ing an illuminating power of hundreds of thousands 
formation of the present firm, and·we have decided that of candle power, tells what science and invention have 
this shall take the form of 8 profusely illustrated special done to avert disasters. 
number, which will �e issued on July 25 of this year. This work, all of which may be termed shore work, 

It has bren t�e a�m of th.e SCIEN'fIFIC AMERICAN is really a concession to the imIJerfections of navil:(a­
to keep the publIc faithfully mformed, week by week, tion. The problem of safetv at !o'ea should be at­
of th

.
e �orld'� curr�nt progl'ess in the art� and sciences; ! tacked on the ship itself. Th� unsinkaule ship, whose 

I\nd It IS ou� mtentlO� to devote the ?-nmversary num ' l engines cannot be totally dir.abled, has not yet been 
bel' to a review of thIS progress durmg the past half invented. She is approximated to only. In the best 
century. 'of the ocean steamers the nnavoidable imperfections 

One of the most interesting features of the i�sue bear eloquent te�tiDlony to man's inalJility to cope 
will be t.he publication of a prize essay on the subjpct with the sea. 
of .. The Progress of Invention during the Past Fifty The first thing that impresses a novice who takes 
Years," for which we are offering a premium of two the tiller in a boat for the first time is the extreme 
bundred an"! fifty dollars. difficulty of keeping a moving vessel upon a fixed 

The conditions governing this competition will be course. He finds that unceasing attentiou and con­
fonnd on another page, from which it will be seen stant changes of the rudder are required. The tiller 
thllt all manuscript should be received .at this office on I cannot be held in one position for more than a few 
or before June 20, 1896. The papers will be passed on 

I seconds at a time. On the modern liner the same thing 
by a select jury of three, whose names will be an- holds. The power the helmsman can exert by the 
nounced in a later issue. We are desirous that all the steam steering gear is instant in effect and ample in 
essays submitted should receive careful attention, and I amount, but is not sufficient in either facto r to enable 
to this end we request that intending competitors Will i hiw to hold the ship npon a constant course. As the 
forward their manuscript at their earliest convenience. , ship rons and lists, one or the other propeller, if she 

We also draw attention to the arrangements which ! is a twin screw ship, has the greater effect, and bel' 
we ha\'e made to secure a vote upon the question as I head constantly tends to go to st.arboard or to port 
to what invention introduced within the past fifty I and the tendency has to be counteracted by the helm: 
years has conferred the greatest benefit upon man- Every wave parted by the bow exerts some degree of 
kind. The result in any case will be of special in- deflecting power, also to be met by the helm. Look­
terest, and particularly so if, as we hope, the majority ing at a six or eight inch compass card, these deflec­
of all of our large body of readers and subscribers tions may seem of little account, but when referred to 
will express tbeir opinion. a radius measured by a day's or hour's run, or even 

.. f • I .. by the tship'lI length, they appear in their true magni-
)[ODERN STEA)[SHIPS AND NAVIGATION. tude. 

Tbe modern steamship is a favorite subject for ex· A single degree of deflection on a radius of five hun-
emplifying modern progress. In early days man dred feet, tak.en as the ship's length, represents a devia­

dreaded the ocean, and the cruise of Ulysses along the I tion of nearly eight feet from the course. An error uf 
sbores of t.he Mediterranean and lEneas' voyage with its lone df'gree for an hour'S run would give a deviation 
constant landings are recort1s of the old time coasting of nearly 2,000 feet, and for the day of over four miles. 
navigation. Little by little man forced bis way upon But a degree on the compa8S card is �el'y little. A 
the more open seas, uutil at. the present time the ocean point, the regular unit of the compass card, is eleven 
is crossed with almost the regularity of a fel'ry, and and a quarter degrees, and many a ship yaws from 
probably with grdater relative reg'ularity. The five side to side over an arc of two points, giving a length 
hnndred foot bull is driven remorselessly through deviarion of eigbty or ninety feet. In all accurate 
seas at a speed that would have swamped the ship of work the surveyor or ge:>dosist uses tbe compass as 
fifty years ago. The twenty to thirty thousand horse little as possible; not only on account of its varia­
power expended in driving the engines of a liner repre- tions, but because it is impossible to read it to a small 
sent the consumption of a ton of coal every two or I enough fraction of the circle. With a vernier a cir­
three minutes. So regular is the operation of engine cle can be read down to seconds; with tbe compass 
and boilel'li that under similar conditions of sea the a degree can barely be fractioned. The comoass with 
screws act as a log and measure the ground covered as this imperfection is accurate enough for the steamship 
accurately as the regular log and log line. Every ad- navil:(ator because it is too good for his steering 

SCIENTIFIC AMERICAN SUPPLEMENT junct available for increasing the efficiency of the ser- capacity; the ship cannot be held down to a compass 
vice is employed. course. Compass errors are constantly corrected by 
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In aU its appliances arranged to be operated on the observation, and the instrument is only used in run­
unstable llIatform snpplied by a steamship in a gale of ning from one observation to another. But perfect 
wind, the seagoing steamship embodies some of the navigation would imply perfect dead reckoning. It is 
greatest triumphs of modern engineering and science. doubtful if man's powf'rs will ever mount to the height 
Yet in spite of this the unavoidable weakne8ses and im- of perfectly contl'Olling a ship at sea, or even of enab-

PAGB h I. AGR[f1ULTURE.-The Castor 011 Bean-Rlcinu. Commnnl •• Linn. perfections of the service go to prove how well founded ling her to live np to er compasses. 
ct�il..:.:;,�tb���::Ii.-;;�dv:�����'ie��Tfi�rp:�:a::.�r�:o�·l\:'; was man's dread of the sea. Ship after ship collides The futility of dead reckoning received a startling 
bean. for market . . . . . . . . . . . . . . . . .... . .... . . . . . . .. . . . . . . . . . . ... . . . . . . . . .. 16969 with another vessel, sinks after striking a rock, misses illustration in the stranding of the St. Paul. A few n. ARCHA!:OLOGY.-The Babylonian Expedition of the Univer.ity I of Penn.ylv .. nia.-An Intere.ting account of work done among its port in a foD' and runs 011 the beach, or by pure, days of fog pllt her miles south of her proper position tbe ruin. at Babylon by the AmerIcan explOrIng expedltlon.-5 '" I 1ll.1l��':5f:�X.Wiiy:�'Wiiiy·Bw::iie.i� .. :iiDii·Aiex";;d;,r pet8ch·.iikow: 16007 luck avoides a si milar catastrophe and tries hard to and far ahead of her reckoning. Groping along with 
- Note. on two celebrated Germ .. n vlolinl.t •• with portralt •. -2 attain the tribute of silence for its narrow escape. The constant soundings she ran ashore upon a beach of 

iv.lgf�tltti��GiNEiliRiNG::�:iii.iory .. iin;i·Miiih0d8 . . oi . .  Te.tiiili 169i1 mere fact that the shores of our coast are patrolled by I reasonahle regularity of pitch, and nal'rowly escaped 
Building M .. terial •. - Continuation of tbl. lecture before the Amerlc .. n In.titute. de.cribing varlous,lte.UnlZ machine. for dlf- members of the life saving service, part of whose duty serious damage or total wreck. I ferent c!a.ses of te.t •. -7 ilIu.tration .. .... . . . . . . . . . . . . . . . . . . . .. . . . . . . .  1611l5 . b . l' ht 'f I . d ' Th t . t . t . d t 
je'!'no�:i'f.sT�ga���-:i'!.1e��t�'ioJ:!,?ct�g;,t��eoi"l��rJ��lr� IS to urn a warnmg Ig I a velSse IS seen angerous-, e mos. prom men Improvemen, m mo ern s eam· 
Switzerland. fully illu.trated and descrlbed.-4 iIlu.trations . . . . . .  161114 Iy near the shore, proves the crudity of our most ad- ships develops a new imperfection. Twin screws are 

v. ��:;!i����!�tf:.h���o� Yt��.s'}n:lfsb1Io�'if:lt:� .. f°;,,·i,'i: vanced methods of navigation. The fact that the cap- II now almost universal in th e more modern types of first­
V[.euEt���l£lo� .. NfiiW'��rrt.l�'l!i:.:.:The . .  Laj,orde·Meii;Od .. of·Aiti_ l6I1lO tain of the St. Paul, which went ashore on the beach class ships. In the old sin�le screw system trouble 

ficial Resplratlou.-By EDWARD MARTIN. M.D.-An excellent ar- L B h d f 11 bl 1 • d f th l'ft' t f t Ucle on the restoration of life in ca.e of asphyxiatlon.-A simple at ong ranc , was exonerate rom a ame s JOWS was expel'lence rom e screw ling on 0 wa er as 
.. nd practical paper, .. valuable contribution to first aid to the m- that man has not yet achieved his mastery over the the ship pitched. Every approach of II. s('rew to the 

Vl;'u�I'liciilr;L ANEOUS.::':Xichemy ',,;;d ' ·P·Iia;.macY·.�Tii';ir m·';.iery 16981 I .. nd romance.-Tbe art of foretelllng.-By C. J. S. THOMPSON.- sea with its concomitants of fogs, gales and OCE-an cur- surface weakens its propelling power. This is �o well 
A most Intere.tiogarticle on tbe work of the alchemists and the rents. Recent strandings and collisions in the barbor recognized that in many small vessels the screws are su:dlg���:e�f�:���:��.�.i�.�!.���I�.�����':'::�.I.I.I��t�������:::::: 1= of New York 1:(0 to prove the same thing. I carried below the line of the ked to give them" 80lid 

�i�l::e��!e�;;ie;.::::::·.:::::::::::·.:·.:·:.::·::.:·:.::':.:'::.:':.:':.:.:: 1�' The ingennity of the inventor has done much to water" to work in. In the twin screw ship the liftinl:( 
vlll.S;'.:'¥b'k�£m�7�TORY:.::LiVi.iiJi··iiar;;meieiii.�·Aiiimai .. .  aiid 169'12 ameliorate these conditiom. Gas buoys float upon trouble is iutensified. Not only does pitching raise her 

plants as prognosticator. ofweatber challlles . . . . . . . . . . . . . . . .. . .... . 16970 I lli d l' t· d IX. NAVAL ENGINEERING.-The Lengtbenlng of the Union the waves, and, charged with compressed gas, I:(ive a screws toward the surfa�e, hut 1'0 ng an IS mg 0 
Steam.hlp Scot.-A difficult operation now In COm"" of execution I '  d 11 t h 'd by Harland & WoUl, of Belfast. Irel .. nd.-Tbe lengthening of a brilliant light for three months or more without any the same. The screws carrie we 0 t e Sl es ap-
.. re� ·8lfR1�1fVrallons .. . ... . .... . . . . .. . . . . . . .. . .. .. ... . . . . . . . . .. 161115 attendance. A long dangeroull channels or near shoals I proach alternately the rnl'face as the ship rolls in a 

x. ��p��ure8.-BY CHARi��BL�nJ�:�:��O���.:Xf !�r';:�f:�:�!� glVln� exact deta.ls for tbe ma�lpulatlon of this clas. of photo- elect ric but)ys a.re established supplied with current I moderate sea, so that tltandinl:( hy the taffrail the 
lZ�g�:'O':{c:-j)oijg;, .. . lii'i .. aiiiei-ii·slide·MBkln .. ::.:iiy·T:iCXRM: 16919 from the shore, so that lil:(ht is turned on at sunset I blades can be seen showing their tips out of water. 
8TRONG.-A very timely article on tbe production of .uccessful from the shore station miles distant. Wave action is I The pitching trouble is diminished by the increased 

XI.If,'W�·�I�k��s/�'fI�:::':.��ht';.c;:em··of·LiQiiefyiii .. ·GBse.::.·A·r.i: 1� utilized most ingeniously in the whi stlinO' buoy and' lenLPth of modern ships, but the rolling of the screws cently devised compact .. pparatus for prodUCing liquid gases.-2 ... ... 
1II�.trations ............... ...................... ..... : ............... 16982 bell buoy to give audible wa.rnings to navigators. ont of water ta.kes its place. 

XlI. RrrL'WO�v�bM�M�g�f�G.:.::Niiie.·iin··Eii�ii.j, .. iiBii.;,:B·.::.: 16982 The modern lightship is no lonl:(er an almost ht'lp- The rolling interrt!res with the direction of motion By J. W. THOM .s. JR.-Graphic notes 'In the peculiaritIes o:;"'he Engll.h railroad., tbelr advantage. and dlsadv .. ntalZe •. and strlk- less hulk, whose only safety is in ber anchors. She is of the �bip, as it changes the relative propellinl:( power 
xll\�s¥'l\.�H�����:[:t��"popuiBtliin·ofGre:.:i'clil.;;.:.:.:jjy·iJii,: 16!1'1'1 a well built ship, with steam or power signaling plant, I of the two �crews. The ship is p nshpd fir!'t to one 

MER LAWRENCE CORTHELL D.Sc.-A valuable review of the . . . . . I . 
leadin" cities of tbe world. tLelr growth and popul .. tlon. wIth.. and perhaps WIth steam propellIng engllle to brmg SIde and then to the otber, the total of the prope hnl:( 
t.able of curvestbereof.-llllustratlon .. .... . ... .. ..... . . .... .... . . . .  1l1li71 h t t'f h bl ' Al h t f . 1 d d th t t h·ft· f th d XIV. TRAVEL AND F.XPLORATION.-Antarctlc Exploratlnn.- 'I er 0 por I er ca es gIve awlt.v. ong t e coas s orce IS re(lu�e an ,e cons an s I lUg" 0 e rn -
Bv WTLLIAM S. BRUCB. late naturalist to Antarctic expedition . . . '  • .  I h �-k l' t d l8!I2-1893.-A v .. luable review oltbe present _tat.no of Arctic and I the most elaborate system of patrohn!? and of life sav- der al80 go to ImpaIr her speed. f s e lKt. e" a IS an 
��

��
.
�?��:����

.
����I.�.����?':��.���.��.t��.?�I�.��.�:�: lIlIl68 ing stations finds development, the bicycle even bav- holds it she may need a port or starboard belm to be 
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maintained for a conr.iderable time, the deflected rud­
der operating to destroy speed. In overcoming the 
t.rouble described there would seem to be a field for 
ingenuity and invention. The modern steamship and 
modern navigation are as yet far from perfect. Dead 
reckoning fails to give position because the direction 
of course is uncertain, and splled cannot be accurately 
maintained or determined. All the troubles co-operate 
to produce uncertain results, and really scientifically 
accurate work at sea is still far from realization. 

There are problems of the most difficult kind to be 
dealt with in controlling the ship and in supplying 
means for ascertaining her work once she is so con­
trolled. 

••••• 
The National Academy or Sciences.'" 

The stated or spring meeting of this, the most dis­
tingu iRhed of American scientific associations, was 
held in Washington for four days, beginning on April 
21. It was the first session held in Washington since 
the election of Prof. Wolcott Gibbs to the presidency 
of the a,cademy, and the meeting was looked forward 
to with much interest. In accordance with a rule es­
tablished at the meeting held in Philadelphia last 
autumn, the business and other private affairs of the 
academy were discussed in secret session, beginning at 
ten o'clock in the morning, after which the members 
adjourned to luncheon, which was sf!rved in the 
United States National Museum, and the afternoon 
was then given up to the pu blic reading of papers 
with their discussion. This practice was found to 
work excellently , and the friends of the members, or 
those interested, who desired to listen to the papers, 
accordingly knew when to come, and were not, as was 
the case previously, compelled to be in at,tendance all 
day waiting for the adjournment of the business 
sessions of the academy. 

The attendance of members was unusually large, 
and among those present we1"e: Cleveland Abbe, 
Washington ;  Carl Barns, Providence, R. I.; .John S. 
Billings, New York ; Lewis Boss, Albany, N. Y . ;  Henry 
P. Bo wditch , Boston, Ma8s,; William H. Brewer, 
New Haven, Conn.; William K. Brook!', Ba I ti III ore, 
Md.; Edward D. Cope, Philadelphia ; Samuel F. Em­
mons, Washingt on ; Wolcot.t G i bbs, Newport, R. I.; 
Theodore N. Gill, Washington ; G. Brown Goode, 
Washington ; Benjamin A. Gould, Cambridge, Mass.; 
Arno ld H ag ue, Washington ; Asaph Hall, Washing­
ton; Charles S. Hastings, New Haven, Conn.; George 
W. Hill, West Nyack , N. Y. ; O. C. Marsh, New Haven, 
Conn .; Alfred M. Mayer, H oboken, N . .J.; Thomas C. 
Mendenh all, Worcester, Mass. ; Edward S. Morse, 
Salem, Mass. ; .John W. Powell, Washington ; Ira 
Remsen, Baltimore. Md.; William A. Rogers, Water­
ville, Me .; Ogden N. Rood, New York City; Henry A. 
Rowland, Balt imore, Md.; Charles S. Sargent, Cam­
bridge, Mass. ; Charles A. Schott, Washington ; Samuel 
H. Scud der, Cambridge, Mass. ; Will iam Sellers, Phila­
del phia, Pa.; A. E. Verrill, New Haven, Conn.; Fran­
cis A. Walker, Boston, Mass.; Charles A. White, Wash · 
ington ; and Arthur W. Wright, New Haven, Conn. 

The following program'me gives a full list of the 
papers presented before the academy: 

The Geological Efficacy of Alkali Carbonate Solu­
tions, by Eugene W. Hilgard ; On the Color Relations 
of Atoms, Ions , and Molecules, by M. Carey Lea; On 
the Characters of the Otocoolidre, by Ed ward D. Cope; 

Exhibition of a Linkage whose Motion Shows the Laws 
of Refraction of Light ; Location in Paris of the Dwell· 
ing of Malus, in which he made the Discovery of the 
Polarization of Light by Reflection ; and (1) On Ex­
periments showing that the X Rays cannot be Polar­
larized by passing through Herapathi te, (2) The 
Density of Herapathite, (3) Formulre of Transmission 
of the X Rays th rough Glass, Tourmaline, and Hera­
pathite, by Alfred M. Mayer ; Biographical Memoir of 
.James Edward Oliver, by George W. Hill; Biograph i­
cal Memoir of Charles Henry Davis, by Charles H. 
Davi8; Biographical Memoir of George Engelmann, 
by Charles A. White ; Legislation Relating to 
Standards , by Thomas C. Mendenhall ; On the Deter­
mination of the Coefficient of Expansion of .Jessop's 
Steel , between the limits of 00 and 640 C., by the Inter. 
ferential Meth od, by Edward W. Morley and William 
A. Rogers; On the Separate Meat!urement, by the In­
terferential Method, of the Heating Effect 0. Pure Ra­
diations and of an Envelope of Heated Air, by Wil­
liam A. Rogers ; On the Logic of Quantity, by Charle!' 
S. Peirce; Judgment in Sensation and Perception, by 
.Joh n W. Powell ; The Variability in Fermenting 
Power of the Colon Bacillus under Different Cond i­
tions, by A. W. Peckham (presented by .T. S. Bill ings); 
Experiments on the Reflection of the Roentgen Rays, 
by Ogden N. Rood ;  Notes on Roentgen Rays, by H. A. 
Rowland ; Some Studies in Chemical Equilibrium, 
The Decomposition of Diazo-componnds by Alcohol , 
and On Double Halides containing Organic Bases, by 
Ira Remsen ; Results of Researches of Forty Binary 
Stars, by T . .J . .J. See: On a Remarkable New Family 
of Dl'ep Sea Cephalopoda and its Bearing on Mollus­
can Morphology, The Question of the Molluscan Arche-

* Report of meeting prepared for SOIBNTJ:ftO AJomoAN by l\larCns 
Benjamin. Ph.D. 

I titutifit �mtri£al. 
type, an Archi-mollusk, and On some Points in the Mor- I only about one-half have permission to ride in the city 
phology and Phylogeny of the Gastropoda, by Add ison limits. Russia asks $12. 50 duty on each wheel im­
E. Verrill; Source of X Rays, by Albert A. Michelson ported into that country, no matter what the price 
and S. W. Stratton ; The Relative Permeability of Mag- may bf!. 
nesium and Aluminum to the Roentgen Rays, by Queen Margarita, of Italy, while riding in a part of 
Arthur W. Wright ; The State of Carbo-dioxide at the the park at Monza from which the public is excluded, 
Critical Temperature, The Motion of a Submerged was stopped by a guard who scolded her for trespass­
Thread of Mel'cury, and On a Method of Obtaining Va- ing, and asked her name. She !;lent the man her pho­
riable Capillary Apertures of Specified Diameter, by tograph and a ten franc piece bearing her effigy with 
Carl Barus ; On a New 'fype of Telescope Free from that of King Humbert's. 
Secondary Color, by Charles S. Hastings ; The Olin- The experiment which has been tried in New York 
diadre and other Mf!duSlll, by William K. Brooks ; Bud- of mounting policemen on wheels has turned out in a 
ding in Perofhora, hy William K. Brooks and George very satisfactory man n er. The bicycle police have 
Lefevre; and Anatomy of Yoldie, by William K. Brooks rendered most efficient service in the pursuit of wheel­
and Gilman Drew. , men who violate city ordinances, and in the catching 

As is shown by the list of papers, those on physical of runaways and cri minals . .  
sciences predominated, and the Roentgen rays was a Many wheel men do not pay sufficient attention to the 
popular topic. Not withstanding papers on this subject lubrication of the chain. It is really rema.rkable how 
by Michelson, Rood, Rowland, and Wright, it was nmch easier a wheel will run which has its chain 
evident that as yet no t.heory as to their origin was cleanfld for every twenty-five or fifty miles ridden. 
tenable. Experiments by one author i ty seemed to in- Both the stick graph ite and the paste graphite may 
dicate conclusively that his opinion was correct, be used together with advantage. 
whereas a second authority pointed out a new series The following is gh·en as a receipt for a fine lamp 
of experiments that clearly ind icated another point of oil : Fill a pint bottle with two-thirds of the best lard 
view. No accepted conclusions were possible, and it oil and one-thi rd of headlight oi l, to which add a piece 
was agreed that the question of their origin was a com- of gum camphor about the size of an egg. The cam­
plex one. ph or is supposed to cause the oil to give a very white 

The naturalists were represented by Cope , Verrill ,  light, and it is said that the lamp will not go out 
and Brooks, each of whom presented papers before easily. 
the academy, principally technical . Cycling is not a very dangerous recreation after all, 

The members chosen to the council were Benj amin as is proved by statistics. In England only 30 deaths 
A. Gould, Henry P. Bowditch,George .J. Brush. Ira were produced by cycling in twelve months. On com­
Remsen, Othniel C. Marsh, and Simon Newcomb. paring this number with the total number of the fatal 
These gentlemen, together with the officers who are highway and street accidents through England and 
ex-officio members, con stit ute t.he gnverning bod y. Wales, it will be found that barely two per cent of 
The academy appointed Ira Remsen, of .Johns them were caused by cycling. 
H opkins, .John Trow bridge, of Harvard ,  and George What can be done in case of emergency was demon­
.J. Brush, of Yale, as delegates to the sesquicentennial strated a short time ago by a wheelman who had his  
celebration of Pri nceton Unh'ersity, which will be I tire badly punctured o n  the way home from Coney 
held in Princeton on October 22 of this year. bland. He detached his injured tire, and ,  securing a 

The third d ay's session was mad e con(;lpicuous by the heavy piece of rope, su bstituted the rope for the tire 
announcement of the names of those who had been and made the journey home, some eight miles, in 
chosen members of the academy. Alth ough it is pos- safety. The club of which he was a member h as had 
sible to elect five persons at the Wash ington meeting, the rope framed. 
such an event seldom occurs, and this year but two It is an ordinary sight in London to see bicycles 
names were accepted. The first was Charles Doolittle chained to the raili ng outside of the fashionable and 
Walcott, director of the United States Geological Sur- exclusive clubs along Pall MaH and Piccadilly. The 
vey, who is perhaps the first authority on the Cambrian h ouse committees of the various clubs having declin­
in the United States, and who has worked his way from ed to allow a wheel to be taken insi de the clubhouses, 
the ranks of the survey to its highest place, succeed- sOllie of the clubs have rented small places near by 
ing Mai . .John W. Powell in the directorship in .June, where liveried attendants look after and clean the 
1894. The sllcond academician chosen was Robert wheels of members. 
Simpson Woodward , now professor of mechanics in A curious story is told of a French cyclist who wheel­
Columbia University, New York City. Prof. Wood- ed up to a gendarme and as ked him for his sword, say­
ward was for some years connected with the United iug that a mad dog was running ahead and he wanted 
StateI' Naval Observatory in Washington ,  and then to k ill it. The officer gave the wh eelwan his sword 
passed to the service of the United States Coast Sur- and the latter disappeared. He presently returned 
vey, whence he was called to Columbia. Both of the and handed back the sword d ripping with blood. He 
gentlemen elected are well known in scient.ific circles had overtaken the infuriated animal and dispatched 
and are members of the American Association for the him without d ismounting from the wheel. 
Advancement of Science. The San Francisco News Letter brings forward an 

• .., • interesting point. It wonders if any enterprising boy 
Cycling Notes. will ever open stands where bicycles can be cleaned 

The charities of Paris receive $3, 000 as their share of while you wait. After a long trip a rider would gladly 
the recent cycle meeting. pay a small sum to any boy who would do 1;he job 

In France, bicycles are taxed at the rate of about properly. Berlin has opened establishments for cycle 
$2. 25 each per year; the tax yields about $400,000 per cleaning. For a small annual subscription the wheel 
annum. is called for, cleaned as often as desired and returned. 

"Pedaleurs" and " pedaleuses" are the terms which In many of our riding academies cleaning is now a fea­
the Parisians now employ to designate cyclists of the ture of the business. 
two sexes. In London the way of the transgressing cyclist is 

During the year 1895 there were exported ftom hard. A member of the nobility, who lost control of 
England cycles and cycle parts of the value of his machine going down a steep hill, was fined for 
$6,959,050. furious riding. A German baron was fined for riding 

Cycles are used in large nUlllbers in .Johannesburg, on the wrong side of the street. Mr. Arthur Balfour 
Sout h Africa. It is said there are 4,000 in use by all came to grief while riding on his bicycle in White_ 
classes in that place. chapel. He got jammed in a crowd of vehicles and 

A paper published in Paris devoted to builtlers in- had to take the pieces of his bicycle to Downing 

vites architects to discuss the accommodation of bi- Street in a hansom cab. He has had two other acci-
cycles in private houses.. dents within a short time. 

Strange to say, the wheel now forms no inconsidera- A wooden bicycle path is to be erected in Kalama­
ble portion ef the miscellaneous supplies forwarded to zoo, Mich. It will be constructed of heavy plank ; the 
the missionaries abroad. grain of the lumber will run with the course of tile 

An Englishman named .Jefferson has started on a track, the boards beinlr sawed through the center upon 
6,000 m ile bicycle ride to Irkutsk, in Siberia. His ma- a circle corresponding with the course of the track. 
chine and baggage weigh sixty pounds. The piece will then be reversed, the straight sides be-

The Naples authorities have just imposed a tax ing placed t.ogether, thns forming a section of the track. 
upon wheels u sed for pleasure or sport. This tax is The end joi nts will alternate and all uneveness will be 
teu francs. If the machines are used partly for busi- pianed down. In this manner the track will offer as 
ness purpo,ses, they are only taxed five francs. little resistance as possible, sa,ys the American Wheel-

A few of the New York postmen have tried the ex- man. 
periment of using wheel.s in making their rounds, but In driving out a refractory crank key or other part 
the roads have proved so poor that it is feared they of similar dimensions, where there is danger of " burr­
will have to abandon the use of the wheel ing" the edges or destroying the thread, if only a ham-

The only cycles which are exempt from taxation in mer or wrench is employed, it is a good plan to use a 

France are the wheels in the hands of dealers which copper penny to protect the part. In case of a crank 
have not been sold and those owned by various gov· key to be removed, for instance, put a piece of shingle, 
ernmellt officers for the use of their messengers. or almost any kind of wooden chip, on th e under side 

It would rea lly seem as though the h orse was dis- of the crank boss, against the key,�and hold the copper 
credited e,'en in the far West. 'for a @hort time ago penlly on top of the key or cotter pin. You may 
Li ttle Black Bear, a Nez Perce Indian chief of strike the penny with absolute freedom from fear of 
Oregon, traded thirty head of horses for a bicycle. injuring the pin, allld drive it out, no matter how 

Though Moscow has nearly five thousand wheelmen, tight. 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



AN EFFICIENT BOILER TUBE CUTTER. 

To quickly and con veniently cut off a tube in the 
boiler, for remo,'al and the snbstitution of a new one, 
th e appliance shown in the i l lustration has b een de­
vised and patented by Julius Richard, of Bisbee. Ari­
zona Territory. The cutter slides in a tool carrier i n  
w hich is a feed scre w holding loosely a feed block 
w hich is longitudi nillly movable, and is formed with 
an incline to feed the cutter outwardly in contact, with 
the tu be. A yoke resting on the front face of the 
boiler sheet surrounds the o uter end of the fl ue to be 

RICHARD'S BOILER TUBE CUTTER. 

I c itntific  !tntricaa. 
req u ired to turn over or p ush the six furrows bacl, 
from the apparatus, has the tendency to force or 
propel the machine ahead, precisely the same as a 
stealliship is propelled by ber scre w .  It has been 
found, according to Mr. lngleton, that the apparatus  
attached to th e back end of the traction engine not  
only req uires no hauling, but when in full work has 
to be held back by the engine. 

Another advantage of these plows is the low speed 
of the apparatus, which is from one-half to three-quar­
ters of a m ile per hour across the field, while a !'wath 
from thirty to fifty feet wirle is cut. This rate of speed 
gives the engine-whose crankshaft is making 200 
revolutions per minute-an enormous power over i ts  
work. Added to th is is the important advantage of  
the engine having to  run across the fields but once for 
e very thirty or fifty feet plowed ; whereas, in pulling 
a set of gang plows behind i t, it  would h ave to cro�s 
the field once in every seyen feet, an d t h en at a rate 
of at least fonr m iles per hour, or eigh t times faster 
than in the present case. 

It should be stated that although the apparatus has 
a forward m ove of h alf a mile per h our only, yet the 
plo ws, attached to the end less chain ,  travel at a rate 
of four llIiles per hour, or eigh t times faster than t h e  

engine is moving, so that almost t h e  wh ole power of 
the engine is consumed in doing actual plowing. The 
cost of plowing an acre of land by this  sybtelll has 
been placed at 45 cents. 

The machine was exhibited at th e Minnesota and 
Mis�ouri Sta l p  fairs, in operation, las t  September 
and October, and was awarded a special d i ploma by 
each of these associations. 

A large n u m ber of these plows is being ord ered for 
South America. 

Has tings will  add at least ten per cent to t h e  power of 
the  telescope, so th'tt an instrument with It ten inch 
obj ect glass wi ll be about equal to an eleven inch 
telescope of the exist ing type. 

. . . � . 
AIR PRESSURE RELIEF VALVE FOR HOSE 

COUPLIN GS. 

The i l Iustrat,ion represents an im provement to be 
applied to the coupli n g  heads of Hexible tubing or h ose 
con n ecting the train pi pes of adjacent cars, for lower­
ing the air pressure sufficient ly  to enable the coupling 

2 

COLWELL'S AIR BRAKE 

HOSE COUPLING. 

to be easily broken. A patent 
h as been granted for the in­
vention to William C. Col well, 
locomoti ve (orPDlan, S.  S. 
and O. G. Di vis ion,  Ocala, 
Fla. As represented i n  Fig. 

1, the h alf con pi ing h ead i s  shown attached to the 
free end of the hose, and a portion is  broken out 

• ' . '  • to show the posi t ion and a section of the relief valve, 
cut, and the feed screw is turned in the yoke by means A New 'I'ype of 'I'elescope. scre wed in t o  a bottom opening in the coupl ing' 
of a n ut on the outer end of the scre w, whose inner A very importaut d iscovery has been m'1de by Prof. head, Fig'. 2 being a side vie w of the val ve .  As 
end i s  smooth, and carries the feed block loosely be- C. S. Hastings of the Y ale Scientific School, the reRult will be seen, the valve proper seats down ward and 
tween a fixed and a removable collar. The feed block. of which i s  a new type of telescope, in wb ich the d efect has t wo aligned stems, the upper one working i ll an 
has a length wise dovetailed groove in w hich slides the known as the secondary color aberration i s  removed inner removable head, and being surrounded by a 
base of th e  cuttpr, whose shank extends through an without the use of other than the ordinary silicate spring which h olds th e valve normal l y  closed w h en no 
open ing in the wall of the tool carrier, the latt;r 1'0- glasses, says t he E vening Post. air pressu re is on. The other stem of the va lve pro­
tating with i ts front end on the feed scre w, and being In developI ng last s u m mer the o ptical eq uations i n- j ects downward t h rough a h exagonal h ead in whicl-: 
turned by a rod or bar to move the cutter around volving the th ickness and separation (.e lenses to the are lateral passages COIll Dl u nicating with th e cham ber 
within the flu e  to be cut. The yoke is cut out on one second order of magnitudes, Prof. H astings found a of the valve, th ere being also openings in t h e  i nner 
side to permit the insertion of the bar in one of the term which might be of  the opposite sign to that i n - h ead of the casing and in  its side, com m unicating 
apertu res of the carrier, whereby the latter may be volved in the eq u ations of color correction. Although wi th the val ve cham ber. By pressing with the th umb 
turned i n  a step by step manner, the cutting edge of the it 8eemf\d improbable that this wou ld afford a means on the outer end of th e valve stem, th e  tension of the 
c ut.ter t h en c u tting the inner side of the flue, and the of correcti ng t h e old erl'or, i t  demanded, in the pro- spri n g  is ovel'come and the valve is l ifted to permit 
cutter bei ng from time to time forced out ward by the fessor's opinion, further i l l  vestigation. After m uch the escape of air  from the cou pled hose, enabling the 
turning of the n ut on the outer end of the  feed screw. labor he demonstrated t heoretically a ne w method bv couplings to be easily d etached from each other. 
To lock the yoke ill working position, a threaded boss which the secondary chromatic aberration, which h ad I • , • I .. 
in its base at one side is engaged by a screw connecting , resisted solution for almost a century and a half, might 'I'hc Engineer Road Carriage COinpetition. 

it wi�h a ?Iate extending in front of the flue below, I be remedi ed. He next constructed a teleseope with a As was announced last year, T h e  Engineer, of London, 
and III thiS  plate turns a sh ort shaft with a square off- i ratio of focal length to diameter of only eight and a has offered 1, 000 guineas to the owners of horseless car­
set on its outer end and cam-actuated jaws on its inner i h alf, for u se wi th the spectroscope. T h i s  has fulfilled riages that n re s uccessfu I in a cOllipetition to  be held 
end, the turning of the sh aft by a wrench or other i in every way the h opes foun ded upon the theoretical sOllie time in 1896. The E ngineer h opes t h at t h e  anti­
tool movi ng the ja ws outward i nto firm contact with i investigation. It shows the solar spectrum with abso- quated laws which sti ll  obtain w ill be repealed in time 
the inner surface of the adjoining flue, ar.d thus firmly 1' lu telY unvarying focus from extreme red to extreme to h ave the race this  y ear.  One hun dred guineas h ave 
supporting the yoke in  front of the flue to be cu t off. violet, eliminating all secondary color aberration. been added to th e 1, 000 al read y offered, this add i -

• • • •  • While the experiment has not gone beyond this, t here tional sum being for a naph tha or gasoline engine, as 
THE INGLETON STEAM PLOW. I is no reason to doubt that t h e  method is  applicahle to it i s  hoperl that the laws governing the carriage of 

The accompanying illustration sbows Mr. lngleton's I telescopes of  all s izes .  l ight oils wi l l  be modi fied by the  t i llle of the co m peti-
newest design of steam plows, which is being manu- Several years ago Prof. Hastings pu lJlished a con- I tion. The exhibition of machines will lJe helrl at the 
factured by the In- C rystal Palace, th e 
gleton Manufactur- grounds of which wil l  
ing Com pan y, whose also afford faci l it ies 
office is at 308 Walnnt for h olding t h e  s u b -
Street, Phi ladelphia. '  sidiary tria ls. The 

As will be seen by date and the route 
referring to the en- which will be fol-
graving, the m achine lo wed in the run 
di ffers widely from have n ot been de-
a I I  0 t h e  r s t e a  m finitely decided as 
plows, inasmuch as yd, but the run will 
the t r a v e l  of the  probably occur some 
plows is in a direc- time in October, and 
tion at righ t angles . th e course will not 
to the travel of the be less t.han 100 m iles 
engine. The ad van­
tages of snch an ar­
rangement may be 

said to be as follows : 
The resistance of 

t h e  p l o w  s being 
across the l ine of 
travel of the engi ne, 
there is no tendency 
to h old back or i m­
pede t h e  forward 
motion of the latter. 
'.rhe gearing of the THE INGLETON STEAM PLOW. 

engine is thereby re-
lieved from all strain, and the driving wh eels,  having stl'uction involving a lens of but two kinds of glass, 
noth ing more to do t h a n  merely carry the weight which Yery nearly met the  d esi red end. But  it h as 
of the engine, rlo not sli p, nor si nk into the land,  proved i m possible to obtain large pieces of !!lass of t h e  
a s  they do when a heavy load is  attached directly req uired kinds, and thus the method h a s  been con fi n ­
hehind t h e  engir.e. As a m atter o f  fact, the plo ws e d  to smal l  telescopes. It is  an interesting historical 
h ave what i s  known as a lead, which gi ves them a fact that Fraunhofer, while endeavoring to sol ve th is  
tend ency to d raw toward the lan d, and this d rawing I same problem, discovered the lines of  the  solar spec­
toward the u n plowed land, coupled with the power trum which bear h i s  name. The discovery of Prof. 

and return, or 200 

m i les in n I l. Any 
veh icle w h ich does 
not complete the run 
at a mini m u m  speed 
of five m iles an hour, 
i ncluding all stop­
pag-ps, will be dis­
qualified. No speed 
over ten miles per 
hour will be taken 
into account.  The 
j udges w h ich have 
been appointed are 

Sir  Frederick Bram well, F. R. S . .  M. I. C . E . ; Mr. John 
A. F. Aspin w a l l, M. l. C . E. , chief engineer to the 
Lancash ire and Yorkshire Rail way ; and Dr. John 
Hopkinson, F. R. S. , M. l. C. E. 

THE late Richard A. Proctor I'tated that our earth 
receives on l y  the one two-bill ionth part of the h eat of 
the sun. 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



AN IMPROVED DENTAL PLUGGER. 

The i llustration represents a dental tool which has 
a double act.ion, being able to strike a number of blo ws 
with the poin t  at one revolution of the driving shaft, 
and the point bein g  brought into c.ction either when 
its  working surface is pressed against an object or 
when the point is pulled rearwardly. By its u se, also, 
filli ngs of any shape may be perfectly placed and lo­
cated in any d esired position. The improvement has 
been patented by Ormond E. Wall , Honolul u, H a­
waiian Islands. Figs. 1 and 2 are side and sectional 
views of t·h e  tool, Fig. 3 showing a portion of th� 
p lngger barrel, with a hand piece in position in its end. 
I n  the forward end of the barrel is screwed a plug, 
bored to receive the loosely sliding point ch uck, 
having at its outer end a socket for the plugger point, 
w h i le within the barrel, adjacent to the plug, is a slid­
ing cylinder, longitudinally grooved to receive a pro­
jection preventing it from revolving on the pressing 
of an exterior b utton. The poi nt socket has at its 
inner end a h ead screwed into the outer end of t h is 
cyl inder, and in the opposite end of the cylinder i s  a 
plug, the inner face of which, and of the ch uck head, 
hawl ratchet or undulating s urfaces, as shown in  
the transverse view, Fig. 4,  an intermediate re­
volving piston also having two similar undulating 
surfaces. The ph.ton is secured to the end of a 
drive shaft turning loosely in a guide block, the shaft 
bei n g  rotated in various ways, an d being shown in 
Fig. 2 adapted to receive a slip j oint .  An ordinary 
drill  han d  piece may, h o wever, be employed, a� shown 
in Fig. 3.  In operation, the plugger point  is  screwed 
to the ch uck, t h e  ratchet teeth of which are, by press­
ing on the point, brought in contact with the ratchet 
teeth on the outer face of the rotating piston, the  four 
ratchet teeth causi ng foul' blows to he struck at each 
revolution of the piston. For the back action, the 
cyl inder is moved for ward by pulling on the plugger 
poin t, w h e n  the teeth of i ts i nner ratchet engage 
with the inner rateh et of the  rotating piston, prod uc­
ing a simi lar series of back-acting blows. By pressi ng 
on the button to prevent the  revolution of the cylin· 
der, the operator is en abled to pick u p  gold, carry it  to 
the cavity and pl ace it in position, withont the plugger 
maklng an y blo ws and without stopping the machine. 

.. . ., 
BERLlN INDUSTRIAL EXPOSITION OF 1896. 

The Berl i n  Industrial E xposition was opened on May 
1, by E mperor Wil l iam.  This exposition is of enormous 
proportions and w i l l  be a grea t. credit  to the em pire. 
Forty buildings h ave been erected for the purposes of 
the  exposition i l l  Treptow Park in the  n orth of Berlin.  
The grol lnd� U SI.'U for exhi bition purposes are larger 
tban those of the Paris Exposition of  1889. The river 

J , it.tifi, �mtri,au. 
Spree, which is so narrow in the heart of the city, 
widens o u t  at Treptow Park, really forming a small 
lake. This gives a chance for some fine effects of land­
scape gardening. The position of most of the build­
ings will be seen by referrin g  to the engrM'ing, 

The main building covers a space of 53, 000 square 
meters, and is intended to shelter the displays of most 
of the groups exhib iting in the ex position. Two tall 

2 .  3 .  

4- .  

WALL'S DENTAL PLUGGER. 

and slender towers and a grand aluminum cupola 
give this building a very striking and graceful appear­
ance. A vast, cre�cent-sbaped colonnarle i n  front of 
this structure serves as a covered promenade ground, 
and contain s, be�ides an elegant cafe, a n um ber of in­
stitutions for the con ven iencp. of  the vi�iting public, 
such as post and telegraph office, teleph ones, reading 
rooms lind bureaus for the press, money brokers, in­
formation, etc. 

The building for Chemistry, Mechanics, Optics and 
Photography (2) contain s  the exhibits of these groups, 
and also a l ecture I'oom for lectures on popular scien­
tific subjects. The great Fisheries building, consist-

ing of two adjoining wings connected by a central 
structure, will  h arbor in its walls the  groups of Food 
Prod ucts aud Beverages (3) and the Fii'hery and Sport 
Exhibition (4). 

The munici pality of Berlin exhi bits in a separ­
ate pavilion (5) the system of technical, industrial and 
mechanical schools n o w  e�tablishpd in the ca,pital 
of German y. T h e  build ing for Water and Ga� (6) 

sho�s models and plans of cond uits and gas fixt ures 
of all sorts. The Al pine Panorama (7) , with an i ncl i n ed 
plane rail w ay, presen ts a drastic and i m posing picture 
of the Zmerthal  and its glaciers. Vis itors wi l l  enjoy 
such a magnificent view from the Restall T an t  (8), situ­
ated on the banks of the Spree, that it will become de­
servedly a favorite resort. In the marine exhi bition 
(9) large models of all sorts of shipping, men-of·war alld 
merchantmen, will be displayerl and maneuvers car­
ried out in exact imitation of real naval exercises. The 
Giant 'relescope referred to in our last issue (10) will 
prove a great att.raction for scientists and th e public 
in general. Old Berlin ,  with th e Theater Old Berl i n  (11), 
a most a rtistic reconstruction of the  old city, carries the 
visitor back centu ries ago to that time when the pres­
ent vast metropolis  was but the capital of the Elector­
ate of B randenb Ul'g. The German Colonial Exhibit 
(12) will strive to gi ve a faithful picture of t h e  German 
Colonies, not only by exhi biting t h ei r  natural prod ucts 
and manufactures, but also by disphying groups of the 
n ati ves and by showing the mode of life they lead at 
home. Th e Grand Main Restaurant (13), sit uated as i t  
i s  i n  t h e  center o f  the grou nds a n d  on the choicest 
spot of t.h e same, will doubtless prove a favorite resort 
for al l visitors. 

'l'h e  progres� made in educational matters up to 
date, as well as all improvements in sanitary and be­
nevolent inst i tutions, can be studied in the building 
(14) erected eE'pecially for those groups. 

A most ori ginal and i n teresting �pectacl e of Oriental 
life will be presen te d to the  vbitor i n  " Cairo in Ber­
li n "  (15), a gorgeous but faithful imitation of the capi­
tal of Egy pt with its streets and build ings. 'rhe Hor· 
ticultural Exh ibition (16) will  be a beauti ful and mag­
nificent display of nature's most graceful prod ucts. 

Gondolas and many pleasure boats of every style 
wiII enli ven in an interesting and attracti ve manner 
t h e  Grand Lake (17), constructed on a former popular 
playground. an d  th is  nJagn ificent artificial basin of 
water, with the extensive aven ues of fine old plantains  
that line its banks, wi l l  form a pictur e of beauty the 
visitors will never forget, wh ile in strong contrast with 
this artificial body of water, sti l l  vying with it in 
beauty, io< the old Carp Pond (18), with its green banks, 
its s wans and waterfowl. It was the idyl of Treptow 
Park and will prove to be the idyl of the Exposition. 

1.  The Main I.;ilf;dll1g. 2 .  Lecture Hall and Building for Scientific Industries. 3. Gronp for Food Products. 4. Gennan Natloual ExpOSition of Fisheries and Sports. 5. �avil!on or the M.unicipalltv cf nc::;::! .  6. Pavil.iop. for 
Water and (j,,". 7. Alpine Panorama of the ZiUerthal. 8. Grand Hestaurant on tbe Hiver Spree. 9. Marine Spectacle. 10. Giant Telescope. 11. Theater Old Berlm and Old Berlm. 12. German Coloma! Exhibition. 13. Main Hestaurant. 14. Educational and Benevolent Institutions Exhibit. 15. vairo. 16. Horticultural Exhibition. 17. The Grand Lake. 18. The Carp Pond. 

BERLIN INDUSTRIAL EXPOSITION OF 1896. 
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Notice. 

A pi'emium of $250 is offered by the SCIENTIFIC 
AKE RICAN for the best essay on 

THE PROGRESS OF INVENTION DURING THE PAST 
FI.FTY YEARS. 

This  paper should not exceed in length 2, 500 words. 
The above-mentioned prize of $250 wi ll be awarded 

for the best essay, and the prize paper will be pub­
lished in the Special 50th Anniversary Number of the 
SCIENTIFIC AMERICAN of July 25. A selection of the 
five next best papers will be publ ished in su bsequent 
issues of the SCIENTIFIC AMERICAN SUPPLEMENT at 
our regular rates of compen sation. 

The papers will be su bmitted for adjud ication to a 
select j ury of three, to be named hereafter. 

Rejected MSS. will be returned when accompanieu 
by a stam ped and addressed envelope. 

Each pape r should be signed by a fictitious name, 
and a card bearing the true name and the fictit ious 
lIam e of the auth or should accompany each paper, 
bu t in a separate sealed e nvelope. 

All papers should be received at this office on or be­
fore June 20, 1896, addressed to 

Editor of the SCIENTIFIC AMERICAN, 
361 Broad way, New York. 

@orresponi)ence. 

Ititufifi t �mtri 'ltt. 
hold them, especially as in former years the silt from 
the harbor was dum ped on the same shallows, where 
it remained for the most part till carried away by the 
ice of th e  following spri n g. 

The concl usion to be reached from this action of the 
ice cannot be less than this : That the proposed dams 
need not be nearly as complete and expensi ve as was 
supposed and that they will produce the desired re-
s ult. JOHN CHAMBERLIN. 

Buffalo, N. Y. 

his goods, yet if the facts show that by the use of this 
title a trade ri val is sell ing goods as if they were the 
goods of another, a case is made out for the inter­
ference of the courts. 

• 1 . '  • 
Science N otes. 

A marble bust to the memory of the philosopher 
Luigi Ferri was erected on March 16 in the hall of 
the University of Rome. 

A balloon sent IIp from Paris, recently, attained the 
4 • • I .. height of 15, 000 meters, or 9% miles, before it came 

PreDlatu re Bu rial. do wn near Cambrai. 
To the Editor of the SCIENTIFIC AMERICAN : X rays are to be applied to practical agriculture. 

The interesting paragraph in the SCIENTIFIC AMER- Dr. Graetz, of M u nich, has taken a p icture of .a one­
ICAN of March 21, on " The Progress of Cremation, " day-old pig, showing its bony structure. By continu­
i nduces me to offer a fe w observations upon the above ing to make pictures of the pig the action of food on 
mentioned subject. In addition to the sanitary ad- its growth will be shown. 
vantages which the practice of cremation possesses The French government has decided to continue the 
over other form s  of the disposal of the dead, is that of pension of 25, 000 francs to Louis Pasteur's widow. 
the prevent ion of premature b urial . The regulations Doctors D'Arsonval and Charrin , of Paris, have heen 
of the British Crematorium at Woking, Manch ester, taking the temperature of our internal organs. They 
and Glasgow, req uire th at, previous to cremation, the find th at it is highest in the normal li ver, which is one 
body shall be examined by one i ndependent medical degree Centigrade hotter than the intestine ; then fol­
practitioner, in ad dition to the doctor attending, and low in a decreasing ratio the spleen , the heart, the 
the exami ners are obliged to certify to the fact, as kidney, the marrow, the brain, the muscles, and the 
well as the cau se, of d eath. In ordinary cases a cur- skin. 
sory and perfunctory inspection of the face of the The National A cademy of Sciences, acting on the re­
corpse is all that is usually made, and when it is re- quest of the Secretary of th e  Interior of the Un ited 
membered how difficult it is in cases of trance, cata- States, has reported a com m ission to inve�tigate the 

Ralsl ug the Water Level of t h e  Great Lake.. lepsy, and suspended ani mation to distinguish appa· forestry problem, consi�ting of Charles S .  Sargeant, 
To the Editor of the SCIENTIFIC AMERICAN : rent from real d eat h ,  a n d  that not a few persons (ac·· Alexander Agas�iz, H eury L .  Abbot, William H. 

O bservations made here d uring th e slow opening of cord ing to th e  evidence of those who have looked into Brener, Arnold Hague, an d  G i fford Pinchot. The 
navi gation th is season h ave thrown considerable light the facts) have been buried al i ve, any system that w ill secretarr will recommend to Congress an appropria­
on the vexed q uestion of maintaining th e levels of t h e  m in im ize th is terri ble risk will be welcomed by tbe re- tion of $25,000 to cover the expen ses of the comm ission. 
Great Lakes against the constant tendency of' the flective portion of every com munity. A llud ing to the Th� d ragon flies are th e champions on fast flyin/!,. 
water to declin e  and leave the h arbors and river pass- d ifficulty of d iscri m inatin g  bet ween real and apparent M. Marey, the French scien t ific photographer, found 
ages too shallow for the accommodation of thp. fleet. i death , D r. Franz Hart m an n, in his work, . .  Prematnre that in order to photograph one of the creatures on t h e  

T h i s  is doubtless th e most serious problem that con- Burial" (the English ed ition of , .  Buried A live," pub- wing he had to make the  exposure only r;';oo part of a 
fronts the com merce of the lakes. In !'pite of t h e  work lished at Boston, Mass.), observes : second. 
c10ne by the government in deepen ing the D �troit, St. " A pparent death is a state that resembles real M. Berthelot, the celpbrated Franch chemist, has re-
C lair and St. Mary's Rivers to 20 feet, which work is d eath so closely that eyen the most experienced per- signed from the Ministry of Foreign A ffai rs of France. 
now nearly finished, t,h e  deJline of the levels of t.he sons believe such a person to be real l y dead. In many Jam es Stirling says : " A  valuable al i y  of the fiel!1 
lake!' themselves is such that the work will prove to be cases, not even the  most experienced physician, cor· geologist is to be found in the land crab. The W9rk 
practically valueless unless something is done to save oner, or undertaker can d i sti ngu ish a ca�e of apparent performed by this dimin utive excavator i n  bringing up 
the water in the lakes themselves. Buffalo harbor is death from real death, neither by external examina- pieces of the rock forming the subsoil h elped the 
as deep as an y on the lakes, and stil l  the grain fleet tioll nor b y  means of the stet.hoscope, nor by any of miner to find coal seams in South Gi ppsland, j ust as 
now arriving is scarcely able to st.ir unless the wind i s  the various tests wh ich have been proposed by th is the burro wing wombat had disclosed a stanniferous 
favorable. or that wri ter, for all those tests h ave proved to be lode in the Australian Alps. From similar evidence 

The decline of the level of Lake Erie from th e  gov- fallible, and it. is  now useless to di scuss them at length, officers of geological s urveys have traced outcrops in 
ernment normal is now fully t wo feet and Niagara because the med ical profession h as already agreed that places wh ere the rock was masked by alluvium ."  
River is estimated to be 6 to 8 inches lower than it there is no certain sign that a person is  really and not The statem en t  is interesting as com i ng from Prof. 
was last spring. Wb ile it is a matter of dispute apparently d ead except th e  beginn ing of a certain Wi lliam Huggins, foremost in !Such researches, that be­
wh eth er the deepening of the passages affects the lake stage of p utrefaction. All other tests ought to be set yond t he violet end of the spectrum there is a whole 
levels, the work is so necessary that investigation down as delusive and un reliable. Mrs. Sch midt, a gamut of invisible rays which on l y  reveal themselves 
would produce no results nearly so valuable as the young woman of Kempen, died of cholera, and was by their effect in promoting chemical action, and sim­
discovery of some means of h olding the lakes them- put into a coffin in wh ich she remained for seventy- ilarly, beyond the other end of the visible scale, the 
selves in place. two hours. Two doctors, Dr. Junker and Dr. Leon, deep red, there is a gam ut of invisible or dark rays 

There is much speculation over the utility of dams certified to her death . At the hour appointed for her which are only perceived by their h eating effects. 
at the mouth of this and other lakes, but the plan burial, her h usband arrived and found the corpse of a Some idea, he say s, of the i mportance of t h e  "ultra red " 
will hardly be tried till someth ing arises to make i t blue black color. Believing that it would be danger- may be gathered from the fact that it has been traced 
appear feasible. The advocates of dams have feared ous to his life to handle the corpse, he postponed the to a distance nearly ten times as long as the whole range 
to ask an appropriation of Congress for the purpose of burial to following day. On the next m orning he ap- of the visible or light· givin g region of the spectrum ;  
experi menting, especially when so many other im- proached the bod y and imagi ned that h e  fou nd signs I to learn , then, the character of these m ysterious dark 
provements are wanted, but would welcome anyth ing of life in it. He, t h erefore, went to t h e physician and rays, it has been clearly necessary for science to fit it­
tending to show that dams wou l d  prove effecti ve. It informed hi m  of it, but the doctor laughed at his cre- self wit h  some new sort of eyes for seeing what ordi­
appears th at the evidence is  now to be h ad. dulity, telli ng him, however, to rub the body with vin- nary eyes cannot, n amely, heat rays an d  chemical 

The first vessel left Buffalo this season on A pril 20. eJ.'ar. This was aecord illgly done, and, after an hour, rays, and, i n  respect of the latter, the pbotograph ic 
There was at the time about 80 m iles of ice to pass the lady returned to life, and recovered entirel y  within plate has brough t out some wonderful facts. while the 
through before reaching open water. This ice disap- a few d ays. " bolometer has been used in feeling for absorption lines 
pears mainly through the action of the su n, but d u r- This is on ly one of several hundreds of authenticated in the great invisible spectrum which lies beyond the 
ing the week, or perhaps fortnight, taken for it to cases collected by Dr. Hartmann, the detai ls  of many red. 
disappear, large masses of it become detached and of wh ich are too pain ful for presentation to your read · Ten thousand people visited the Sout h Kensington 
pass down the river. Naturally, th is  ice occasiona ll y ers. The subjel1t needs thorough ventilation, and the and Bethnal Green Museums in  London on the fi rst 
strikes the rocks at the head of the ri ver, as th e water existing mode o f  examin ing the dead in  Am erica and Sund ay on whkh they were thrown open. Only ten 
is shallo w, where it forms an imperfect dam. For England requires drastic reform. This may be brought attendants and thirty-fonr policemen had to work bn 
some tim e  the vessel men in the harbor, which is  on about or h elped forwa rd by the attention now being Sunday. 
the lake level, noticed that the depth of water was directed to the public health and the public safety in The nomi nation of John J. Brice, of Californ ia, for 
subject to sudden variations. An observation of the respect to the establishment of crem ato riums in every Commissioner of Fish and Fisheries has been con-
water line on·the docks would show a rise or a fall of large center of popu lation . JAMES R. WILLIAMSON. firmed by the Senate. 

a foot or more in an h our or 80. London, N. W. , England. Descartes' tercentenary will be observed by the. 

These changes were careful ly  observed now for the pUblication of a complete edition of his works, by au-
first time, as there was so mnch more dependent on Use of De8crlptivA Trade Name. thority of the French g'')vernm ent. 
the depth of water than usual at this time of year . A q uestion of m uch interest was d ecid ed by th e The new Royal Observatory at Edinburgh has been 
Most of the incoming grain fleet could not be English House of Lords recently in the case of Redda- form all y opened. The obser vatory contain s  a 15 inch 
moved about the harbor unless the water was at its way et al. vs. Ban ham. It appeared that t h e  appel- refracting tele8cope and a 24 inch reflecting tele­
highest, while usually they h ave come and gone at any lants had been m aking bel ting of cam el h ai r  for some scope. Among other instrumen ts in the building is 
stage of the water_ The water level is materially af- time, and had stam ped the word s camel hair bplting the great D un Echt electromagnet. A clock at the 
fected by the wi nd, but there were changes of level upon th eir goods, tog-ether w ith a camel as a trade observatory is con nected by telegraph with Greenwich. 
that took place with no cprresponding change of the mark. The respondent, a former employe of the ap- The steam yacht Blencathra will carry an excursion 
wind, and it was at length found that whenever the pellants, mad e similar belting, and sold it with the to the Arctic regions next summer, says Science. The 
ice field escaping i nto th e  river was caught on the words " camel hair belting " stam ped upon it. In the yaeh t  will visit Ieeland, Greenland and H udson's Bay. 
shoal at the head of it the water rapid l y rose and the trial court the jury found that the phrase meant The expedition of the Russian G : ograph ical Society, 
ves!'eis aground inside could be released . among the people t.hat bough t  th e goods beIting made equipped for the exploration of the Irk utsk region of 

The main poin t  of the sho wing seems to be the ef- by the appellants, and no one else, and thai the re- Siberia, has started and will be absent for three years. 
fecti veness of !'o frai l and irregular a barrier as that spondent had tried to pass off h is  good s as those made The idea of the numbering of the hea venly bodies, 
formed by the ice, ano, after that, the  rapid rise of by the appellan ts. A j udgment in favor of the re- whether planets, satellites or stars of the smallest size, 
the water. But for the destructive force of storms and spondents was reversed by the cou rt  of appeal on the was formed at the Astronomical Congress in 1887, and 
the flow of ice in spring, the showing is sufficient to ground that the belti ng made by the respon dent already 189 photographs h ave been taken with a view 
prove that the dumping of ordinary stones,·such as are migh t be fairly d escrihed as camel hair belti n g, and t.o the p ublication of an international catalogue. Some 
con stantl y obtai ned from marine rock blasti ng, would th at he was en titled to use these words. The H ouse of these photographf! only contain a dozen 8tar�, but 
be sufficient to solve the problem ; and it is quite p08si- of Lord s, h owever, reversed the decision of the eourt others are crowded even to the number of 1, 500. It is 

ble that in any case these loose stones would remai n of appeal , on the ground that while, as a rule, no man expected that the catalogue will enumerate about 
several years without any cement or anchorage to can claim a monopoly in a merely descriptive title of 8,000,000 stars. 
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MAy 9, 1896.] 
RICE CULTURE IN SOUTHWESTERN LOUISIANA. 

(Continued from first page.) 
reach some desired spot by a " near cut" across a 
field would soon find him�elf wading in water above 
his shoe tops. This prairie country covers a large 
scope of conntry, and, going westward, from New 
Orleans to the Texas line, begins at La Fayette and 
runs continuously beyond the Sabine River, re­
peatedly interrupted by forests that generally shade 
deep running streams. 

Considering the limitless character of this prairie 
country, the surface of the country is scarcely marked 
by farm inclosures, and thus is evidenced the unlimited 
pOssibilities h eld out to the farmer, who must pay a 
large priee for a few acres in other States. The sizes of 
the farms in this section range from fifty to two thou­
sand acres. 

The consumption of domestic and foreign rice in the 
United States for ten years past has been as follows : 

Domestic. Foreign. 
Sacks. SacD. 

1884. . . .  . . . . . . . . . .  . . . . . .  . • • .  . .  . • • •  . . . .  . • . . 490,000 883,000 
1885 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,000 246,000 
1886. " ... . . . . . . . . . . .. . . . . . ....... . . . . . .  615,000 208,000 

1887. • •  . . . .  • .  . .  . • •  .. . .  . . . .  . .  . • • • • .  • . • •  . • .  448,000 410,000 
1888 . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 465,000 491,000 

ing the rice in the field into a marketable article of 
commerce are " cutting " or " harvesting, " " stacking, " 
" thrashing and winnowing, " " raying " and " hull­
ing. " At present most of the rice goes to New Orleans 
for the final preparation, there being several large 
mills in that city. There is one mill at La Fayette, and 
it is now working to its full capacity. Rice will keep 
in the rough or .. paddy" state an indefinite length of 
time, and loses none of its nutritious or fecundating 
strength. 

The Southern Pacific Railroad, which passes t.hrough 
this ,rice section of Louisiana1 has furnished the fol­
lowing figures, showing that it shipped rice in the 
rough state in 1886 to the amount of 2, 000, 000 lb.; in 
1887, 4. 000,000 lb.; in 1888, 8, 000,000 lb.; in 1889, 16, 000,000 

lb. ; in 1890, 60, 000,000 lb.; .in 1891, 180 000,000 lb.; in 1892-

1893, 300,000,000 lb. 
The following tabulated statpment of our total rice 

production (cleaned rice) is furnished by one of the 
largest dealers : 

Season. 

1894-1895 . . . . . . . . . .  

181)6.1896*. . . .  . . . . . 

Carolina 
Coast. 
Pounds. 

88,020,800 

56,600,000 

* Estimated. Crop not all in yet. 
.. . . . .  

Louisiana. 
Pounds. 

76,800,000 

]00,000,000 

Total. 
Pounds. 1011,820,800 

215,600,000 

18\10 . . . .  . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . .  500,000 400,000 

1891 . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  600,000 500,000 Law .. s and Tennis Gro u nds. 
1!192 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000,000 500,000 In making lawns in a locality where the snrface is 
1893 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,000,000 500,000 mainly sandy and poor one often finds, either acci-
1894 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,000.000 500,000 dentally or by observing the nature of the natural 

(A sack of clean rice weighs 2114 pounds ) tree growth, that t h ere are patches of clay beneath 
In preparing the land for use, the first thing done is the gravel or sand : and, if near at hand , this clay is just 

to d ig the necessary main and l ateral ditches and what is wanted for making the lawn, and it. is quite 
levees for irrigating purposes, and then look out for an worth the trouble and expense of carting to t.he lawn 
abundant supply of water at the proper time. Th ere site and placinlr a layer of six or nine inches just below 
are three sources from which the water supply is the sUl'face, so that it will serve to retain moisture drawn, viz , rainfall, which is al ways hazardous, reser- and the grasses' to root into. If nothing is done to 
voirs and flume pu mping. '1 stiffen the surface in a sandy or h eath soil, a satisfac-

The rice planter with extremely limited means con- tory lawn is almost hopeless. T he re\'erse of th is ligh t 
fltructs h is system of ditches, and then relies on t h e  soil i s  the heavy clay, wit h just a. thin layer o f  ligh ter 
elements to furnish him his moisture, and in due time, soil on the surface. On this IIU1'face t.he grasses will 
if bis basins fill wit� w.ater, he �urns it on when grow rank, coarse weeds will i n time oust the grasses 
need ed. The reserVOIr IS an artificial basin t hat to a great extent · the lawn will not be fit to walk on 
catches t h e  water in the rainy season or is supplied by I in even only sho �p l"Y weat.her, and for games-tennis, 
a pump at.or near some abundant w�ter supply, and croquet, and the like-it can seldom be 

-
uped . Such a 

t.he wa�er IS turned �n �t t?e proper tIme. T h e  most surface must first of all be underdrained by ordinary 
expenSIve means of Irrlgatmg, though the most cer- fi Id d ' . I 'd f t t t t f t t 
t

. . b 
. 

d . e ram pIpes, al rom en 0 ·wen y ee · apar , 
am, IS y pllmpmg an carrymg the water through according to the excess of moisture to b� drawn off 

.. flumes ': to th� larg�r and, at .a convenient time, the Oftentimes in such sites it is difficult to obtain a s U ffi: 
smaller dItches mclosmg the rIce lands. This latter cient fall as an outlet to the drains and in �uch cases 
supply of water is taken either from a bayou, river or it is folly to attempt to underdrain

' 
a large area, but 

swamp. . . . .  for smaller plots, such as tennis 'courts or croquet lawns, 
The plantmg seaso� IS III tbe m onths of March (af�er the outfall drain can be made to empty in a dry pit, 

about the 10th), April, May, and as late as June, whde which would be sufficient In clay districts it is often 
h.arvesting begins late in August and sometimes con- difficult to get sand or chalk to mix with the clay for 
tmues t� October, though not generally so l ate. the surface, and one has to fall back upon such mate-

I am mdebted to Messrs. C. C. and W. W. Duson, of rial as burnt ballast made by burning the clay with 
Crowley, Louisiana, for the subjoined information and coal dust or even c�al ashes or wood, ashes half burnt 
for some of the pic.tures. They S3.y : "The commercial and this

'
last is about the best as the charcoal s� 

names of the most popular varieties now in use in the quickly absorbs superfluous moisture United States are the Honduras, Carolina and Japan. Trenching the ground deeply is th; most important 
The Honduras. rice .has much the longer and broader I condition in lawn making. A foot and a half is the 
ke.�el and derI ves Its {lame from the fact that �he se.ed depth generally specified. Trenching for a lawn is a 
orlgmally came from Honduras. The CarolIna �Ice different process from trenching for tree planting or 
has a smaller �ernel �han. the Honduras and reqUIres shrubberies. By propE'r trenching a u niform surface is 
less water for Its cultIvatIOn. The Japan variety b as obtained, which is important in a lawn' for, if there 
a shorter be�y t?an either of the ot�ers and is 8018.0 are inequalities of surface, the lawn can n�ver be mown 
much l arger III CIrcumference: an� whIle the �t raw IS I properly, either by machine or scythe. Therefore, if 
m �ch fin�: and sh?rt�;, the YI eld IS more prolIfic and there are on the site any pits or places where trees 
brIngs a n�ghe� prIce. . have been growing, their places must be rammed hard 

In growmg nce the Ian? IS prepared the same as for before the trenching is done. Before the trenching 
wheat or oth�r s�an gram and the seed then sown any alteration in the grade must be made, and if the 
br?adcast or m drIlls, about one and one-fourth bushe�s natural surface layer is disturbed thereby , this must be 
bpm g used to t�e acre. When the crop comes up It replaced at the time of trenching ; otherwise a uniform 
resembles nothmg so much as a I?akota wheat. field . . surface of equal texture and richness will not be ob­
A fter the young pla�t �ets from SIX 

.
to twelve mches tained, and the result will be a patchy surface, that 

above �he gronnd It IS flooded WIth water. four t� is, in the poor and dry pal ts the grass will be thin and 
twelve mches dee,r>, and then the water remam� untIl pale, and have an unsatisfactory appearance. The 
that part of the nce stem above the water be�llJs to trenching for ne w lawns should be done in autumn 
turn yellow, ready for the reaper. The water IS then and winter and the surface allowed to lie rou",h till 
drawn .off into the ditches, and in a few d ays the hot early sprin�, when it should be lightly forked over 
snn drIes the. ground and t.he reape� are �ut to work. to make it even, and afterward even Iy trodden or 

T? e f�llowm g  formula �Ives the I.ngredlents of .the rolled, raking off the large stones, and then the sur­
IndIan nce, the same that IS planted III South CarolIlla, face is ready for either turfing or sowing which is best 
brought originally from Madagascar, and about the done in April. 

' 

same chemically as that planted in Louisiana : i Sodding.-The old fashioned way of making a lawn 
Per cent. : was to lay sod cut from the nearest pastllre, and this is Moisture . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18'00 

Nitrogenous matter . . . . . . . .  . . . . ..... . . . . . . . . . . . . . . . . . . . . . .  7'44 done now to a great extent in country places, and that 
Starch . .  . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . .  . . . . . .  . . . . . . . . .  77'68 is why one seldom sees good lawns in even what are 
Fatty or oily matter. . . . .  . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . .  0'70 termed the best gardens. Very seldom, indeed, can 
Ash . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  1'28 perfect sod be cut from a pasture, that i'3, turf com-

100-00 posed exclusively of gra!'ses ; and even when cut from 
An average yield of a good farmer is fifteen barrelll sheep pasture, and a pparently free from weeds, when 

or sixty bushels to the acre. The market price reaches the turf is laid on a richer soil weeds will invariably 
th ree dollars per barrel, though lIOmetimes the price crop up in it and in time become a nuisance, only to 
goes below that figure, but when the eost of cultivat- be got rid of by persistent hand weeding, a tedious 
lng is so low as one dollar per barrel or fifteen dollars and costly process on lawns of large area. The true 
per l'.cre, the profit is fair. way of making a perfect lawn is unquest.ionably that 

Rice is thrashed and winnowed as soon after harvest- of sowing pure grass seeds guaranteed to be free from 
ing as is convenient to the planter, and is then placed seeds of weeds, and nowadays the most reputable seed 
in saeks i n  the rongh state, when it is called " paddy. " houses do this, and supply mixtures to suit any soil. 
The most im proved machinery is used to separate the The mixing of the various kinds of grasses in true pro­
rice grain from the hull. portion suitable for the different kinds of soil is q uite 

The differeut terms used for the processes of con vert- a. fine art. 

Sodding is a simple operation. The chief points to 
observe are cutti ng the sods of uniform thicknells, 
and laying them immediately on the surface that bas 
heen prepared by leveling and making firm. After 
being sown, the turf should be well and evenly beate n .  
and after this it should b e  rolled, and then a laver ( f 
fine rich soil thrown on and brushed in so as to fi l l  
u p  the interstices. Seed sowing i s  best done i n  A pril, 
during fine 01' showery weathe:r. It should be ('venlv 
scattered by hand on the firm and even surface, and 
lightly raked in, and as the sow('r proceeds another 
should scatter over the seed a layer of rine soil ; but it 
is most important t h at this soil has been sterilized, 
and that there are no seeds of weeds in it, and there­
fore must not be taken from the �urface anywhere, 
particularly from a ki tchen garden. 

Seeds sown in A pril quickly germinate, and when 
the sward is about two inches high it should be well 
rolled , and after a day or so, should be mown, first with 
a scythe and aft.er that it can be mown by a lawn 
mower, which should not be set too low at first. Later 
iu the season it may be cut lower, thongh it is a mis­
take to set it too low, as the grass roots are torn, and 
the lawn does not recover for some days, and, be­
sides, a lawn cut too close dries up so much more 
rapidly. It is the practice of some to scatter artificial . 
manure on the young grass crop, but this is not neces­
sary if the soil has been properly prepared. Better re­
serve the m anure until the lawn really req u ires it, which 
it will in a season or two after sowing, in order to keep 
it perfect. The ed ges of lawns by walks are generally 
made by turves, even if the main part is sown ; but 
this is a mistake, as the difference between the laid 
turf and the sown grass will always be percepti hle. 
The best way is to overlap the edges a few inches 
and sow with seed, and when the turf is thick, cut off 
the edge. Though A pril is 'the best t ime for sowing, 
it can be done from March till May, if not. too dry, and 
in autumn during August and Septem ber. The quan­
tity of fIIeed required i'l about fifty pounds per acre ; 
smaller areas wil1, of course, require quantities in pro­
portion . 

Tennis courts, croquet lawns, cricket pitches, or 
golf links req1Jire special care in making, as it is highly 
important that these should be in a fit condition to 
play upon in all weathers. They must, therefore, be 
made to provide against being soft and spongy during 
a wet season, and not dry up in a dry one, and the 
principles for making these are the same as for the 
perfect lawn. Special care should be taken in making 
the parts that undergo most wear in playing, which 
in tennis are the base lines, in cricket the wicket.s, and 
in teeing greens the centers. On all lawns where 
games are played it is essential the surface should be 
as level as practicable, and in order to effect this it is, 
in tennis and croquet, often necessary to cut Ollt from 
a slope and fill up parts. This cutting ont requires t.o 
be very carefully done, otherwise the part cut out from 
the solid wiJl often be poor and dry, and the filled up 
part will cause the grass to grow rank; therefore even 
and deep trenching is necessary all over, so as to make 
the surface of uniform texture and quality.-Abstract 
from the Gardeners' Magazine . 

• • • • •  
National Electrical ExposUfo .. . 

The exhibits are being ra.pidly installed in the Grand 
Central Palace, on Lexington Avenue bet ween Forty­
third and Forty-fourth Streets, New York City, where 
the National Electrical Exposition will open on May 
4. The building is remarkably well adapted for exhi­
bition purposes, as it measures 200 by 275 feet. The 
center is occupied by a main exhibition floor, and 
around it is built a building six stories high, and there 
is also a basement. Large elevators and numerous 
stairways give access to the different floors. The 
building is lighted by 4 000 incandescent lamps. The 
lighting plant will supply current to exhibitors either 
for light 01' power. The model of the Niagara power 
plant will be run w ith current transmitted from N ia­
gara over Western Ullion wires. About forty receivers 
will be grouped around it, so that visitors will hear 
the roar of Niagara. Mr. Edi�on, Mr. Tesl a. and other 
celebrities of the electrical world will be present on the 
opening night, which promises to be a memorable oc­
casion. One of the most interesting exhibits will be 
the loan collections of apparatus. The valuable 
Morse relics will be shown. 

The department of physics and electrical engineer­
ing of Cornell University h as also provided an impor· 
t ant exhibit. The Li�hthouse Board have loaned an 
exhibit showing how Gedney's Channel is now lighted. 
Mr. W. J. Hammer will show a notable collection of 
two hundred portraits of  celebrated electricians. The 
great companies are nearly all represented by an ade­
quate display. 

The Patent O ffice exhibits 360 models of electrical 
apparatus. A practical working laboratcry has been 
provided and special lectures have been arranged for. 

. 1 . ' . 

THE Swiss National Exhibition at Geneva was 
opened on May 1. and the Millennial Anniversary Ex­
hibition at Budapest on May 2. 
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THE SPEED T RIAL OF THE UNITED STATES. 

BAT T LESHIP MASSACHUSETTS. 

On Saturday, A pri l 25, th e first-class battleshi p 
Massachusetts, a sister sh i p  to the Indiana and Oregon, 
underwent her full speed trial over the thirty knot 
c o u r s e  o f f  
Cape Ann. As 
the course was 
covered twice 
in succession, 
the total dis­
tance run by 
t h e  shi p  was 
s i x  t y knots, 
and the boi lers 
and e n g i n e s  
w e r e b e i n g  
pushed eo th eir 
fulle�t capaci· 
ty the whole of 
that distance. 

J ,ieutifi, �meti,au. 
builders, the Cramps Ship B uilding Company, of 
Philadelph ia. 'I'he h ighest speed obtained on the 
trial was 17 '03 knots, which was m aintained continu­
ously for six miles. 

The ease with which the Massachusetts reached and 

considerably to her fighting efficiency. Superior 
speed in a duel between two modern battleships will 
be as valuable as was the possession of the weather 
gage in the days of the sai ling ship. The faster ship 
can give or decline battle ; can d etermine the range 

at which the 
battle shall be 
f o u g h t, a n d  
will be better 
able to use or 
avoid the ram 
than her slow· 
er opponent .  

T h e  e n g i ne 
p e r  f o r  mance 
during this  se· 
vere trial was 
a d m i r a b l e .  
T h e re were no 
heated journ­
als, n o r  was 
there a leaky 
joint,  tube or 
r i v e t in the 
b o i l e r s .  On 
t h e  fi rst r u n  
over the course 
t h e  a v e r a g e  
bpeed was 16'03 
knots, and t h e  
second th irty­
one k nots was 

BATTLESHIP MASSACHUSETTS-SIDE ELEVATION AND DECK PLAN. 

A l t h o u g h  
this s p e e d  is 
not up to the 
performance of 
s 0 III e of the 
later Eu ropean 
battlesh i ps, i t  
m u s t  b e  re­
membered that 
th e records of 
17and 18 knots, 
credited to the 
I a t t e r, were 
o f t e n  m a d e  
o"er measured 
mile c o u r s e s  
and at th e cost 
of badly leak­
ing boilers ; in­
d e e d ,  it h a s 
b e e  n a com­
m o n  e x  p e r i­
enc� f o r  t h e  
trial tri p of a, 
European bat­
tleship  to be 
suddenly  c u t  
or overh eating covered at average speed of 16 '21 knot�, making an 

average speed for t he w h ole sixty k nob; of 1 6 '15 knots 
an hour. This  i� 1 '15 knots faster tha n  the speed called 
for b y  the con t ract, accordin g  to w hich the builders 

w ere to receive $25, 000 for every q uart er of a, knot 
above 15. She thus eams a bonus of $100, 000 for her 

PhotograpiJed and Cop."ri!(hted 1 896 b)' W i l l ia,,, Fl .  !tau. 

maintain ed this high rate of �peed is the more re­
markable becau,e speed was not one of the objects 
aimed at by her designers, her d isplacellJent being 
mainly devoted to g u n s  and arllJor, in which she is  
probably the most form idable battleship afloat to­
day. The possession of this extra knot of speed adds 

short by leaking or pri ming in boilers 
of the engi nes. 

In vie w of the high average speed of t h e  Indiana 
type, it h as been suggested t h at the six new battle­
ships should be suppl ied with sufficien t horse power to 
give them at least an equal speed. 'l'he Kearsarge 

THE BATTLESHIP MASSACHUSETTS PHOTOGRAPHED AT HER FASTEST SPEED. 
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MAY 9, 1 896. J J t itutiftt �lUttitau. 
and her mate are of 1, 237 tons more d isplacement than I ==;===;===========;======;===== 
the Indiana,. and yet, as at present desi�ned

.' the I pen!':t�i�� of 
horse power IS to be only ten tbousand, which IS the Caliber Weight of shot Muzzle velocity Muzzle energy iron 
amount that was indicated by the  Massach usetts  d ur- · No. Inches. Pounds. Feet. Tons. Inches. 

ing h er recent trial . The esti mated speed correspond- - --- ----- ----- ---- -----
ing to the ten thousand horse power of the Kearsarge 4 1

6
38 I 1,100 I 2,100 30,627 34'6 

is fifteen knots. It would be a wise pol icy to make � ifl8 �Jll8 �;&ll i�:� 
the fifteen and a hal f  to sixteen knot speed of the In-

20 6-pounder rapid firiog guos. diana type the lowest allowable rate of speed for the 6 I-pounder .. .. 
battleships of the new navy. When a fleet goes into I 

6 Torpedo tubes. 

action, its speed will be limited to the  speed of the t ==.========.======.==.===.=== 
slowest sh i p  and a wise policy would suO"gest that the . It IS the battery of 8 Inch guns whICh gI ves thIS type , • l""'> I new battleshi ps should he as least as fast, if not a of vessel i ts superior power of attack as compared with 
l ittle faster than, their pren ecessors, even if th is · other ships ; and in a naval d uel it  would probably 
should in volve the addition of another thousand decide the issue in its favor. 
horse power to their boiler capacity. .. , • , .. 

The Massachusetts and her sister ships are designed THE ILLUSION V ANITY FAIR AT THE OLYMPIA. 

specially for coast defense, as distinct from the Iowa, We illustrate a very clever i l lusion which has re-
which is a seagoing battleship. They sit low in the cently mystified thousands of people who patronize 
water, their freeboard being about 12 feet, and conse- • -" 
quently they wi l l  form a more difficult target to hit 
than the lofty sh ips of some foreign navies which have 
a freeboard of over 20 feet. 

Their sphere of action will lie off the coasts and in the 
harbors ann road steali s, although it should be under­
stood that, if called to do so, they cou l d  make t he 
transatlantic trip with ease. As t hey will  operate with­
in easy reach of the horne ports, they do not req u ire to 
carry a large su pply of coal and ammunition.  The 
weight which is  ordinarily devoted to these in the sea­
going ship hall been devoted in the Massach usetts to 
gu ns an d armor, with t ll P  result that lObe could del iver 
heavier blows and stand m ore hammerin g  than any 
other battleship afloat. 

. 

Protection. -The " vital�, " that is the engines, boil­
ers, and magazines, are protected by a continuous 
vertical wall of 18 inch armor at the water line, 7% feet 
high, which is roofed in by a flat s teel deck 2% inches 
thick. At each end of this armored wall a circular 
barbette of 17 inch armor is built up to a h eigh t 
of 15 feet above the  water l ine. With i n  this revol ves a 
tu rret of 15 inch !'teel, i n  which  i s  placed a pair of 13 
inch guns. It will  th us be seen that from the water 
l ine  u p  to the guns  there is a contin uous wall of steel 
17 and 18 inches thick to protect the turret machinery, 
the powder and shell, an'd the gun crew. 

The eight 8 i nch gU llS, w h ich are carried at the  great 
h eight of 26 feet above th e water line, are simi larly pro VANITY FAIR AT OLYMPIA�THE LADY HAS VANISHED. 
tected. A stout ammunition tube of 5 i nch steel pl'O-
tects the ammunition i n  its passage from belo w th e the Olym pia i n  th is  city. It presents the disappear­
armored deck to the base of the barbettes. The bar- ance of a lady, apparently th rough a solid looking 
bettI'S are protected by 8 inches and the turrets above glass. The m ethod used is remarkably ingenious. 
them with 6 inches of steel. The 6 i nch huns are pro- I A large pier glass i n  an ornamental frame is wheeled 
tee ted by 6 i nches of steel, and shells are prevented , u pon the stage. The glass reaches down within about 
from entering and bursting belo w them by a belt of 5 t wo feet of the floor, so that every one can see under 
inch �teel , w h ich rises above the 18 inch belt armor. A . i t. The only peculiarities which a skilled observer 
conning tower situated at the base of the  military mast, i would be apt to notice are a wide panel extending across 
and protected with 10 inches of steel, will  sh elter the I the  top of the frame and a bar crossing the glass some 
commander when he  takes the shi p  into action. four feet from the floor. 'I.'he first is  ostensibly for 

Now, when it is remembered that the 18 inch armor artistic effect-it really is essential to the illusion. The 
is bare ly pen etrable by the heaviest artillery under horizontal piece purports to be used in connec­
ideal conditio n s  at the proving ground, and that the tion with -a pair of brackets to su pport a glass 

shelf on which the lady stands-it also is essen­
tial to the illusion. 

Brackets are attached to the frame, one on 
each side, at. the level of the  transverse piece, 
and  a couple of curtains are carried by c urtain 
poles or rods extending out ward from the 

' sides of the frame. Across the ends of  the � brackets a rod or  bar is  placed and a plate of  
glass rests as a shelf with one en d on th e rod 

, and the other on the horizontal piece, thus i lll­
: pressing upon the aunience the util ity of the 
. cr03spiece. Its real function is  not revealed. . A lady steps u pon the shelf, using a step 
h ldder to reach it. She at once turns to the 
glass and begi ns  insllecting- h er reflection. The 
exh ibitor turns her with her face to the audi­
ence and she again� t urns back. This gives 
some byplay, and it  a lso leaves her with her 
back to the audience, w hich i s  desirable for the 
performance of the deception. A screen is now 
placed aroun d  her. The scrpen is so narro w 
that a considerable portion of the mirror �hows I
on each side of i t. A l l  i s  quiet for a moment, 

! ann then the screen is taken down and the 
: lad y h as d isappeared. The mysti fication is 
I com pleted by the removal of the portable 
I m irror, it beilJg th us  m ade e vident that the  
performer is  not  h idden behind it .  

297 
Out of the lower portion of the same mirror a piece 

is  cut, leaving an opening large enough to admit of the 
passage of the person of the lady, The th ird cut, with 
th is description, explains everything. The mirror as 
brough t out on the stage has its large upper section in 
its lowest position. The notched portion lies behind 
the lower se�tion, 110 that the notch i s  completely hid­
den from the audience. When the glass shelf i s  put in 
place, the performer llteps u pon it and is screened 
from view. The counterpoised glass is raised like 
a window sash, exposing the notch.  The ECI'een is just 
wine enough to conceal the notch,  the fact that a mar­
gin of the mirrO!' shows on each side of the screen still 
further maski ng the deception. From the scene piece 
back of the mirror an inclined plat form is projected to 
the opening in the mirror. Through the opening the 
lady creeps and by th e  assistant i s  drawn away behind 
the scene ;  next the platform is  removed, the glass is  
pushed down again, and. the screen being removed , 
there is no lady to be seen. The fact that some of the  
m Irror was visible during the entire operat ion greatly 
increases the mystery. The lady passes through t h e  
notch feet foremost, and her position, facing the mirror, 
makes this the easier. 

• • • • • 
Lippman'. Interference C olor Photogral.by. 

In a lecture before the Royal Institution, of London, 
on April 17, M. Lippman, as reported in  Photograph y, 
stated that the essentials of his interference method I of photography in colors required an emulsion almost 
transparent, with no visible grain, the film to be in  
contact during exposure with a mirror, for which a 
sheet of platinum could be used, b u t  mercury was bet­
ter. The rapidity of light was stated to be 186, 000 
miles per second, but by means of th e mirror it was i n -
d uced t o  stand still and have i t s  portrait taken. '1'he 
formation of the stagnan t waves was shown by a very 
pretty experi ment with an India rubber t u oe sus­
pended from the ceil ing ; and the explanation that at  
the nod al points there w as n o  movement  of l ight. and 
consequently no red uction of si lvf>r, len up to the ex­
planation of the deposition of the si lver in strata, of 
which there were about five h undred in the thickness 
of  an ordinary sheet of note paper. 

The repron uction of color by these negat ives was ex­
plained from the analogy of the phonograph, which 
was able to set up vi brations si m i lar to those wh ich 
had caused the impression on the cylinder. 

. 4 . � . 
MIMICRY IN PLANTS. -While, in animals, color is  

greatly influenced by the need of protection from t heir 
numerous enemies, plants rarely need to be concealed, 
and obtain protection by their hardness, their spines, 
their hairy covering, or their poisonous secret ions. 
There seem to exist, however, a few cases of true pro­
tective coloring, the most remarkable being that  of 
the stone mesembryan themum of the Cape of Good 
Hope, w h ich in form and color closely resembles the 
stones among which it  grows : and Dr.  B u rchell, who 
first discovered it,  believes that the j uicy li ttle plant 

t Two of our cuts  illustrate  the  performance 
as seen by the audience, the th ird explains the 
i l l usion. The  m irror i s  really in  t wo sections, 
the apparent l y innocent crosRbar con cealing 
the top of the lowel' one. The large u pper 
section is placed j u st bac k of the lower piece, 

VANITY FAIR AT OLYMPIA-THE DISAPPEARANCE EXPLAINED. 

VANITY FAIR AT OLYMPIA -SCREENING THE LADY. 

so that its lower end sl ides down behi nd i t .  This  
6 and 8 inch armor is equally proof againE't the shel ls  of upper sect ion moves u p and down i n  the frame l ike a 
the h eavier class of rapid fi ring guns, it i s  safe to say window saRh, and to make th i s  possibl e without the 
that the Massach usetts couln carry h er guns un harmed audience d isce.rning i t  the  wide panel across the top of 
throu�h a long protracted naval fight .  the frame is  provided. When the glass i s  pushed up,  

Armament. -The great offpnsi ve power of the I i ts  upper portion goes back of the panel, so that its 
Massachusetts is  shown in the accompanying table. upper edge is concealed. 

t h u s  generall y escapes t h e  llotiee of the cattle and 
wild herbI Vorous  ani m als. Mr. J. P. M. Weale has  
also not iced that  many plants growing i n  the  ston y 
Karoo h ave th eir t uberous roots aboye t h e  soil, and 
these so perfectly resemble the stones among which 
they grow that, when not in leaf, it is almost impossi­
ble to distinguish them. 
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Recommendatl oDS III Re�ard to RiCh Press ore 

Gas Cyli nders. 

Some time ago, after an unexplainable explosion of 
a gas cyli nder at a suburban rail way station near 
London, the Secretary of State appointed a committee 
to investigate add obtain scien tific advice. The com­
mittee gave the matter carefn l  consideration and 
ascertained that, of nineteen cases of explosions in 
d i fferent parts of the world, four were due to careless· 
ness, one from mixed gas or vapor due to im proper 
com pressing arrangements, four to bad cylind ers, three 
to bad cylinders or to excessive pressure due to over­
charging, one due to ignition from oil, and one for 
which no cause can bE' assigned. Five were ca

'
u;;ed bv 

explosions of pr<:lssure gages or reducin g  valves at­
taclJed to cylinders. The report says further, which 
we find in the Magic Lantern Journal and Photo­
graphic Enlarger, that the committee offers the fol­
lowing recommendations : 

A. -CYLINDERS OF COMPRESSED GAS (OXYGEN, 
HYDROGEN, OR COAL GAS). 

(a) Lap- welded Wrough t Iron.-Greatest working 
pressure, 120 atmospheres, or 1 ,000 pounds per square 
Inch. 

J tieutifit .!meritau. 
ing that the factory had been inspected and that the 
arrangements had been foun d  satisfactory. 

Factories holding such a certificate should be author­
ized to test and m ark cylinders, and to place on them 
a special form of test mark.. 

C. -After such inspection and tests, the committee 
think that the railway companies might, without risk, 
withdraw the regulation as to packing cylinders, in 
the  case of firms holding a certificate of inspection. 

The high pressure system is adopted to some extent 
in the United States as regards other gases than oxy­
gen and h ydro�en. Explosions here of moderate 
pressure cylind ers are very rare indeed, and we believe 
the express companies are not spE'cially exacting in the 
transportation of I!>uch cylinders, because of their gen­
eral reputation for safety. 

. . . . .. 
A TURBINE WATER WHEEL. 

The ill ustration represents a turbine water wheel of 
wh ich the gates are balanced, so that they Illay be 
opened or sh ut wit h but little exertion, and made to 
close either the inlets or the outlets of the bucket�. 
The improvement has been patented by Adam W. 
Haa�, of Fleetwood, Pa. Fig. 1 represents a vertical Stress due to working pressure not t·o exceed 6� tons 

(JI-'r �q llare inch. section through the wheel and Fig. 2 is  a plan view, 

Proof pressure in hydraulic test, after annealing, 
with a portion of the top of the wheel easing broken 

Notice to Our Readers. 

In order to obtain the opinion of the readers of the 
SCIENTIFIC AMERICAN as to w hat invention intro· 
dw:ed within the last fifty years has conferred the 
greatest benefit upon mankind, we publish the accom­
panying card, which please cut out and return to the 
editor. 'I'h ose who preserve the paper for binding and 
do not desire to deface their files , or who read this  
notice at a l ibrary, wil l  please answer by postal card. 
It is desired to get as full a vote as possi ble. The 
result of the vote will be published i n  the Special 
50th Anniversary Number of the SCIENTIFIC A MERI­
CA N on July 25. 

�*********************************� 
� Editor of the SCIENTIFIC AMERICAN. � 
* Deal' Sir : * * * � I consider that . . . . . . . . .  _ . . .  . . . . .  . .  � 
* * * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * * � invented by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � 
: has conferred the greatest benefit upon man- � 
* kind. * 
* * * Name. . . . . . . . . . . . . . . • • . . • • • . . . . . . . . . . . . . . . .  * * * * Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * * *************************** ******** 

• I e · • 2240 atmosphere"" or 3, 300 pounds per square ineh. 
away, showiJl� the buckets. A central, inwardly 
curved belt surrounds the bucket section of the wheel, Permanent "'tretch in hydraulic test not to exceed Why Sand Floats 0 11 Wate l" . 
providing an in let and outlet for each bucket, as indi-1 0  per een t of the elastie stretch. In a recent number of t.he American Geologist Mr. cated uy the arrows. A series of tangent ial parti tions One cylinder in fifty to be .. ubjected to It statical Frederic W. Simonds gi ves �ome i nteresti n g  observa· is arranged in the wh eel ca .. ing to form inlet buckets, hending test, and to f'tand crushiug nearly flat bet ween tions on sand floating on wa ter. It is quite well known and an annular gate which su rrounds the wheel is se-two roun ded knife edges without cracking. that sman, d ry particles of �ubstances of greater cured to the lower ends of two racks, wh ich move (b) Lap- welded or Seamless Stee 1 . -Greatest work- spec ific gravity than water wil l  float upon it, hy reason vertically in the casing, and whose upper ends are ing pressure, 120 atmospheres, or 1, 800 pounds per of capillary action. The surface tension of the water secured to tbe  under face of a float. The float is sq uare inch. enablin� the water to form a depression somewhat preferably made of metal, and has a cen tral opening Stress due to working pressure not to exceed 7% ton!! larger than the particle, this has the �ame result as through w hich the wheel shaft is carried, a!Jd ill also per sqnare ineh in lap· weld ed or 8 tons per square if the specific gravity of the partie1e had been decl'easerl . connected by tub ular rods with the  space below the inch in  sealllless cylinders. The phenomenon observed by Mr. S imonds at Llano 

Carbon in stpel not to exceed 0 '25 per cent, or iron River is interesting, as the granite sand was larger and 
to be less than 99 per cent. heavier than the dust which had mnally been ob-

Tenacity of steel not to he less than 26 or more than i .  served heretofore. He tried various kinds of sand and 
33 tons per sq uare i nch . .  Ultimate elongation not less found that they all fl oated, with one exception. :Mr. 
than 1 '2 i nches in 8 inches. Test bar to be cut from Simonds says : 
fin ished annealed cylinder. •• The morning after m y  arrival , the river was found 

Proof pressure in h yd raulic test, after annealing, to be rising, and, as I stood on the bank ,  at the point 
224 atmospheres, or 3, 360 pound s per square inch. where we secured our water supply, I noticed a con-

Permanent stretch shown by water jacket not to r iderable froth and what appeared to me at the time 
exceed 10 per cent of elastic stretch. scum passing down the stream. I spoke of the cond i-

One cylinder in fifty to be subjected to a statical t ion of the ri ver to m y  com panion , MI'. Laurence D. 
bend ing test, and to stand erushing nearly flat be- Brooks, of Austin,  who remarked that what seemed to 
tween rounded knife edges without cracking. he scum was really sand. I thereupon went down to 

Regulations Applicable to all Cylinders. -Cylinders the water's edge, and, dippin,,� u p  some of the floating 
to be marked with a rotation num ber, a manufactu- lUaterial, was astonished to find that the patches were 
rer's or owner's mark, an annealing mark with date, a com posed of sal ld,  mainly of quartz. A t this time-
test mark with date. The marks to be permanent and half-past nine or ten-the water su pported a large 
easi ly visible. n umber of patches, wh ich varied in art'a from less 

Te!?ting to ue repeated at least every two years, and than a square inch up to several square inches, all 
annealing at least every four years. swept along by the current. 

A record to be kept of all tests .  " A week later, when the river was well down and 
Cylinders which fail in testing to be destroyed or the sandy stretches of  its bed had become q uite d ry 

rendered useless. on their surface, I gat hered sand by h and fuls, and sent 
• HAAG'S TURBINE WATER WHEEL. H ydrogen and coal gas cylinders to ha,'e left-harided it  floating down the stream in such q uantities that the 

threads for attaching connectiolJs, and to be painted sand rafts actually cast shadows on the bottom as they 
red. penstock, the rods serving as guides for and to de- passed, 

The com pressin� apparatus to have two pressure li ver water from the float. Attached to the upper sec- " WhEn shaded, it will be £'een that the floating 
gages and an automatic arrallgement for pl'eventing tion of the wheel ca!'ing is a cover, in bearings on sand grains cause a depression of the wat er's surface, 
overchargi ng. The com pressing apparatus for oxygen which is jonrna led a transverse shaft carrying pinions which ind eed is quite as apparent in the case of iso­
to be whol ly dist inct and unconnectetl with the com- meshing with the racks to which the gate is secured, lated grains as in that of patche!'. I recall one in­
pres!'ing apparatns  for h ydrogen and coal gas. and the transverse shaft has at one end a be vel gear stance where the depression, of vel'y short duration, 

Cylinders not to be refil led u ntil they have been mesh ing with a similar gear on a vertical shaft at possi bly but a few seconds, was so great as to be posi-
em ptied. whose u pper end is a hand wheel. The float is de- tively startling. As I was sprinkling some sand upon 

If cylinders are scnt out unpacked, the valve fittings si�ned to be of suitable capacity to perfeetly balance the river, for experimental purposes, a pebble almo!<t 
should be protected by a steel cap. the annular gate and the connected operati ve me- as large as the  end of m y  little finger fell i n t o  the cen-

A Illin imum wei�ht to be fixed for each size of cyliu- chanism. When t�e w�eel is in opera�i?� the gate is ter of a floating patch ,  which, to my great a�toni�h­
der in accordance with i ts requ i red thick ness. Cylin- located, as shown m .Flg. 1 ,  at the dlv�slOn between ment and deli rht. was depressed l ike a funnel for say 
ders of less weight to be rejected. the outlet and the mlet, b ut by turmng the hand half an ineh, before the cause of tbis unexpeeted phe-

B. -'fhe committee suggests that factories where gas wheel, the gate may be moved upward to cll)se the I nomenon broke through the surface and sank to the 
is compressed he inspected regularly, something on inlets of  the buckets, or it may be carried down ward bottom . 
the plan of boi ler and elevator inspection in the United below the bottom Of. the penstock, to c�ose the outlet- " It appears from these and other obsen'ations that 
States. an a.rrfl ngemen t de�lgned to be espec la�ly ad vantage- the weight of the sand grains  actually depresses the sur-

Such an inspection should be directed to all matters ous If any obstructIOn should enter the mlets. . face of the water ; yet the elastic reaction of th at surface 
referred to in this  report as i m portant i n  securing - I . ,  - is sufficiently great to prevellt them from �inking, eSt 
"afety . The inspector should act on a scheme of Salted Petroleum. pecially when the resistance offered by their angu-
instructions, which could be mod ified from time to The Revue Ind ustriell'l, quoting from the Practische larity is taken into considerat ion. In the la unching of 
time as experience showed that modification was per- Masch inen Constructeur, de!lcribes the following pro- grains the more rounded would tend to roll over i n  t h e  
missible o r  n e  essary. T h e  inspector should have the ce�s o f  rendering petroleum uninflaillmable : water and t h u s  become wet, in consequence of which 
right to examine the sppcifications to which cylinders If to 250 gallon s  of petroleum tbere be added 550 they would sink, while tholle of an  i rregular shape 
were manufactured, to inquire into the precautions. pounds of comlllon saU, and the mixture be heated to would overcome the tendency to roll and remain par­
taken to secure proper thickness and complete anneal- 100° C . ,  there will be collect.ed about 60 gal lons of vol- tially dry, thus fulfill ing a condition necessary for float­

• · e ·  • 
i ng, to examine the records of tests, and occasionally atile and easily inflammable h ydrocarbons that are ing. " 
to order te�ts of cylinders for his  own information. commonly called beuzines. The remaining- petroleum 

EXPERIMENTS h ave been carried on in Germany by 
Drs. Hall ,  Riegel, Notbe, and others with the view of 
ascertaining h ow th e bacteria of the soil may be ren­
dered useful. Herr Notbe has succeeded in culti vat­
ing these bacteria on a large scale, R nd he is convinced 
that the sowing of the bacteria uecessary for the as­
sim ilation of nitrogen and the successful cultivation of 
leguminous plants will  make soils more prod uctive 
which need them, and will do so in a cheaper and m ore 
convenient way than the method of inoculatin g  suita­
ble earth, devised some years ago. 

He should, actin g  in accordance with instructions, is no longer inflammable below 100' C. ,  and, as it con­
order t h e  reannealing or retesting of cylinder!'!. He tains chloride of ca.lcium, br<>mide of magnesium and 
should have th e  right  to test the pressure ga�ell, sulphate of ma�nesia, i ts illuminating power is in­
weighi n g  apparatus, and other appliances, and to creased. To these 190 �allons 0'( petroleum th at have 
require alterations to be made if they were unsatis- undergone distillation there are added 375 gallons of 
factory. He should occasionally examine cylinders to crude petroleum, and the mixture is heat.ed for one 
see that they were not overfil led. hour at 100" C. , and then allo wed to cool to 40°. Then 

When an inspector was satisfied that the arrange- the 60 gallons of benzine that were previously separat ed 
ments at any factory were adequate and that the pre- are added, an<1 th e whole is a�ain heated up to about 
cautions laid down were being taken, he should report 85°. The fuel thus obtained will be un inflammable be­
to that effect, and a certificate should be issued stat- low 75° C. 
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CALIFORNIA RABBIT DRIVES AND HUNTS. Many try the back track only to meet death in the at-
This subject has recently been made the subject of tempt. All the horsemen gallop i n  cowboy style, some 

a special monogram by the Department of Agricul- with long sticks in their hands. Great numbers of rab· 
ture, to which we are indebted for the accompanying bits dash in every direction in front of the advancing 
i l lustrations. The damage done to crops by rabbits, hosts. and far ahead the long ears of hundreds more 
especially i n  large sections of irrigated and formerly can be seen racing for life, occasional ly crouching and 
arid land s in the West, has made necessat·y the tak- then starting ahead again, but still surely advancing 
ing of such extraordinary measures for their extermi- into the inevitable d eath trap. The close proxim ity 
nation. The Indians originated this method, the jack to the finish makes the cha�e exciting. Those on foot 
rabbits, on being started from their h iding places, are heated and eager. The fence on each side is clos­
usually making for the open plai n, where they might ing in fast, and although still some distance from the 
be turned in their 

Brt&lsh ExcavatioDs at AtheDs. 

The British school at Athens has undertaken, be­
sides its excavations on the island of Melos, some ex­
cavation work in Athens itself, which, so far as one 
can j udge at this early stage, gives promise of very 
im portant results for the topography of ancient Athens. 
The site of the ancient At heuian suburb called Kyno­
sarges, known chiefly for its gymnasium, was for a 
long time thought to lie at the foot of Mount Ly ka­
bettos, on the sou theastern side. 'I'h is was Leake's 
view, and was not disputed till recently, when Prof. 

Doerpfeld made 
it  clear, from a 
compari son of the 
testimonies of an­
cient a u t, b o r s ,  
that the Kyno­
sarges must have 
lain further to the 
south, along the 
banks of the Ilis­
sus. In pursuance 
of this view, Mr. 
Oecil Smith, di­
rector of the Brit­
ish school , had 
his attention at· 
tracted to a s pot 
on the south bank 
of the river, sev­
e r a l  h u n d r e d  

. yard s below tbe 
Stadion, w h e r  e 
the ground falls 
away from a sma ll 
p I a t e a u in re o 
markably abru pt 
and perpendicu­
lar manner, ind i­
cating the pres­
ence of h i d  d e n  
walls. 

flight as desired . 
In the . m o d e r n  
rab bit drives pre­
cautions are tak­
en that no escape 
is left for the ani­
mals when once 
surrounded, and a 
dri ve a I w a y  s 
means a gala day. 
large numbers of 
people t u r n  i n g 
out with sticks 
and c I u b s and 
scattering over a 
considerable area 
to start the rab­
bits and d r i v e 
them toward the 
mouth of the cor­
ral. The Grand 
A r m y  r a b b i t  
dri ve, March 12, 
1892, is said to 
h a. v e been the 
largest one on re­
cord. The dri ve 
took p I a c e  be­
t w e e  n Oleander 
a n d  E a s t o n , 
t w e l v e  m i l e s  
s o u t h w e s t  o f  
Fresno, and th':! 
condusion of this 

A CALIFORNIA JACK RABBIT DRIVE-RABBITS ENTERING THE CORRAL. 

As on either 
side of this pla­
t e a u  are two 
prominent h ills, 

drive forms the subject of one of our i llustrations. 
One of the Fresno drives has been described in which 
nearly 2, 000 h orsemen took part, the hunt covering 
some twenty square mi les. 

The details of the great drive near Fresno are por­
trayed a!:l follow!:' by a writer in the Ch icago Tri bune : 

A close fence forming the corral is built about 500 
yards square, with an opening or en trance for receiving 
the drive at one end, the opening being perhaps 50 
feet wide. This is tbe finishing poin t  of t.he d ri ve, and 
will hold thousands of rabbits. From tbis opening 
d i v e r g e  two fences, 
close enough to keep 
the rabbits from jump­
ing through, about 5 
feet high. These two 
fences di verge from the 
entrance for about 3 
m i l  e s ,  increasing in  
their distance apart as 
they i ncrease in dis·· 
t a n  c e from the en­
trance. 

corral the scream ing of the poor creatures can be 
heard as they find their ret reat cut off. 

The climax of the drive is now at haud. Hundreds 
of men and boys rush i n  every direction. The horse­
men and carriages partl y h ide the vie ...... The clouds of 
d ust are stifling. N ow the screeching of the rabbits 
can be heard above everything, and the ground is  
covered w ith dead rabbits by the dozen. At the corral 
entrance the scene is indescribably pitiful and dis­
tressing. . . . To slash an d beat the poor scream­
ing animals to death is the work of but a short ti m e, 

which might well be th ose mentioned by ancient 
authors in connection with the Kynosarges, it was 
decided to dig a trench through this plateau. 
The trench, at a depth of a few inches, brought to 
light numerous walls. chiefl y of the Roman period ; 
and one of the first constructions whose outline could 
be traced exactly was that of a Roman calidari um. 
This would seem to point to the existence of a gym­
nasi um, and this fact. if proved, would go far toward 
settliug the questidn of the Kynosarges site, provided 
that the remains of the clas� ic period can be found 

By 7 o'clo('k in the 
morning all is bu!.tle 
and preparation for the 
d rive. Some men have 
heavy sticks and sOlUe 
heavy clubs, but  no 
pistols or any kind of 
firearms are allowed, 
and no dogs. The sticks 
and clubs are used to 
beat the brush and to 
kill  the rabbits at the 
finish. A general is .ap­
pointed to give orders, 
and under hilD,are those 
who keep the l ines in 
order. B ut sometimes 
they are anything but 
orderly. The order to 
8tart being given along 
the line, the cavalcade 
rusbes forward. Boys 
with hoots and cries 

LARGEST CALIFORNIA JACK RABBIT DRIVE-20 000 RABBITS KILLED. 

beneath or beside these 
Roman remai ns. Nu­
merous interesting frag­
ments of ancient Greek 
vases and various me· 
tallic objects have heen 
found in the rubbish 
excavated ; the rem ai l l s 
of a huge vase of IU e­
l ian type, as it seem!', 
deserve e�pecial men· 
tion, as this w ould be 
almost a unique find in 
Attica. The wide ex­
tent of the ruins and 
the solid character of 
the masonry discovered 
th us far make it evident 
tbat this is the site of a 
large pu blic building or 
group of buildings-a 
very significant fact for 
a spot so far outside 
the ancient city walls. 
The British school is to 
be congratulated on 
having secured a piece 
of work wh ich promises 
to be of such im por­
tance for the study of 
an cient Athenian to· 
pography ; and if it 
should pro,'e at length 
to be the site of Kyno-

run h ither and th ither, wielding- their sticks. Men on 
foot in advance lines are follo wed by those on h orse­
back and in vehicles. Th ose on foot seem to have tbe 
best succe�s in putting up the rabbits. 

After advancing a few miles the commencement of 
the fence� diverging frolD tbe corral can be seen. The 
scene is h umorous at ti mes , when a h orseman is seen 
dashing at full speed after a jack rabbit and a man on 
foot running in another direction aftflr another. Now 
hundreds of the poor creat u res are easily discerned as 
the fences appear on the left and rigbt, miles apart. 

bnt it brings tears to many an eye. and makes the 
heart sore to witness the finish. It is a relief to e very­
bod y when all is still, when the trying day is at an 
end. 

• I . '  • 

THE steamer Windward, of the Jackson-Harmsworth 
expedition, will leave again for the Arctic Sea, early in  
June. T h e  vessel will ('arry letters for Dr. Nan sen. on 
the  chance of falling in with h im north of Franz Jo�ef 
Land. More members will be sent out, to recruit. the 
Jackson-Harmsworth expedition. 

sarges, it will be a sonrce 
of special satisfaction to Englishmen that the site, 
which was eagerly sought by two English excavators 
at the beginning of this century, and for whose dis­
covery Lord Byron once planned excavations, should 
have been brought to light by th e British school at 
Athens.-London TimeI'. 

• •  e ,  • 
MM. DEHERAIA and Bernoussy have tried a series of 

experiment� which showed th e great ad " antage of lim­
ing strongly argillaceous soil; the lime tend!! to pre­
serve the porous structure. 
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300 
RECENTLY PATENTED INVENTIONS. 

Enli:1neerlng. 

BAI,ANCED SLIDE VALVR . -GeOrg-e S. 
Vaughn, Oil City, Pa. To thoroughly balance the slide 
valve and reduce the friction incident to back preBBure 
and other causes to a minimum this inventor has devised 
an improvement consisting of an apertured plate having a 
nub sliding in the steam cbest cover, and on wbich slides 
the top face of the slide valve, having an inlet bore which 
i. at all times in register with the aperture in the plate. 
'I'he improved plant is of simple and durable construe­
tion. 

j'eitutifie �lUtrieau. 
tion of the skin and the elimination of carbonic adapted to receive hooks on opposite sides of a placket 
acid. Itlc.onsiste of a cabinet whose walls are provided of a shirt, tapes at the ends of the tab paBBing around the 
with mirrors reflecting light toward the center, there be- waist of the wearer to be tied in front. 
ing incandesceut electric lamps on the walls, while a GARMENT S(;PPORTER. - Richard M. 
sliding table carries the person into and out of the cham- Skinner, Flemingsburg, Ky. This device consists of a 
ber. A good circulation of fresh air is maintained while safety pin adapted to engage the waistband of a pair of 
the treatment is in progress. drawers, while extending up from the shank of the pin 

PREPARING FLAKED CEREALS.-The is a hook adapted to engage the waistband of the trous­
same inventor has patented a process for making an im- ers, a loop on the front portion of the hook straddling 
proved food product, and the product itself, which is a button on the trousers. 
made of wheat, barley or OQte, the outer husks being re- BOTTLE STOPPER. --Henry Leidel, Ne w 
moved, and com or other grain�. The grain is first York City. A " safety" stopper, to prevent the refilling 
soaked at a temperature which prevents fermentation. of bottles once emptied, has been devised by this inventor, 

TIw ciJarfl" for ltuertilm utUi<r tn .. head .. an. Doaar a ti"" 
1M' each inHrtion : about ti<lht W01'cU to a line. AdvtT­tUementl mwt N rueiwd at publ'ieGtion office (U t4f'i'U 4. Th1Wldall fflOrninq to awear in tM- foUowin.o week'. issut. 
Marine Iron Works. Cblcago. O\talol'ue free. 
For Sale- Steam yaebt 87 ft. complete equipped, nearly 

new. Cost ,H,OOO. PrIce f5,!XXI. Also 50 otb e. steam 
yacbts. Send for Illustrated list. Cbas. P. WUJard & 
Co., Cblcago. 

For mining engine.. J. S. Mnndy. Newark, N. J. 
Hll'h Ilrade well drtlls. Loomis Co .• Tiffin. Oblo. 
., l:'. S." metal polish. Inrhan8polis. Samples free. 
Mariner &; Hoskins. Assayers, B1 Clark St., ChiC8j!o. 
W. Hoskins &; Co., Assay Furnaces, B1 Clark St.,Cblcallo. 
Presses &; Dies. Ferracut.e Mp,c/i. Co . •  Bridl'eton. �. J.  

PRESSURE REDUCING VALVE. -Tho- then heated to cook the starch, dried, rolled between cold the invention consisting of a valve chamber at  the neck 
mas P. Ford, Brooklyn, N. Y, This is an automatieally rollers, and the flakes baked until thoroughly dry and of the bottle, with valve seat and inclosed valve arranged 
working valve which may be conveniently set to tbe de- crisp, forminlr perfectly cooked food, ready to be eaten to open outward, to permit the contentS of the bottle to 
sired reduction of the initial pressure, a reducing valve without further preparation. It will keep indefinitely, be removed, while the valve engages its seat when the 
chamber being connected with the steam inlet, a main being perfectly sterilized, and is especilllly well adapted bottle is In vertical position, thus preventing liquid from 
valve controlling the pafsag'e from thc inlet to the outlet, tor sick and convalescent people. being forced into the bottie from the outside. The device Principles of Mechanics. Open Court Pub. Co.,Cblc8j!O 
and there being a permanent conneclio� between the reo 

STAGE ApPARATUS. -Carl E. Nilsson is simple and inexpensive, and when applied is difficult Screw macblnes, mlllinl/ macnme •• and drill presses. 
ducmg chamber and the outlet to permit tne steam pass- 1 . . ' of removal without breakage. 'rb e  Garvin lIacb. ('.0 .. I.ail,ht IUld Canal Sts .. New York. 
ing' to the outlet to press on the main valve. The valve ,ew Y�rk Cltr.. To produce an aerial ballet this inventor 

P O I S O N  DISTRIBUTER. -George A. Emerson. Smith &; Co .. Ltd., Beaver Falls, Pa .. will 
may be readily examined and repaired on simply un- has deVised a Simple apparatus to be arranged above the send Sawyer's Hand Book on Circulars and Band Saws 
screwin a bushing. .tage to support the �ancers . and give to them the ap- Brown, Hardman, Oregon. This is a device more espe- tree to any address. g I pearance of floating III the air, moving up and down and cial�y designed for �opping poisoned .gr

ain for kill�ng The oelebrated .. Homsby-Akroy d "  Patent Safety 011 SMOKE CONSUMER. -William C. Welsh, laterally. It comprises movable guide pulleys on oppoeite sqUIrrels, and compnses a hoJlow, canehke rod, on which Enl/lne Is  built by tbe De L \'e R f . t' M -
Allegheny. Pa. According to this invention funnels are sides of a main pulley and simultaneously movable to- is a box containing the poisoned grain. a valve sliding in I cbme Company. Foot of �t ::s�: s�:��,

e�a
e�n�or:. 

arranged in the smoke box at about the level of the bot- ward and from it, there being also a supporting frame the rod on downward pressure by the operator to dis­
tom of the boiler, pipes on opposite sides of t.he boiler with slides connected by cable, a cable mechanism for charge the poisoned grain upon the ground, at the de­
communicating with the funncls and passing through the tnrning the pulley and suspending wires connected with sired locations. 
fire epace, wbile other pipes embedded in the walls the pulley and extending over the slides. The apparatus DISPLAY Box. -- Leopold Bonn, New 
o f  the fire box discharge into the side pipes, there i s  strong and simple and not likely to get out o f  order. York City. This i s  a box especially adapted for the 
being also an inlet and steam pipes arranged to create a DESULPHURIZING BLAST F U R N A C E  packing and displav of neckwear, the construction being 
blllSt through the side pipes. The improvement is de-

SLAG.-Alexander D. Elbers, Hoboken, N. J. Slag or such that each necktie may be mounted on an independ. 
signed to not only perfectly consume the smoke, but cinder of iron ore smelting or blast furnaces, while in ent support removably secured in the box, thus not only 
also to effect a substantial saving in fuel and better ladles, is desulphurized, according to tbis process, in such displaying tbe neckwear to the best advantage, but ' pre­
steaming efficiency. manner that it retains eufficient fI\lldity to be cast into ventin.e: the soiling of the ties by handling, as in removing 

BILGE WATER DISCHARGE. -Nicholas moulds, or to be granulated in water after its treatment a tie from the box its support is to be drawn out with it. 

Power, New York City. This invention provides a si- is finished. The slag is treated with easily fusible sub- A purchased tie and its support may also ?" .wrapped up 

phon apparatus designed to bc automatic in its action, so stances that wi I unite with the principal impurities to together, preventing the rumpling of the tie m the hands 

contructed that the valve. will be opened . to their ful l form a scum, calcined sodium sulphate and fused sodium I or pocket of a purchaser. 
extent almost instantly when the water has reached a sulphate being preferably employed. The desulphurized H YGIENIC C HAMBER. - Amador T. 
predetermined level ill the bilge well, a steam supply slag may be cast into ornamental building materials or Blanco, Havana, Cuba. This inventor provides a cham­
pipe being connected with one end of a differential valve used in its granulated state for mortars, cements, ete. ber for tbe isolation of a sick person, the air to be con-
of the apparatus and an ejector connected with its oppo- HOT WATER H EATER. -Joh n  E. Wal: 

stantly renewed and brought to any desired temperature 
site end. When the water reaches a fixed lowest mark, and humidity, and moistened or mixed with antiseptic or 
the valves of the device are instautly closed. lace, Altoona, Pa. This heater hill! upper and lower reser· aromatic substances. On the top of the chamber is a 

voirs connected by a series of spiral pipes which surround series of devices throul(h which the air is passed, includ­

Mechanical. 

SCREW CUTTING MACHINI<�. - Hio P. 

the main combustion chamber, in which the gases and ing a blower, a purifier, a heater, a saturator, and a con­
products of combustion are held for a maximum of time, denser, and there are gasometers for supplying oxygen 
and in the lower reservoir is a central space which con- to the air if desired, the invention cillO covering various 
stitutes the fire pot. The body of the heater consists of other novel features. 
two casings, between which is an air space in which air ADJUSTABLE REST FOR BICYCLES. -

'fh e  best book for eJectrlclans and beginners in elec­
trictty is U Rxpertmental Science." by Oeo. 11. Hopkins. 
By mall. f4 ,  Munn & Co .. puhlisherE. 361 Broadway. N. Y. 

Stay wlt.h your job. and with your wall�s pay Install­
ment. for a profitable olive orehard. Booklet free. 
Wblting's Olive Colony, Byrne Buildmg, Los Angeles, 
Cal. 

Carpenters-Make more money. Investhrate Ran­
Borne's Concrete Construction. Easily learned. Libera) 
terms for exclusive rljlbts. Ransome & Smith Co., 622 
Boylston Bldg., Cblcsllo. 

'150.00 buys tbe copyrillbt, plates. cuts, etc., of the balf 
tone enllravinll . . Modern High Speed Passenger Loco­
motive," size 18 1-2 x 28 1nches. A U snap ",for some pub­
IIsbinll bouse. C. L. Clark, Asbton. 1II. 

Wanted.-Copies to complete files of tbe followlnll Re­
volutionary magazines : M8Ssflchusetts M8Ilazine. New 
York Magazine. Royal American Mallazine, Coluwbia 
Magazine. State price, and whether perfect or Dot. 
Address M. A. C., Box 773, New York. 

Cripple Creek-lts History to ))ate, [1Justrated.-Just 
out, with correct ma.p and costly fuJ]  palle views of 
mines natural as life. Tbis great book will be sent free 
prepaid with our bill 56-col. family paper 3 montbs on 
trial for 25 e. (stamps or 'sllver) ; club of 5, '1. Latest 
mining Dews. MenUon tbe SCIENTIFIC AMERICAN 

and address l1lustrated Weekly, Denver, Colo. 
r::'r�end for new and complete cataJo�ue ot 8cientiflc 

Eilers, Cleveland, Ohio. Tbis is a triple machine, espe· 
cially designed for manufacturing purposes, in which a 
single operator can readily handle tbe work for the three 
carriages, while the machine can be run at a speed wbich 
will insure a long l ife to the parts and dies and also pro· 
duce perfect work in large quantities. The c1uteh ring 
heretofore employed in machine. of this kind is dispensed 
with, and the connection between t.he yoke, toggle and 
diehead is very simple, reducing tbe wear of the machine 
at this point to a minimum .. 

is heated before it enters the fire, and an improved grate 
is provided by which the bed of fire may be shaken in a 
rotary direction and reciprooally. 

and other Books for sale by Munn & Co .. 361 Broadway. 
wheel an attaching plate is secured to the frame and car- New York. Free on lLllllltration. 
ries a pivoted and braced rest arm, which may be swung I to contact with the ground or raised therefrom and folded 
at each side of the wheel, by actuating shifting levers near 
the handle bar. The device IS designed to steady the 
bicycle to facilitate the learning of the beginner, enables 
women to mount readily, may be used as a brake, and 
also to hold the wheel in upright position when at 
rest. 

Franz Kampf, New York City. At each side of the rear 

N U T  LocK. -Jefferson D. Tynes, Fort 
Smith, Ark. 'I'his device consists of an open washer, one 
of the ends having a spur at its end and hugging the bolt, 
while the other end is formed with a straight portion and 
an arm extendlllg upward past the first end. The device 
is more particularly designed for use on rail joints, but is 

WATER TANK VALVE. - Thomas V. 
Coony. Albuquerque, New Mexico. This is a valve of 
strong and simple construction, controlled by a fioat, ar· 
ranged to prevent leakage and he perfectly noiseless 
when opening and closing. The chamber in the upper part 
of the valve casing is enlarl(ed, and in operation the 
pressure on the upper surface of the valve exceeds tbat 
on its lower snrface, quickly forcing the valve to its seat, 
where it is not affected by any fluttering of the water 
Cl'.using the float to bob. 

FENCE POST.-Ca\Yin Kutzner, Cairo, 
applicable also for other purposes. Ohio. This is  a metal post made of two connected up· 

TEASELING MACHINE . _ Ernst Gess- rights of angle iron, set in a central recess of a base of 
. . . burnt clay, surrounded by a til mg of cement and blocks, 

nero Aue. saxon!, .Germany. I� machmes for ralslllg the there being a metal cap on top of the base. Notches and nap on c1o�h. thiS mventor prOVides te�sehng. rollers of I hooks are arranged in the uprights, with movable keys different diameters on on� drum, u�l�d �Ith one an- b means of which fence wires may be conveniently at otber to run at the same aX181 speed, glvmg different sur_ t1 h d to th ts face speeds. while the teeth of the smaller rollers point in c e e pos . 

opposite directions to the teeth of the larger rollers. 'fhe PLASTERING COMPOUND. - James E. 
greater the difference in diameter between tbe large and Summers, Richmond, Va. Two patents have been 
f.e small rollers. the greater is the teaseling effect on the granted this inventor for improvements in plastering 
cloth, and for raisinl( light goods it  is preferred to revolve compounds, one of the compounds producing a gray fln­
the tea.eling rollers not only by the action of the cloth, ish and a rough but attractive surface particularly desir­
but also by belts, cords or gearings. able for churches and offices. It is made of crushed 

S O L  D E R I N G I R 0 N. - Rudolph C .  
Becker, Springfield, Ohio. This iron has a central hollow 
space With a small valve·closed passage extending to the 
top or poiut of the iron. Tbe handle of the iron is tubu­
lar and the stem of the valve extends up it to the wooden 
hand piece, a spring being coiled on the stem to hold the 
valve to its seat, from which it may be raised by a thumb 
piece. The soldering liquid is beld in the chamber or 
cavity of the head, the valve be;ng raised to permit it to 
flow out, as it is liquefied by the heating of the iron in 
UFoe. 

Agri c u l t u ral. 

S T A W  B E R R  Y PLANTER .-Louis B. 

slag, plaster of Paris, lime, and other ingredients, in cer­
tain proportions, and is prepared in a specified manner. 
In the other compound bydraulic cement and vegetable 
fiber are also employed. the material being mixed in the 
room being plSftered, and the compound being adapted 
for use on wood, wire, or metal laths, or on brick or 
stone, hardening in about two houra. 

PHOTOGRAPHIC DARK ROOM.-Joh n P. 
Brockway, Denver, Col. This invention consists of a 
chamber having removable sides provided with sleeves 
for the arms of the operator, so that he canli>ass bis hands 
and arms into the chamber to manipulate the plates, 
films, ete., while the rest of his body is on the outside. 
A .imple portable dark room is thus fOrJDed to facilitate 
the development of plates or the filling of plate and film 
holders. Schcll, San Antonio, Fla. The frame of this planter is 

s upported by a forward planting wheel on which are 
three trip pins and two rear covermg wheels, a plow be- BED SPRING. - James M. C rutcheT, 
ing centrally located. A centrally pivoted arm has spring. Atlanta,  Ga. According to tbis invention, elastic rings 
controlled jaws to receive the plant, an extension of the are arranged in rows, and cross rods extending between 
arm engaging the trip device, by which the plant is taken adjacent rows of rings, and connected at their ends with 
from a holder on the rear of the frame and automatically the frame, are connected with the rings by oppositely­
deposited in the furrow madc to receive it, immediately I extending V ·shaped portions. A very stronl( but elastic 
in adyance of the covering wheels. The distance be. I network is thus obtained, the rings 8B8uming different 
tween the plants may be regulated by setting the trip shapes according to tbe weight or strength of tbe pull 
pins as desired. and the planter may be used for planting upon them, and assuming tbeir original form when the 
seedlings or slips of any description. tension is removed. 

H AY PRESS. - C h a rles A .  A nderson, CUFF BUTTON.-A nton Brunka,  ' New 

BODY SHIELD. -Ed wal'd Hunt, Den ver, 
Col. To protect from the wind the throat, breast, face and 
ears of a bicycle rider or boatman. this inventor has devised 
a V·shaped shield comprised of two parte of stiff material, 
held to slide one upon the other, and foldable, to be nsed 
in connection wlth:a V·shaped face shield, provided with 
windows and ear muffs. The shields are attached to 
the person by straps, and may be readily buckled to a 
bicycle. 

AIR GUN.-John C. Raymond, Ne w 
York City. This is a toy gnn more especially designed 
to throw snow or other loose material by means of com­
pressed air, at the same time making a noise by explod­
ing a fulminate. The stock of the gnn has an air reser­
voir in which is a spring. pressed piston, the barrel of the 
gnn communicating with the reservoir by a valved port, 
while a port also leads to the barrel through the stock, 
there being likewise a plunger in the barrel and a spring 

HINTS TO CORRESPONDENTS. 
Names a n d  A d d re,,1'1 must accompany all letters 

or no attention will be paid thereto. This is for our 
information alld not for publication. 

Re"erence8 to former articles or answers should 
give date of paper and page or number of question. 

I n q ll i ri e .  not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his tum. 

B IIG;e.;-; ���:::�:o
,Jil{c::S:u�i.����t�O!d��:���� 

house. manufacturing or carrying the same. 
Spee i a l  '" ri l le .. J ,, "o l·lII a t i o n  on matters of 

person'lll rather than _ general interest cannot be 
expected without remuneration. 

Scl e n ti fl "  A ... . · I· i c· a ll S I I I' p l e tn e n ' "  referred 
to may be had at the office. PrIce 10 cents eacb. 

B o o k "  referred to promptly supplied on receipt of 
price. 

In I n "  .-.. 1 .. sent for examination should be distinctly 
marked or labeled. 

between the plunger and the inner end of the barrel. (6843) H. P. asks : 1. What are the 
OYSTER DREDGER. - N orhert Houd - comparative values o f  (a) soft gray cast iron, (b) mallea­

reaux, Hon "lIa, La. This is a device adapted for at- ble cast iron, (c) common wrought iron, (d) Norway iron 
tachment to the gunwllle of an oyster boat, the dredger annealed, for use in field magnets and in armatures ? A. 
support extending outward and permitting the operator Soft gray iron is probably best for field magnets of dy­
to stand on it and move it readily either toward the bow namos. The softest wrought iron is best for field mag­
or the stem of the boat. The dred�er may be operated by nets of motors. The cores of armatures should be made 
one man, the tongs being quickly raised and lowered of the softest iron . 2. Can you give the approximate 
and carried inboard and dumped. ratio of resistance which should be maintained between 

POR'rABLE ELEVATOR. - Micheal Me- I the windings on the field �nd a�mature
, 

of small motors 

C th tl J h H Wehmhoff Dalton Cit III Th· for battery currents, series wlOdmg . A. For series 
. ar y .an 0 n 
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winding give the field magnet windings t wo·thirds the If! an Improvemen In e ev rs, v spor ng . . . . 
wheels and a platform on which loaded wagons may be resistance of t�e �rmature wmdlllgs. 3 . . H�w would It 

driven and then hoisted at one end to dump their load be for shunt wmdmg ? A. For. shunt wmdmg the pro· 

into a box that slides vertically, and may be tilted to dis- duct of armature and ficl� resistance shou �d equal the 

cbarge its contente, as into a granary or other receptacle . sql1a�e of the external resistance. 4. Has either system 

The elevator bas a wheeled axle pivoted at each end and of wmdlng any marked advantages ?ve� the otber ? If 

may be readily hauled from place to place. so, please state them. A. Shunt wlDdm� IS advan�geo�s 

De81� n8. 

C OVERED DISH.--Robert L. Joh ll �on, 
Hanley, England. The handle of the cover of this dish 
is of scroll pattern and twisled design, and is practically 
surrounded by scroll figures, while the body of the dish 
at its sides is divided into panels by scroll fignres ap­
proachi�g the shape of a cornucopia, the base of the body 
being of scalloped decoratl"e contonr. 

JUG.-Arthur S. H iggi ns, New York 
City. This jug is decorated on its surface to represent 
the capped and cloaked fignre of George Washington, 
the cloak being thrown open to represent a portion of 
tbe person, the flgnre also holding a sword in one 
band. 

FAN.-Lina Ba.rkley, Monroe, La. This 

for CRSCS where the external current vanes, but nelther IS 

Cale, Indian Ter. This invention provides a rapidly York City. This invention relates to Ii"k buttons. and 
working press. of strong and simple mechanism ,  in which provides a constr"ction of the link wbich permits of more 
the bale being formed may be tied by passing ncedles readily connecting and placing the buttons, rendering 
allli wires through recesses in the plunger, forming wire them also more easy of removal. One of the buttons is 
hands which are twisted around the bale. A light draught I �ade with a novel socket or tu� receiving a bar project­
horse power is also provided for the press, and a quick Illg' from the other button, and III the use of the button 
return of the plunger is obtained. A pivoted tucking the bar is put through one hole of a cuff and the socket 
plate above the mouth of the receiving chamber mater!- throngh the other, the parts being then guided into en-
ally assists the feeding of the press. gagement with each other and so held by a spring is a circular fan, the outer edge of which is made up of a 

catch. series of overlapped circular members, giving' a scalloped 

perfect, and no absolute preference can be expressed. 5. 

Is not the drum armature more uni versally used than the 
ring, and what are the chief merits of each ? A. 'fhe 
merit of the drum armature is that it is eabily wound ; tbe 
passing of the wire through the central opening of the 
ring armature makes the winding operation slow and 
awkward. 6. Has a motor, when running, more or less 
resi.tance than is represented by the size and length of 
wire used ? If so, can you say, roughly, in what propor· 
tion ? A. The ohmic resistance is nearly the same when 
running or at rest. Counter electromotive force is develop­
ed when running, which operates exactly like an ohmic 
resistance, and which rapidly increases with the speed. 
This prevente a motor from running' too fast, and ena­
bles it to absorb more energy wben going slow. The ar­
mature of a motor is far more liable to burn uut wher, 
going slow than when going at high speed. 7. Mr. G. 
M. Hopkins, in describing the winding of the induction 
coil in his invaluable book, .. Experimental Science," says 
wind in a lathe " set as for cutting a very finc thread," 
and wind "as close as· possible without tOuching. " Can 
you state the number of convolutions actually used in 
the coil referred to ? No. 36 B. &·S. wire is 0·005 or .t.. 
of an inch in diameter. Theoretically, 196 convolutions 
to the inch would not tonch. My lathe will cut 154 to 

the inch. Would this be floe enough? A. The diame-

SHIRT WAIST. - Al fred Wolf, Ne w  edge effect, the central portion having radial divisions, 
Mlseel l a n e o u ". 

York City. Tbl. invention provides a device for attach. outside of which are represented leaves. buds, and 
RADIANT HEAT BATH. -J ohn H. Kel- ment to ladies' sbirt waists and similar garments for sup- blossoms. 

logg, Battle Creek, Mich . This invention provides an porting the waistband of the skirt at the rear, reinforcing NOTE.-Copies of any of the above patents will be 
apparatus for use as a substitute for Turkish and RUBBian I also the gathers and preventing the waIst from working furnished by Munn & Co., for 25 cents each. Please 
baths, being designed to induce perspiration at a much I up oeyond the waistbann. Secured to the shirt waist send name ot tbe patentee, titJe of invention, and date 
lower temperature and more powerfully promote the ao-

l over the gathers is a tab or flap in which are eyelets I of .this paper. 
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ter of the wire fixes tbe fineness. No. 36 wire has a 
diameter of 5 mils, or 200 to the inch. Allowing for 
space, this woold give a setting of 100 to 150 . . threads to 
the inch." Yonr other queries are so indefinitely put that 
they cannot be answered definitely. A coil once punc­
tured is practically irreparable, except by rewinding. 
The current which can be used on a coil depend. on the 
size of the primaxy wire. Counter E.M.F. helps to pre­
vent too strong a current passing. You can allow, as 
just said, 150 toms of No. 36 wire to tbe inch. A foot 
square of tinfoi gives two square feet of surface. A 
coil made by an amateur giving a 2 inch spark shows 
good practice. Experience is very requisite in making 
large coils. 

(6844) L. J. H. asks : 1. To what resist-
ance should field magnets be wound to be in proportion to 
annature, or what resistance should armature have, to be 
m proportion to field?  A. See answer to preceding query. 
2. How much resistance in ohms has an annature wound 
with 1,500 feet of No. 26 wire ? A. The reSIstance of 
that wire is about 61 ohms; on an armature it is one 
quarter this amount, because it is wound in parallel. 
When the armature is rotating, counter N.M.F. is gene­
rated, which produces an effect eqnivalent to resistance 
in its action on the current. 

1 ,itutifi, �tUtti,au. 301 
Beam clamp, adjUBtable, A. B. Carll . . . . . . . . . . . . . . . .  559.025 I 61oye case. Vess & Kenney . • . . . . . . . . . . . . . . . . . . . . . . . . 559,068 I tspraying device J. H. Potter . . . . . . . . . . . . . . . . . . . . . . .  559,G42 Bed .upport. A. J. RoblDson . . . . . . . . . . . . . . . . . . . . . . . .  559,218

1 
G1umg or pasting sheets of paper, machine for, I Spnng. See Vehicle spring. Bedstead attachment, Mauerman & Wunderhch 559.186 H. lnwan . . . . . . . . . . . . . . . . . . . .  0 . .  . . • . . •  . . . . . . . . .  55R,955 t Sprinkler. See AutomatIC �prInkJer. Belt pm, G. P. Farmer . . • . . .  , . . . . . . . . . . . . . . . . . . .  559,169 Governor, auto,,!ati£, R. M. Macdonald . . . . . . . . . . . .  559.181 Stable drain, M. Logan . . . . . . . . . . . . . . . . . . . . . . . . .  559,03i> Bench �r111 aod lathe. combined self feeding, J . Governor, electric, 1\... B . .M.i�ler . . .  o . o . o  • • • • • • • • • • • • •  559,187 Stacker, pneumatic, L. Norris . . . . . . . . . . . . . . . . . . . . . . .  559.196 

. B. 'Iaylor . . . . . . . . . . . . . . . . . . o • • • • • • • • • • • • • • • • • • • • • • •  559,003 Governor. engine, W. Deunts . . . . . . . . . . . . . . . . . . . . . . .  559,054: �t8.lle race track, S. E. Hoopes . . . . . . . .  . . . . . . . . . .  559.031 BICycle. L. Juhg. . .  . • • • • .  • . • .  . . . . . . . .  . • • . . . . . • .  . . . . .  Governor. pressur�. J .  St. Mary. . . . .  . . .  
'
,' . . . . . .  558,999 Stamp can('eler and reg-tster, hand, E. N. Shewe11 . 559.148 Bicycle, C. O. �. Matthem. .  , . ... . . . . . . . . . . . . . . . . . . .  Grading and d!tch!nl' macbine, C. J .  Corey et al . . 559 165 Stamp inking pad , hand, W .  H .  Keeler . . . . . . . . . . . . 559,291 BlCycle and tnQycle. W. F. Wilhams.. . . . . . . . . . . . . .  Gradin� and ditchIng machIne, P. �. Cr�edon . . . . .  559,026 Stamp mi l l  stamp stem guide C. A fj'argo . . . . . . . 559,055 BIcycle frame. R. M. Keating . . . . . . . . . . . . . . . . . . . . . . .  559.178 GraIn cleanmg and scouring machIne, U. 8. Jack- Steam anfl water separator. F. D. Potter . . . . . . . . . . .  558.984 

�l���l: :,oe"jal��� �Ir���t�oii'; '&: Haniia: : : : : : : : : :  : : :  �:m Gra��':iiier: Vi: W: saii<iers: : : : : : :  : : : : : : : : : : : :  : : : : : : :  �:� ��::� g::::::��r �n�';!:!:����1��' T' 'F" iiuiii.;:: 55
9,151 

B!cycle stand� O. Seely . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 559,312 Gra!n drill, G. W. KirkpatrICk et al . . . . . . . . . . . . . . . 559,336 field . . .  " . . . . . . . . . . . . . . . . . . . . .  ' . .  : . .  : . . . . . . . . . .  559,259 BIcycles. mua and dIrt protetor and screeD for, �raID, etc., shock cover for, H. Walker . . . . . . . . . . . .  659.010 Steel. manufacturing. Bertrand & ThieL . . . . . . . . .  559,25;) J. H. netcber et at . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . .  558,938 Griddle, F. O. McCleary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 559.037 SterI llzm� vessels J C. Pennin�ton 559 203 BiUiard cue locking devic.e and. rack, A. Nelaon . . . 559,100 Hair pins, magnetizing box for. C. A. Hussey . . . . .  6§9.176 StirruP. E. M. 'rurner. . . .  . . . . . .  : : : : : : : : : : : : : : : : 559:046 Bit. See AnImal bIt. Bridie bit. Harne. adjustable, R. G.  A]'mstron� . . . . . . . . . . . . . . . .  5a9,020 Stone cuttim!: machine, P. H. Berrighin . . . . . . . . . . .  559,252 
�lg:l'�g

s
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er. 
55.Q :m  Boiler. See ElectrIC boiler. Harrow and pulverizer, combmed. W. McCune . . . .  559,191 Stove burner, gas, P. G Vaii wie: : : : : : : : : : : : : : : : : : :  559:236 BoUer. C. W. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559.021 Harvel'!ter, graIn bInding, e. Hanson . . . . . . . . . . . . . .  558,946 Stove, cablnet, M. Knapp 559083 Boiler furnace, T. Lanl'er .. . . . . . . . . . . . . . . . . . . . . . . . . . .  558,967 Hay press, �lller & Johnson . . . . . . . . . . . . . . . . . . . . . .  559,003 Stove, lamp, R. J. GIll ham: : : '. : : ::: : ':.: '. :.: : :: : ::':. : :  559:277 Boiler tube ferru!e, F. Hohlfelder . . . . . . . . . . . . • • . . . . 558.952 Hap rope trIP, L. A. Staman . . . . . . . . . . . . . . . . . . . . . . . . .  558,998 tstove, lamp. C. S. Upton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559.153 Bookcase, revolvIng. B. Brower . . . . . . . . . . . . . . . . . . .  559,161 Heat�r. See Water heater. Stove sbleld. H. L Pierce . . . . . . . . . . . . . . . . . . . . . . . . . .  559.083 Book, manifold memorandum, W. W. O'Hara . . . . 559,146 Heatmg apparatus, W. H. Pal'e . . . . . . . . . . . . . . . . . . . . 559,307 Strap. tsee <Car hand strap Book. memorandum. J. R. Dickson . . . . . . . . . . . . . . . . .  559,123 Heel and toe protector, electnc. J. A. Blair .. . . . . . .  559.254 Structural sbape and colmi:m, F. H. Kindt . . . . . . . .  669,335 Boot or shoe toe cap, A. Seaver . . . . . . . . . . . . . . . . . . . .  559,311 Hemp and flax cleaner, A. Anlleli . . . . . . . . . . . . . . . . . .  558.921 Stump cuttinl' machlDe, J. B. Wend! . . . . . . . . . . . . . . . 55,Q,2H Boots or shoes, apparatus for heatinl' or pressing Incnbator. J. T. Butts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,260 Supply apparatus, F. H. Richards 559 216 out welts about toes of, J. F. Ames . . . . . . . . . . . . .  559.115 IndICator. See Electric Indicator. Liquid indi- Suspe1lders, R. D. Harvey . . . . . . . . . : : : : : : : : : : : : : : · : : :  559;058 
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8. �t��d �.���������. : : :  �:� Inji;i;::,' <C��r8;."i.�I����.

r
:. . . . .  . . . . . . . .  . .  . .  . . . .  . . .  559,067 �:lr��
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e
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. . . . . . . . . . . . . . . . 559,141 
Bottle stopper, '1\ W. Howson . . . . . . . . . . . . . . . . . . . . .  559,079 Inseam trtmminj;( and beating out welts, macbine SwItch and fuse block, combined E. H. M.ont .. 
Bottle stopper, O. H. R. Nienaber . . . .  . . .  . . . . . . .  559,195 for, A. C. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,314 gomery . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . 559,340 Box. See Axle box. Bal lot box. MUSIC box. Invahd cbair, D. S. Carrick . . . . . . . . . . . . . . . . . . . . . . . . . .  559,119 Table. See Adjustable table. 

Paper box. Vehicle box. Irrigator, hot water, J. A. Noble . . . . . . . . . . . . . . . . . . . .  558,979 Telepbone and calilng system, C. B. tsmitb.559,086, 559,087 Bracket. See Curtain roll bracket. .lack. See Vehicle jack. Telephone and callmg system, J. G. �mlth . . . . . . . .  559.088 Brake. See Accumulating brake. Car brake. Jack post, <C. V. Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,262 Telepbone switchboard. H. M Fisk . . . . . . . . . . . . . . . 559.348 Wagon brake. Kr.ittinl' macb ine, H. Garant .. . . . . . . . . . . . . . . . . . . . . . .  559.327 Telepbone transmItter, F. A. Ray . . . . . . . . . . . . . . . . . .  559.106 Brake heam, �'. L. Lamkey . . . . . . . . . . . . . . . . . . .  558,965, 558.966 Ladder apparatus, fire, N. Z. Reom . . . . . . . . . . . . . . . . .  008,986 Telepbonln!<, D. H. Fitch . . . . . . . . . . . . . . . . . . . . . . . . . . 559,274 
(6845) O. R. says : Can you inform me ���:ke !�c"�n�: X.L;'YI�:�;,w:: : : : : : : : : : : : : : : : : : : : · ·  �:� t::�. �'fe�:r'i'c� iI�;,���'�

m
s"ra;;d: : : : : . : : : : : : : : : : : : : ��:g;Jl ��.:.st�e:x�:�n:I�.ating compound, J . Sheckler . . . . 558,991 

throngh SCIENTIFIC AMERICAN (in your Notes and Bridle bIt, C. H. Falls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,273 Lamp banRer. arc, L. A. Scov.1 . .  . . . . . . . . . . . . . . . . . . 558,989 Tire, pneumatic, J. C. Lightbouse . . . . . . . . . . . . . . . . . 
Queries) in what manner I can stamp a name on to ����Ye �n�

o
����: 'combined . bark" band: r w: 558,9

50 t:�g ::.a��'iir.:'.�����t��: ,tf �l.'i�i:�'i.
n
a: :::::: .

:: �.� �:��.'��:�t¥ 'lf�J����y �: .E: .m��.�
d.

::::: :558,956, 
polished and crocused steel, by'nsing rubber stamp? What Bu:;;'�':"'S;;e 'Gas' iiUriier: " Lamp 'burne;:: ' siov·'; 559,027 t:�� ���:�ri�c�;:���c��t�'J.eb�Ts,;u�n��o.���.� �;� ii���: :�%I�O: t��f�g:

a
;;'�;'�i�' ::.,i�:;;8tic: ·A: acids 1 am to U8e. A. For etching brands and maxks on 

But����.;tachable cuO". W. H. Glines . . . .  . . . . . . . . . La
�¥�a�.:l:��\�� ����!::.;�':.�.I:.� �.���� �::�

I
����� 559,171 TOOf.· c�l

��iiation: ·W. Topliti '::::. :. :::: : .  ':::::.: �§:� polished steel surfaces, such as saws, knife blades, and C I d t ct· F B ld i 16 L t t L G dd 559 130 'l' h b ' 
tools, where there are many pieces to be done alike, pro- C:I�'i.".!':.:� .. J,"���':,ra��au".':.':'fi. s·pu�l'I;; • . � : : : : : : : :  315 L:�c�

n
:i,:'J'f6'�:, ��'m blngd. ftedeii &; '  BlaCk'burii : : :  551<:925 

orgIl, "1. ��lI�;�i.�r.��.I����� . . �r.����� .��������: 558.948 
cure a robber stamp with the required design made so 8:���:k!'���g::'�:;;:.·lJ:��e: : : : : : : : : : : : : : : : : : :  �:� t:��g: �:l�: �: �·le�����:: : : : : : : : : ::::::: : : . : ::: : :  ���,j,:��d��,��tJh��·biin . .  : : : : : : : :  : : : : : : : : : : : :  �:�i 
tbat the letters and figure that are to be bitten by the 8:�.br:�':;'J���y f�i"ti C���°':iuiDpliig:" Ii." 'j: 559,121 t:;:t°:&:'p'.""\Ie

c
s1��: : : · : : : : : : : : : : : : : . : : : : : : : : : : : : : : : : :  if.�:��lg� �6i��'.fi:������:h, �P����.��� : : : . : : : : : : : �:� acid shall be depres8ed in the stamp. Have a plain her- Schmick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559,222 l,iquld Indicator, automatic. F. A. Morse . . . . . . . . . 559 'l'ransit, surveyor's. C. L. Berlrer . . . . . . . . . . . . . . . . . . . .  559,117 

der around the de8ign, laxge enongh to allow a little bor- g:� ���U�:: �: �': :�hg�ii ' : : : : : : : : : : : : : : : : : : : : : :  ::: g�:� t�'!,'i�
d 

�':fe
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os\:':.;i 'metal t�o.;gii: · 559,275 
der of common pntty to be laid around the pdge of the Car coupling. J. 'l'imms . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,005 Lock controJllng mecbamsm. R. A. Palmer . . . . 559,308 TrUCk, car. F. H. Kmdl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,292 
stamped design to receive the acid. For ink, use resin, Car couphnJl, Van Dorn & Seaman . . . . . . . . . . . . . . . . .  659,285 Locomotive track sRudlng device. H. Turnann Tube expander. C. D. Mosher .. . . . . . . . . . . . . . . . . . . . . . . 559.189 
lard oil, turpentine and lampblack. To � pound of g�� ���K!��1;.JD�;,!"�����:. : :  . .  : : : : · : : : : : : : : : : : : : :  �:� LC'g loader and turner, steam. P.  MCNemey�'�: 

559 if.;����i�� '::.���V�I"e, �·l�f;':.?�:: : ·. : :5ii9,12'rio �:m 
resin put 1 teaspoonfol lard oil ; melt, and stir in a tahle- Car fender, S. A. Poh tsky . . . . . . . . . . . . . . . . . . . . . . . . .  558,982 Loom bedille motion, R. B. Goodyear . . . . . . . . . . . . . 559,326, 059,32ti 
spoonful of lampblack ; tboroughly mix, and add enough 8::: �:����: 'k� Wi�����· : :  : : : :  : :  : :  . :  : : : :  : : : : : : : :  : : :  �:� h��Fb� �i�h:�I:;3����'.::g{,t8.JA:?������.I!: : : : :  317 ���::�i�:�� ::�g:�:: �: k: �!bb�: .�.���: : : : : : �:� 
turpentine to make It of the consistency of printer's ink ( 'ar fender, street, C. A. Hallqvist . . . . . . . . . . . . . . . .  559.029 \ Manilolin, N. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,301 Umbrella carrier, J. Bolt . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Car fender, street. C. E. Wingate . . . . . . . . . . . . . . . . . . .  M9 CM7 Manuscript or printed notes, cover for, W. T. Umbrel Ja drlp attachment, F. Hindes . . . . . . . . . . . . .  . 
when cold. Use this on the stamp in the same manner Car l'ate, foldinl', C. O. HOOd . . . . . . . . . . . . . . . . . . . . . . . . 559,3:>1 SadlIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559.219 Umbrella or walklDg stick, L. Sandberg . . . . . . . . . . . . 

as when stamping with ink. Wben tbe plate is stamped, Car band strap, street, J. P. Barnes . . . . . . . . . . . . . . . .  559,022 Measure, taIlors'. F. Schindler. . . . . . . . . . . . . . . . . . . . .  M�.045 Umbre l la rib and stretcber. R. P. Hull . . . . . . . . . . . . .  55 
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: : : : ��:316 place a little border of common pntty around and on the Carding engme do1fer comb, R. W. Hllton . . .  559,285 Medical thennometer, 1']. Pinchetti . . . . . . . . . . . . . . . .  559,205 Valve for flUId pressure brakes, engineer's, G. B. edge o

f 
the stamped gronnd. Then pour within th

e 
c
ar

��ge�.:g�l�.� .
s
.
t
.�� . .  ���.������: .�:��.��:. .� 559,160 �lHia!��!e�e��� �I}l�::�llopeter .. . . . . . . . . . . . . . .  559,134 val�

i
�!!��,;verSing:·j: i\i: w.;riii::::::::::::::::: gg�:5tg border enough acid mixture to cover the fignre, and let it Cart. spreading, R. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . .  559.150 Mop. H. A. Wol1f. ' " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f59,092 Vapor motor, L. S. Gardner . . . . . . . . . . . . . . . . . . . . 558,943 

8tand a few moments, according to the depth required, 8��n�:.:ail��'::�ac:.;. 
W B�rl�!<p

e!Cklii;.· ca. .. .;: . Card 558,951 �gro�
ri'§�:rT�Ct.;,: .i'.�·or." ·  Vap' or . motor: 

. . . . . . 
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9,093 � �Rr:l;'l;
0
�0�g3t,;p�I;;3�, ������e:, l.a:t��:�lr: ��',rn! then pour the acid off. Rinse the surface with clean � 

water ; take off the putty border, and clean off tbe ink Cas�0.:':3tp��:i c���. ct''a. &���d';,a��: . . . . . . . . .  559,095 ��:l� �';J'�id�r�:�
n
inrner: 
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with the turpentine. Use care not to spill tbe acid over Caster, Johnson & Ailcock . . . . . . . . . . . . . . . . . . . . . . . . . . .  559.334 Muslcal lnstrument, N. Merrill . . . . . . . . . . . . . . . .  . . . .  559,3O"J Vebicle w�eel. F. H. Bolte et al . . . . . . . . . . . . . . . . . .  . 
Ca8tin�B, process of and apparatus for manufa(}o Musical instruments. pneumatic action for. H. C. Velocipede. F. H. Bolte. . . .  . . . . . . . . . . . . . . . . . . . . . . . the polished part of the article. For the acid, nse 1 part ni- turmg steel, F. W. Hawkins . . . . . . . . . . . . . . . . . . . .  558,947 Reichardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.985 Velocipede, F. H. Bolte et at . . . . . . . . . . . . . . . . . . . . . . .  . 

tric acid, 1 pari hydrochloric acid, to 10 parts water by 8��1��f'M:,'!U���W3�btir �eberer . . . . . . . . . . . . . . . . . . .  559,059 �:��:� �.�l
�
e
.r tt�����· 

cO������: . �: .?' ? ���� �:� �:lg�IS��:: .';;.;Vlii��auisoii 
.
: : : : : : : : : : : : : : : : : : : : : :�::u:�te:.f the effervescence seems too active, add 8�:l���1��:��0.!�!�!.'.�i��;�;��.���������: �:: �:��i�a:�:�:!�0��3�';::i:::�: �I:����:������� �:� ;:igH�:�npt\��;'�l.��:.:.:.::.:.:-:.:.:.::.:.:.:.:.:.:.:. :. : �:� 

�(846) J. C. W. says : We have as �reat g���8:t�:���t��.r.n8rf4�\'.��I.��.i.�,. �: �������: : �3:� g�:acg�������!d�A�.�tTt:!'.� : : : : : : : : : : : : : : : : : : :  �;8i� ;:t��'c����t,J&�r;��'i.�k����·::::::::::::::5fi8,93i: � 
an evil hele in the Joboson grass as the Russian thistle in Clamp. See Beam clamp. Floor and ceiling Packing, piston rod, ts. Hugbes . . . . . . . . . . . . . . . . . . . . .  559,080 Water closet. C. H. Muckenhirn . . . . . . . . . . . . . . . . . . . . 
the Northwest. I saw a notice published not long since <CliP�rn�Pmacb lne. J. A. Milliken . . . . . . . . . . . . . . . . . . . .  558,1113 �:�: �:: ������':'a��

d. ;:;'i :o;:���w: �: :�M�f::::: ' . . ::::::::::: . .  : .
: 559.1Q7 

tbat one of the great trunk railroads was trying to de- <Clock rel'olator. Woodru1f & Mc<Cabe . . . . . . . . . . . . . . .  559,070 Pan and roller mil l ,  N. FOBsatl . . . . . . . . . . . . . . . . . . . . . . 559,170 Weighmg mach me, F. H. RlCbards . . . . . . .  559,208 to 559.210 
stroy the weeds and grass along its track with electricity. gj��g:: �fl��: *.FJ.'(J�ikiey: · : : : : : : · · : : : : : : : · : : : : : : · ��:� �:�:� g:�,���g��e� :.o:e:�"cti.ii : : : : : : : : : : : : : : : : : : : : :  �;� Weighing macbine bagging aPllaratus:"'��W 559,215 

Was this a success ? If so, about what current was used Clover bul lers, thrashers, etc., feeder for, O. Paper box. A. O. Carman . . . . . . . . . . . . . . . . . . . . . . . . .  569,050 Rtcbards. . . .  . .  ... . . . . . . . . . . . . . . . . . . . . . . .  559,211 
and how often applied ? It seems that if the smallest clufc"�."i

a
�·:carietoii:::::::::::::::: ':::::::::. :: : : �:�?�;��l���.'j���nr:a!h'h��:��� : : : :  : : : : : . .  : : : :  179 ��:�f. d��e 'Ve�iN:�:�eC ' 

. . . . . . . . . . . . . . . . . . . . . .  559,283 

sprangle of root of the Johnson grass be left in the g���g: 7�l':i���I!l. 'b�nJrg!I.��: �:. �'. � ����:: : : : : :  : .064 �Pa�g�����.!.'!,���1�s�rSt'!,�'i:::[.'.�: .���.����.� : :  559, ��::16!�'o';:,
b
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�: : : . . . . .  : : : : : : : : : : : : :  �:M� 
ground, it will grow and moltiply faster than microbes. Coal crusber. Evans & Morl'an . . . . . . . . . . . . . . . . . . . . .  559,272 PIcture hanl'er, E. Wilmont . . . . . . . . . . . . . . . . . . . . . . .  559. WbilHetree attacbment, W. D. Hopkins . . . . . . . . . . .  558.954 
As yet all our efforts to destroy It seem but cnltivation. gg���0��g�Vl!8f:,i���' :..;r;,�u;p::,':-t':;as: · r A: 55

9,16,4 
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t
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t
l'.a�JIl;:'����. ���.� . �.��. ������ 558.!J42 ;l�ghm�i!

e
��:�i�

l
g . . A: ii ·iiay:· : : : : : : : : . : : : : : : : : : · �:�� If electricity will kill it in any practical method of ap- HamIlton. . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . .  559,173 Pin. See Relt pm. Windmill power transmItter, J J. l<'. McDermott . 559.082 

r t1 b t h t t ld b Ab Coffee. tea. etc., apparatus for obtaining mfuSlOns Pin. S. Waterman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,013 Window casing and Rcreen, M. Zugermayer . . . . . . . .  009.019 P Ica on, a ou w a curren wou e necessary ? out of. K. Mez�er. . . . . . . . .  . . . .  . . . . . . . . . . . .  559.339 Pmcushion. Huebel & Manller . . . . . . . . . . . . . . . . . . . . 059,032 Wmdow cleaner. M. J. Barron . . . . . . . . . . . . . . . . . . . . . .  559.023 
what would the dynamo to give such a cnrrent weigh, Coin cases, manufacture of, R. L. Chope . . . . . . . . . . 559,263 Pipes. adjustable external joint for escape, F. R. Wire stretcber, J . \V .  Coombe . . . . . . . . . . . . . . . . . . . . . . 559.265 
and about what would it cost ? How many revolutions 8gH�' :o�:;stet!nf�:r!�cIiine, . .  X: E: Giant. : : : :  : : :  ��:� Pip:;,

e
�evice' for' iiiawinii frozeii: s: i): tsllver. : : : :  �rJ:� ;:.';�:!��t%;�'i'Jlop �r�����n . . . . . . . . . . . . . . . . . . . . . .  059,133 

per minute wonld be required to give such current P A. Commode. W. H. Stolt. . .  . . . .  . . . . . . .  559,109 Plaiting macblne, W. A. Lorenz . . . . . . . . . . . . . . . . . . .  059,139 Yoke fastener, neck, T. Thompson., . . . . . . . . . . . . . . .  559,008 
Answer by the Assistant Botanist United States Depart- 8���a�;���;:6i�:, �.rw:hi:r;�:.: .�: .��

l
I
ak: : : :  �:ffl Pla��'i[;,�\������t�� ���{J:��:: . ����������� . .  ��� 559,300 

ment of Agriculture : Johnson grass is propagated 8g����: �t:�:: Y: �·.l�:��· : : : : : : : : : : : : · : . : : : : : : : : �g:W Pla
r;�',G�w�t���Y!'f.�':

i
.�� . . �� . . ����.I��.� .�.��: 559.200 

largely by its perennial roots, and the chief difficulty in <Cott��ne��:��i�:.�:�.t.��: ������I.�, . . I:.� .. ����
-

559,237 �lg:i::�
m
e��:t*Xt;�t#.'�:Ui�ctiiie: : : : : : : : : : : : : : : ��;� eradicating it is in kUling those roots. The roots axe <Coucb , R. V. Wicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,242 PosItive &lasses of accumulators, hardenln!', C. killed by direct exposure to frost or to the drying effect Couplinl'. See <Car coupling. H. Weise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559,155 

of the sun ; therefore. repeated plowing during the sum- cre��lfri"�.md�li .
a��:::a�� . .  ��� . . ��.

s
.
t
.�������. ���. 558.980 �g�er.
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mer drought or dming open winters will effect tbeir de- Crown for bridgework, detachable purcelaln, W. Press. See Hay Press. Printing press. 
struction. This method can be8t be applied to sandy cru�1i::�

sg�e' c'oai ·cnisber·. · · · · · · · · · · · · · · · · · · · · · · · ·  .. 559,185 �i::::: �;::I�trl)��l��c�Jl:lb����: .�: .� . . ������. �:�� 
soils. Close grazmg by sheep will weaken the Johnson Culth:ator, wheel . W. Sobey . . . . . . . . . . . . . . . . . . . . . . . .  558,995 Printml' and rej!istermg deVIce, ticket. R. M .  
gra.s, so that i t  can the more easily b e  destroyed by cul- ���::� �;A�r"acret�d ���t.'¥,t:'· Ii: T: Greai;::::.: �:� pri��;��:�gine"L:' W: Southgate. : : . : : : : : : : : : : : : �:� 
tivation. Heavy seeding with cow peas will also c

h
oke ' Cycle, elevated track, �, H. Martin . . .. . . . . . . . . . .  �9.298 Pr!ntmg press, J. H .  Stonemetz . . . . . . . . . . . . . . . . . . .  5\i9,(XXJ 

Desk top. adju.table, F .  W. Hill . . . . . . . . . . . . . . . . . . .  559,330 Prmting press IDkmg apparatus, R. Mleble . . . . . . .  559.036 it out to a considerable extent. Small patches may be Detachable nolder, A. W. Rothscblld . . . . . . . . . . . . . .  559,310 Propulsion. canal boat, W. E lmer, Jr . . .. . . . . . . . . . . . .  559,271 
economically dej3troyed by the application of carbolic g��r <;,I::�rh�n�, 1f.n�. Wright'.: ' : :  . : : : : : : : : : : : : :  �'m ����':.'i!�

h
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acid. If the Johnson grass has become well established Dough mOIstening macbink J. W. RuRer. . . . .  . . . . .  Railway conduit, electflc. J .  H .  Munson . . . . . . . . . . .  559,105 
over a considerable area of heavy clay land. and makes g��:hlt':���WZ:;:'�'h�Ip�iIo·ufs���.��:: · : : : : · : : : : : : :::n::�, 

c
:I�':,'ii!l�: N: lla

:i::l!r:' 
. : : :  : : : :  : : : :  : : : :  : : :  �;�� 

suffiCIent growtb to produce good bay crops, the most Dm .. bar attacbment, A. D. 8tentiford. . . . . . . . . . . . .  Railway, overhead bIcycle, Weaver & Phillips . . . .  559,238 
economical method is to nse the land as a pennanent g�:��IrI::i'!�g�:�\'lT':\'f��:: : : :  : : : : : : : :  : : : : : : : : :  559.m �ll:�� ��i�� :..llas�!�\�a'i�e;:efor: 'meialiici; 55

9,268 
meadow cuttinO' one or two crops of grass each year and Drier. See Clo..>tbes drier. Grain drier. A. C. Fraser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,939 
top dre�"ing a�d harrowing abont once in two y�ars. Dfl�oaIS3:.IE

e'W�e�r�j.,IE
ralD drill. Rock and Ra

?o�
s
d:r!�r�r;:.

e
&
,
. ��t:�I1 . ?� . . �� . �.�������� 558.926 

[We doubt the po .. ibihty of getting satisfactory resolts Dye.and ,!,ak.lnlr it, a,in, R. Reyher . . . . . . . .  51i9,062, 559,063 Refngpratlng apparatus, I. A. Dodge . . . . . . . . . . . . . .  559.267 
by the application of electricity.-En.] �fe'::�fc1:�n��d��:'��S�:I��t!r�J·eniiy.: : :  : : : : : : : : : �'§:�!lll �:r.�f:{or. s'§"e!W:e�
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�:�:�·regUlator. 

TO INVENTORS. 
An experience of nearl v tJftv years. and the prepa.ration 

of more than on(\ bundred thousand applications for os­
tenLS at bome and abroad, enable us to understand tbe 
laws and practice on both ContInents, and to possess un­
equaled facilIties for prOCUrIng patents everywhere. A 
synopsls of tbe patent laws of tbe UnIted States and all 
foreign conntrles may be bad on applIcatIOn, and persons 
contemplating the securIng of patents, either at homeol abroad. are Invited to WrIte to this office for prices, 
which are low, in accordance wlth tbe tImes and our ex­
tensive facilItIes for conducting the bUSIness. Address 
MUNN & CO., office SCI1<NTIFIC AMERICAN, 361 Broad­way. New York . 

ElectrIC connectIon, J .  W. Marsh . . . . . . . . . . . . . . . . . . .  058,911 Rivet, W. R. (I'ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559,276 
Electrtc indicator system, automatic.. G. E. Road roller, reversible, M. U. BunnelL . . . . . . . . . . . .  558,933 

Painter . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .  559,038 Rock and coal drill or auger, J. T. Snyder . . . . . . . . . .  558,994 
Electric Iilrht and signalmg device, D. Mlsell .. . . . .  559,143 Roller. See Road roller. 
;t:��t�:���t�y��:.o�: !���tpie 'senes' BfS'tem of, 559.

149 ���1:�l:g:. 1F.Pl����n�e�8.������.�: : : : . : : : : : : : : �:� 
F. B. Badt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  558,924 Rubbers or oversboes on .hoes, device for retaln-

Electricity carrying cables, connector for, D. E. Inl<, N. D. Edmonds . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.987 
Evans. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,168 Rullng machines, electrIC attachment for paper. 

Elevator sbafts, devIce for operatmR vertically J. McAdams . . . . . . . . .  . . .  . . . . . . . . . . . . .  _ . . . . . . . . .  559,190 
slidlnll door. of, Liddell & Dashlelds, Jr . . . . . . 559,180 Saddle, ridlDl'. W. C. & J. D. PadgItt . . . . . . . . . . . . . . .  559,199 

Endoscopic instrument, J. W. Dally . . . . . . . . . . . . . . . . 559,122 Safe, L. L. Treman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559,111 
En�nne. See BlOWing en�lne. Gas eugine. Trac- Safe wall, L. L. Treman . . . . . . . . . . . . . . . . . . . . . . . . .  559.112 

tion engine. . Safety gate, W. E. Batcbelder . . . . . . . . . . . . . . . . . . . . . .  559,318 
J�:�f����.aEf.'jj:�;:jo�·.?:. ��.':�.���: : : : : : : : : :  : : : : : �:WAl �:� �c

�: JR.fdfl�'ir:: : : : : : : : : : : : : :  : : .
: : : : : : : : : : : : : : : �:� 

Fare rellister, Boyd & GlerdlD!< . . . . . . . . . . . . . . . . . . . . . .  559,3:11 Saw swage, Thrall & Sut l l.1f . . . . . . . . . . . . . . . . : . . . . . . . .  559,230 
Fastener. strmg, C. C. PIne . .  . . . . . . . . . . . . . . . . . .  559,206 Scale, automatIc computIng, A. U. SmIth (re .. 
Faoteninl' devic

'!r 
H. C. Warren . . . . . . . . . . . . . . . . . . . .  559.012 issue) . . . . . . . . . . . .  , . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  11,536 

INDEX OF INVENTIO N S  �::3 t����� ,�gula��ni'i,';." ·sti.;.m · 6ouers',"auto; 
559,114 

����'l;J!'�n,:;a�'l"!l::'e�e:lc�wg�lf.���: : : : : : : : : : : : : : : :  �;M2 
matic, D. & F. D. Almy . . . . . . . . . . . . . . . . . . . . . . . . .  559.157 Seal, car, H. M. Grover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559,328 

For whleh Letter. Patent of' tb" 
U nUed State. were Granted 

April 28, 1896, 

Fence stay, wire. L . . 1.  Wool.ey. . . . . . . . . . . . . . . . . . . . .  Seal lock, T .  Furlonl' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,941 Fence, wire, J. E. Jone. ' " . . . . .  . . .  . . . . . . . . . .  . . . . . .  Seed dehnterscotton, J .  J .  Faulkner . . . . . . . . . . . . . . . .  559.056 
J:��:;:il'�e��r�e�d��?an . . . .  . . . . . . . . . . . . . . . . . . .  Sep:

a���r8
epa�:to��qUid separator. Steam and 

Fiber, machine for preparing vegetable, T. Villa- Separator and stacker, W. Hnddle . . . . . . . . . . . . . . . . . .  559,174 
mor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559.009 Sewing machine buttonbole attachment, W. M .  Filter, J .  A. Bowden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,096 Ammerman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50<8,920 

& N D  EACH BEAKING THA'r DATE. Filter, A. H. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559,249 Sewing macbine, sole, L. Goddu . . . . . . . . . . . . . . . . • .  559,129 
Finishing machine, G. H. Derby . . . . . . . . . . . . . . . . . . . . 559,166 [ Sewing on shank bnttons. macbine for, R. Thors-

[See note at end of list about copies of these patents.) 
Accumnlatlnlr brake, P. Otto. . . .  . . . . . . • . . . . . . . .  . . .  559,198 Addressing machine. J. S. Duncan .. . . . . . . . . . . . . . . . .  568,936 Adjustable table, I. F. Brown . . . . . . . . . . . . . . . . . . . . . . . 559,162 Advertlslng deVice, street railway car, A. C. 

Morrisson . . . . . . . . . . . . .  , . . .  . . . . . . . . . . .  . .  . . . . . . . . . .  559,104 Ammal bit, W. B. Be"'son . . . . . . . . . . . . . . . . . . . . . . . . . . 559,319 Autoharp. G. B. Durkee. . . . . . . . . . . . . . . . . . . . . . .  559.124 
Antomatlc sprinkler, C. O. yale . . . . . . . . . . .. . . . . . . . .  559,346 f�l:s���;,�nt�c �';,�gg�

e
g 'for 'elacti-ii,veIiicie: iiJ: 558,

96a 
W. G.'='. Ho1fl1lann . . . . . . . . . . . . . . . . . .  . . . . . . . .  558.95.1 

Axles, manufacture of raHway car, P. Weber . . . .  659,239 Axles, means tor automatical1y lubrica.ting ve-
hicle, W. W. Conner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,076 

Bag See Paper bag. 
Bag machine, compartment, Lorenz & Honlss . . . . 559,140 
Bag tie, W. P. ScoHerd . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  559,220 
Ballot box. R. L. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,962 
Basin fixture, wash. C. H. Moore . . • . . • . . . . . . . . . . . . . .  559.188 
Basket. C, J. Asb .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559,250 

FIre e.cape, Percival & Astley . . . . . . . . . . . . . . . . . . . . . .  559,21!4 sin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,00£ Fire extlnRulsber, W. R. Johnston . .  . . . . . .  . . . . .  558.959 Shade attachment, w'ndow, P. Davies . . . . . . . . . . . . .  559 096 
�'ireproof floor constrnction, <C. F. T. Kandeler • . .  559.081 I Ilharpener, disk, J. D. Armstrong. . . . . .  . . . . . . . . . . . .  558.922 
Flag' or banner attacbment, M. lernst . . . . . . . . . . . . . .  559,167 1 Sharpener. knife. O. Johnsoll . . . . . . . . . . . . . . . . . . . . . . .  509,333 
Floor and ceiling clamp. M. K. Bennett . . . . . . . . . . . .  559,oc,2 Shears. See Pruning shears. 
Flue cap, J. B. DavIs . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  659.266 Sheet metal tro�h or couductor, P. A .  TJorenz . . .  559,338 
Fluid compressing enl'ine. rotary, I. T. Dyer . . . . . .  559.324 Ships, electric rnnning light and signal lantern 
Fly catcber, E. Marsball . . . . . . . . . . . . . . . . . . . . . . . . . .  559,184 for, J. Barre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 559,048 
Fog dlspersme apparatus. F. �'rey . . . . . . . . . . . . . . . . 558,940 Shoe, G. W. Sleeper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,313 
FO
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anS�e 1;"W:.!1 fiirnace: . .  · · · · · ·  . . · . . . .  · ·  . . · . . 559,172 Slesta�I::��n� . �

r b�s
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.���i
.��: , ,����� .  � 559.258 

r.arballie. etc .• apparatus for cremating. O. D. Mc- Sign board, H .  D. Woodworth . . . . . . . . . .  . .  <;Jellan . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  558,(>75 to 558,977 S,gnaling apparatus, electrical, G. E. Painter . . . .  . Garbage. etc., apparatus for treating, 0 D. Mc- I Snap, harness, J. D. Tucker. . . . . . . . . . . . . . . . . . . . 
Clellan.. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,974

1 
Snow or ice meltm2 apparatns, R. Ripley . . . . . . . . . 

Ilas, apparatus for manufacturing, Hoyt & Speer 559.287 Soap Iyes, electrolytic treatment of, LUllo & Jack-

�:: �;:�.:'!: lJ:ll:��:.h�
s
: : : : : : : : : :
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DESIGNS. 

Belt clip. M. Rubin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,434 
Bottle stopper, K. Hutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,435 
Box, G. B. Hurd . .  . . .  . .  . .  . .  . . . . . . . . . . . . . . .  . .  . . . .  25.437 
Brake beam, W. F. Richards . . . . . . . . . . . . . . . . . . . . . . . . . .  25.443 
('arpet, A. Dan by . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  35 450 
Carpet, F. M. Parker . . . . .  . . . . . . . .  . . . . . . . . .  . . .  . .  25.451 
Casket, I. K. ShIer. . . . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  25,445 
Fustenmg tab. M. H. Mergenthaler . . . . . . . . . . . . . . . . . .  25.4R6 
Game board. J. A. Garland. Jr. . . . .  . . .  . .  . . . . . . . . . . . . 25,449 
Grave vault. G. D. Hartzell . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.446 
Lamp, bicycle. Place & Terry. . . . . . . . . . . . . . . . . . . . . . . . 25.440 
Pedal foot plate, C. H. Metz . . . . . . . . . . . . . . . . . . . . . . . .  25.4<11 
Pump head , rotary, W. W. Wamwngbt . . . . . . . . . . . .  25,444 
Rack, M. V. B. Pabor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,439 
tsad iron beater L. Kahn . . . . . .  . . . . .  . . . . . . . . . . . . .. 25,438 
Sign. advertIsing, F. B. Hart . . . . . . . . . . . . . . . . . 25,148 
Spoons. etc . •  handle for, C. Osborne . . . .  . . . . . 20,433 
Stove. heatIng, T. 1. Rankin . . . . . . . .  . .  . . . . . . . . . . . . .  25,447 
Window ral l, L. Mannstaedt . . . . . . . . . . . . . . . . . . . . . . . . .  25,4<12 

T RADE M A RKS. 

Antiseptic solutions, H. Thayer . . . . . . . . . . . . . . . . . . . .  28,190 
Bicycles, L. C. Jandorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.199 
Canned flsb, mcludlng salmon, F. M. Warren . . . . . . . 28,197 
Canned fruit, beans. peas. tomatoes. corn . salmon, 

oysters. olives, pIckles and ohve I)il, ScbnuB & 
Company. . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . .  . .  . . . . .  28.196 

Canned frUIt, fish and vegetables, J. M. Chapman . 28,195 Corn grlt�, fine and coarse, ChlCago Hominy and 
Milling <company . . . . .  . . . . . . . . . . . . . . . . . . .  23,19! 

Dismfectant. deodorizer and bleacbing liqUld, 
Electrozone Company . . . . . . . . . . . . . . . . . . . . . . . • 28,189 

Handkerchiefs, Boese. Peppard & Company . . . . . . .  281187 
Heaters, steam and hot water bouse, Smith 

& Thayer Company . . . . . . . . . . . .  . . . . . . . . . . . .  28,200 
Lamps and thetr parts, burners. globes, chImneys, 

WICks and incandes�ent mantles, certain 
named, Continental - Gas - Gluhllcht - Actlen­
Gesellscbaft H Meteor." vormals Kroll. Berger 
& Com pan v . . .  • • .  . .  . . . .  . . . . .  . . . . . . . . . . . . . . . . .  28.198 

MedICinal tonIC or beverage. B. F. Wh ittinllf,on . . .  28,Un 
Starch and starch preparations, Ulmer Reiss-

tarke-�'abrik Heinrich Mack . . . . . . . . . . . . . . . . . . . 28,192 Starch. starch and borax preparations. soap. soap W:g:l�li :ia�k�.
l
��: . �Ime: . .  ��������.�����?�l.� 28.193 

Toy, optical, A. Strauss & Company . . . . . . . . . . . . . . . 28,188 

PRINTS. 

'" The Hazelton or Porcupine Boiler, sectional View," 
Hazelton Boiler Company. . . . .. . .  . .  . . .  . . .  . .  . .  16 

U Tbe Hazelton or Porcupme Botler, with brickwork 
setting and furnace inclosed by metal casin2 or 
jacket and baving circular grate surface." Hazel-
ton Boller ('ompan� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 

'" Tbe Hazelton or Porcuplne Boiler, with brlckwork setting and furnace mclosed by metal CRSlng or 
jacket and bavlng square grate surface," Hazel-

u T��
n
J!��:i��'£������izpi�ie 'Boiier: With' 'metai 'caS: 

14 
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Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

an� :�����t� t;:;o�:g���:y��.fI;:��� ���e�{
a
i-:I�n�: 

issued SInce 186B. will be furnlshed from this office for 
25 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co., 361 
Broadway New York. 

Can a d i an nn r p n r !Ol  may now be obtained by tne moO 
ventors for any of the inventions named in the fure­
gOIng list, provided they are simple. at a cost of $40 each. If complicated the cost WIll be a little more. �'or full 
lDstructions address Munn & Co., 361 Rroadway. New 
\ ork. Other foreIgn patents may also be Qbtained. 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.
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�ilt)ertigements . 
O R D I N A R ¥  R A TES. 

I n . l d e  IJ ll.sre. each i U 8e l' l i o ll - _ 1;) c e n t. II. l i n e  
UnCI  .. j' n a: e .  e ll c h  i U Me l' l i o n  • - - - S l . 0 0  II. l i n e  
Ilr For some classes of Advertisements. Special and 

HiQher rates are required. 
'l'he abov� are cnarlles per �8.Le line - abO tlt eight 

WOl"ds per l ine. 'J'his notice shows the width of the !Ine. 
"nd is seL in Q,flste typ,=-o �n .. ravimz8 may bead adver­
tisements at t.he same f"ate per �ate line. bv measure .. 
ment, 8S t.he leuer press. Advertlsement's must De 
received at Publication Office a.s e8.l'1v as 'rhursdaJ 
momine to appear in the roilOwiull week's iSSllE;. 

Foot Power .. Screw cutting 

l th Automatic a es Cross Feed 
9 and 12 iuch Swing. 

New Designs. Novel Features. 
Send/or Catalogue B. 

SENECA FALLS MFG. COMPANY, 
695 Water St . •  Seneca Falls, N. Y. 

BOSTON ELECTRIC RAIL WAY SUB-
way.-Descrtption of a new subway system under certain 
streets of BOl'4ton, by mf'ans of which the electric cars 
will be diverted from the lmrface of the st.reets on some 
of the heaviest l i nes of travela With 8 i l l u strationsa 
ContHined in @.CIENTIFIC A M ERICAN SUPPLEMENT, No. 
t 0 1 '7 .  Price 10 cents. To be had at thl. office and from 
all newsdea Jers. 

T H E  C U RTIS 
Water Pressure Regulator 
Fer Hotels and Public Buildings, Water 
Motors, Hydraulic Elevators, etc. 

Will maintain the pressure deSired, with 
�fi

r
�ri�u��:����

t
iiu�����1��

S
�r�!s���. 

and 

rr Send for Circular S. F. 
D'ESTE & SEELEY CO. 

29-33 Haverhill St. , Boston. 

C R E E N E R D  A R BO R  
Saves marring, upsetting or sprin21n� tbe 
arbors. Saves cleanin� out the centers and 
�����3���k.

d
O�;es:r��s

e
i��

e
:rg�r��

m
��� 

in 4 sizes. 
Diam. of Diaw. of Length. 

No. Work. Arbor. Arbor. Weight. Price. 
2 8 1 7 55 $13 
3 12 1� 9 90 16 � 18 f � Ws i!8 

Send stamp for catalogue of machilnists' tools. 

CHANDLER & FARQUHAR, 38 Federal St . ,  Boston, Mass. 

WOR.K SHOPS 
of Wood and MetoJ Workers, with­
out .team power, equipped with 
BA R N E S '  FOOT P O W E R  
M AC H I N E R Y  -
allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial If de.ired. Catalog Free. 

W. F. '" J O H N  BA R N E S  CO. 
1 999 Ruay ST . . ROCKFORD, I LL. 

',itutifi(  �mtri'Ju. 
Automatic W i re Forming Machinery SEND $ 1  for six months' (26 nos.) trial of 

WESTERN ELECTRICIAN. 
De.lgned to straighten never disapp&iJnts. 100 page 
and cut wire from the tric book catoJogue free. 5 Marquette, Chicago. 
cOil. and force lt ar;)1J.I;d·tIII"-::;� -���--
a .. former " to any de­
sired shape. 

Send for Cilrcu!ar W. B. 

THE E. J. MANVI LLE 
MACHINE CO. 

P. O .  Box 54, Waterbury, Conn.  

GRAND RAPIDS, j',nOH" 
u. S. A. 

llanufactnrers of tbe � i ll t z  �' n ­
r i o lul I·Y n l l t! lU nrl u t, � '; n M  and 
C i RMO l i ll f' 1';' II R' i n .. �. ESieCiallY 
t�:�trgg.

for
R�s

at�i�d 
m���� 

tured or natural gas - Boats and 
launcbes. Prices wJthin tbe reach 
of oJl. rr Send for Catalogue. 

'llel:tion this paper. 

O L D S  S A F E T Y  
VAPOR E N G I  E S  

FREE from 
�g��lrc���g��

s 
Greatest simplici ... 

��r:g:R�"y�
c
�er'.,gt-

alogue by sendinq 2 2-cent stamps. 
P. F. OLDS & SON,  
The Gasoline Engine Builders. Box 4,18, LANSING, MICH. 

" WOLVERINE " G A S  AND G A S O L I N E  
E N G I N E S ,  :�dATrl<i�tNRE� 

W" lverilne " is the only ra­
• .:, -�:�C::.� ��-·'·C-,."C &

a
: ]���!�� e�� 
Requires no 

•• iliiiteIY·· ••• af���'::.".:"f..J,�·� 
I N E  M OTOR WORKS, 

12 Huron Street. 
O R A N D  R A P I D S ,  M I C H .  

P R I ESTMAN S A F ETY O I L  E N G I N E  
. .  Phen<>menaUy !ow in cost oj operation."-Franklin In.t. 
110 lO-:;�ll� Kerosene, NOT Gaso l i ne  

N O R 
K l'i (; I N EE il 

l':,Cri:�r�iCa�!IEr��i��r;;ig\t: 
lng, Pumping, Milling, etc. 
PRIESTMAN & COMPANY .  I nc .  

Room :i30, P II I I.ADE l. l' H I A  B O U R S E  

1 ·  50 P2�!�hl�t���d---_ .. 
ne/iVeTed fru in U. S. east of Miss. Rw. 

Lathes, Shears, etc . ,  Catalogue Free. 
W. W. O L I V E R ,  

1 480 Niagara Street, BUFFALO, N .  Y. 

BICYCLE · • 
REPAIR OUTFITS 
for Amateur and Workman. 

... -_ ..... '" pr- Send for LIst m 
FRED FRASSE CO. 

2 I Warren Street, New York 

t he Willamette River at Portland, Oregon .-By �'. and 
A. S. Rime. Description of H l ine of 28-inch ca&t iron 
submer�ed pipes forming- portion of the main line con­
structed during 1893 and 1894. to .upply the city of Port­
land with pure water from Bull Run, a mountain stream 
thirry mi les distant. With ]8 il lustrations. Contained 
in S C I E N T I FIC A M ERICAN SUPPLEMENT, Nos. 10 1 9  
and  1 U20 .  Price 1 0  centM eacha 'ro be  had at  this 
office Hnd from nil newsdealers. 

TRA NS'TS A N D  LEVELING I NSTR U M ENTS. 

�lC
A

K
T�� ELECTRIC LEVELS 

Sizes, 2 and 3 Inches. Prices, 25 and 30 cent •• 
For Book on �  C .  I" . RIC II A It D ", O N  & �ON. 
the Level. f P. O. Box 9'17, A thol, Mass • •  U. S. A. 

Save money ! Make 
�?t��! lIfi���:ttf�� 
easy. Printed rules. 
WrIte for cataloJjZ'ue, 
presses, type, cards, 
et

HU�f
o
�i\;o. 

Meriden, Conn. 

lene number of the SCIENTIFIC A M ERICA N  SUPPLE .. 
M E NT, descri bing, with ful l  i l l u strations. the most 
recent, simple, or home made and commercial apparatus 
for generatm", acetylene on the JHrge and small scale. 
'I'he gas as made for and used by the mIcroscopist and 
student i its use i n  the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTI F I C  A M ERICAN SUPPLEMENT, No. 10;> '7 .  
Price 1 0  cents. 'r u  b e  had a t  office. 

Bolt Thread ing,  Bolt  Head­
i ng, and Nut Tapping 

M AC H I N E R Y .  
We are the  leading manufac­

turers in our Hne. rr sen�
.
:r, =f:��r

�ta!ogue 

A C M E  M A C HINERY CO. 
C l eveland. O h i o .  U. 8. A .  

'DRILLING MACHINERYj 
, M A N U FAC TU RED B V r  

WILLIAMS BROTH ERS. 
BOLT OUTTERS AND NUT TAPPERS 

F I N EST A N D FASTEST -

IN GRE A T VA RIETY. 
_H E RIVETT LATHE 

� .  

ITHACA', N�V. 
MOUNTED OR ON S I LLS;FOR, 
DEEP Oil SHALLOW WELLS, WlTlt 
STEAM OR HORSE 'POWER , 

Cutting all .Izes up to two Faneui l  W atch Tool 00. Inches. -- Boston. Mass . ,  U . S . A. WELLS BROS & CO. ,  With the new attachment the Rivett Automatic Chuck 
Greenfield M s . Closer, from 11m to m more work can be done. 

, a s 
NEW TOOLS • • •  N EW C A T A L O G UE. 1 896 

P. O. Box B. 

The Best Vise for Linemen. 
Drop Forged from Bar Steel. 

Interchangeable Parts. Parallel Jaws. 
Hardened by Special Process. 

pr- Send for Circui.ar H. V. 
THE BILLINGS & SPENCER CO. 

Drawer 3. Hartford. Conn.  

ELASTIC ROTARY-BLOW 
RIVETING MACHINE 
For riveting together various articles of  hard­

ware, bicycle chains, 8Ilricultural implements, 
mecbanics' tools, sewing machine attach­
ments, and almost every class of work where 
riveting is required. ;:r Write for Descriptions and Prices. 

JOHN ADT &: SON, 
800 State St. , N e w  HnveIl ,  COll l l .  ®®�®t:"lG\t;?,©�(£)@OOOO;:;��O��, 

V�>!Y 1 8 9 4 C A T A L O G  
e O S T O N G E. A R  W O R K S  33 H AR T F' O  R D  S T  B a S T O  N M A S  S 

"My Well and what came out of it." 
A story by the novelist Frank R. Stockton. 

"Your Well and what will come out of it." 
By the 

Pohle Air Lift Pump 
Bulletins to tell you will be sent on IIJ)Dlication. 

The Ingersol l -Sere:eant Dr i l l  00. 
Hav�meyer Bui ld ing.  26 CortTandt Street, New York. 

THE OBER LATHES 

T H E  F I S H E R  

Patent Steam Pump  Governors 
For Steam Pumps Working nnder Pressure 

and the F I SHER  PATENT GRAV ITY GOVERNORS 
l1'or Steam Pumps filling elevated open tanks, 

are the mo.t positive and durable·device. 
n�'lf( t�� �e .Q�1���". IF Send for circulars and testimonials. 

In ", H E R  GO V E lt 1lO ( ) ll CO . .  
201 8. 1.t Avenue. Marshalltown, Iowa. 

ANDUZEN s�Ft.r PUMP THE BEST I II  THE WORLD. Any Kind of Liquid. 
Order. never 

LIDGERWOOD CABLEWAYS 
H O I S T  AND CO N V E Y  LOADS UP T O  
20 T O N S .  S PA N S  U P  TO 2 ,000 F E E T  
1 50 LIDGER WOOD CAaLEWAYS SOLD A N D  ER ECTED. 

20 gh1�g ���'j)"fa�:g 3��� 
LI DGERWOO D MANU FACTO R I N G  CO. 

Send for Cableway Sketehe3. 96 Liberty St., New York 

�lIIIIIRai5.I"�ILoJJARM5eB���J�':� 
The Edison Phonographic News 

tells where and how you can procure cheaply 

A PHONOGRAPH or A K INETOSOOPE 
the great money-earnlng wonders. Sample copy lOc. 

THE OH IO  PHONOGRAPH CO., CINCI NNATI , O .  

Trucks of  Every Description. 

The Handy Truck 
Price F .  O .  B. $�.OO 

Self- Lub l"icatil l g  $2.2:i 

A Book on Trucks Free. 
Bosto n  & Lockport Block Co. 

1 43 Commercial St., 80ston ,  Mass. 

EXPLOSIVES AND THEIR MODERN 
Development.-By Prof. Vivian B. Lewes. Fonr lec­
t ures del ivered before the London Society of A rts, on 
the exploBive mixtures and compounds of modern times. 
Gunpowder and the recent improvements in its com­
positlOn, �uncotton. nitrogl ycerine and n itrogJycerine 
preparatiuns. smokeless powdert-!o explosives for blasting 
purposes. Contained in SCIEN'l' I FIC A M E RICAN �lTPPLE_ 
MENT, Nos. 999, 1 000, 100 1 ,  1002. 1 003 and 
1 004. Price 10 cents each or 60 cent. for the series. 
To be had at thiS office and from all newsdealers. 

DORMAR'S 
VULCARIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma­

chines for Rubber Stamps. We a'.o make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,(XXJ. A II Stamp and Stencil 
Tool. and Supplies. Br .... and Steel Dies 
for all purposes. Seals, Engraving and 
Die SlnkIJPfs:::l}�Sba&;,�����hed 1860. 

THE J. F. W. DORMA N CO. 121 E. Favette St., Bnltimore, Md., U. S. A. 
CI For Turning Axe, Adze, Pick, 

Sledge, Hatchet, Hammer, Au­
ger, �'lIe, Knife and Chisel Han-

. 

dles,Whlffietrees, Yokes, Spokes, 
Porch Spindle., Stair Balusters, 

�_ -=--- � Table and Chair Legs and other 
_ _ � irregular work. N E WAY C O  A U T O M AT I C  C I R C U I T  B R EA K E R S 
. =� - Patented. pr Send for Circular A. 

The O"er Lathe Co., Cllallrin Fal ls. 0 •• U . S.A. 

GURl·antee
.
d �o �p?r�t e
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i l l� 0:' d:r�c L  c u rrent • 

AUTOMATIC CIRCUIT BREAKER COMl'AN Y. NEWA Y GO, MICHIGAN. U. S. A. 

c:i 
c 
;; 
:: 
.: as E -� 

'rQ Carpenters, 
Machinists, Electrical 
Workers. Plumbers, 
Steam Fitters, Pattern 
Makers, Stea.m Engi .. 
neers, Draughtsmen, 
Miners, Civil Engi .. 
nears, etc. Re/erenceIJ 
Everywhere. Free Of:,.. 
cular. State SubjecC 
you wish to Study. 
B 948 Bel1llltoD, P .. 

WH ITMAN 

��.�",,--,,�""� 
Excel in every essential feature of honest con­;; struction. The product of the concern whose 

5 �p.:msi'e�a�;r���s are the standard thronghout the 

I PERFECT BEARINGS, 

� EXCEPTIONAL DURABILITY, 

5 SUPERIOR BEAUTY. 
5 Flvery part of every wheel most carefu1 ly tested; 
5 each wheel tested as a whole. EACH WHEEL § GUARANTEED. Whit m an IU ean. Kxcellence. 
• Catalogues on Application. � W hitm an Saddle 00. l1�l�"Y�'iltlt. _ 
" I IIIIUIIIIII II II II II II II II II II II IIII II II II II II II II II I'11 11 1111 11 11 11 1. ,1 11 11 1111 11 11 11 11 11 111111 11 11111111 111 

for Ladles' u.e. Broad and com1"ortable, and llUaraIl­
teed to hold its shape. Mo.t sensible and serviceable 
Saddle in the market. Twenty years' experience in 
working leather el1:ables us to make good this claim. 

A I. L  S 'l' Y LES G E N T LEMEN ' ,",  S A U D 1.ES 
also. Ask for the lGmil If r,our dealer will not suj>-
�ldl��\' $'Lfu�

il
h:��I�'J'::P'� 'ia.� re=/$��d

P�'1'� 
clip for T or L seat post. 

THE DUGU ID  SADDLERY CO .• S)"racuse, N. Y .  

" SWELL N EWPORT " 
High-Grade Bicycles. 
Large Mannesman tub­
ine.. tool '&teel bOorrel 
��bs,��r����dk ���; 

I::,;:;�;:;::::-t llnest quality tool steel. 
StrODjilest crown head �iliIIWl;jIi.Iiliit;iIli����· :::ac��e 

wO
J��d 

E
��g 

S. & F. patent adju.table handle-bar. Any position ob-
r�i� :WI�':iE�·ffr���I£��i�s�t�t�{e

a
F".J1'��: Y. Iillo'Wal'c1 Chainless:Bicycle. 

'l'be first man In anytownwbobuys onewUl be 
allowed an ageItt's dlsconntand offered an ageD­
cy,whereb,yhe gets commissions that will pay for 
blsW

h
J1o�Wt,

e
::is=���:.��·e:�:·�Nl 

B U Y  
T E L E P H O N E S 
T h a t  :I r e  ao od-n o t  •• Chf'RP I h t " a8." Tbe di:Der. 
ence in cost \S lit.tle. We guarantf:.e our apparatus and fJ�r:�!�:n��: ;�d\���m

a
::1���e

l
���, �r .r�����, ���

ts. 

WESTERN TELEPHONE CONS'l'RUCTION CO., 
250 So. Clinton Street, COICAGO. 

La'Tgest Manufacturers of Te!ephones 1nt the United States 

I Long Distance Granular Carbon Telephones ! 

I

. H E LLO ,  C E N T R A L ! 
1'he U best " is the cheapest in the long run, 
and ours are the best. A trial will convince 
you. Money back if it don't. Excbanges invit ­
ed to take a pair OD trial. 'l'en styles to choose 
from. Drop a postal in the slot and get 1II',s­
trated catalog and particulars by return mail. 

PH<EN1X INTERIOR TELEPHONE CO., 
131 Liberty St., New York. 

AMERICAN PATENTS. - AN INTER-
est ing and valuable U�bl� showin� the number of patents 
granted for the various 8ubjects u pon which petitions 
have heeD Hied from the beginning down to December 
31. 1894. Contained III �Cl ENTIFIO AMERICA S 8(" p. 
PLEl'II lt'ST • .so. 100�. Price 10 cents. To be had a t  
this office and from a l l  newsdealers 

TELEPHONES 
for Long or Short Distance U.e. Also Interior 
or Warebouse 'l'elephones. Sent on trial to 
re.ponslble parties. Sold thousands during 
the last two years, every one a success. iT Send for Cilrcular and TesUnnonials. 

Julius Andrae & Sons 00. 
nILW AUKEE , WIS. ., .R. .A. � S 

The Double Acting Rams 0 en the voJves 8B 
well ... shut them 011' with fhe power of the 
wat

6�
'
& �. sif81WiiINS CO •• Marlboro, N. H. 
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HENRY CAREY BAIRD & CO. 

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
�1 ° \V a l o u t  St •• P b i l a d e l pbia. Pa .• U .  S. A .  

IT Our New aud Revl.ed Catalogue of PractlcaJ and 
SCientific Book�. 90 pl,lges. 8vo. and our other Cat&IOtlUes 
and Circulars, the whole coverlDfl every branch of Sci. 
r:i'��;

p
o"��efn �n��:t'1)� ���

t
wr.i�� �b':, �fii FJJ�'h�� 

address. 

AS K YOU R  DEALER FOR 

W. L. DOUCLAS 
$3. SHOE 8EVo�'iD�HE 
I f  you pay 8 .. t o  8 6  for shoes, ex- S 3 

amine the \Y . L. Douglas Shoe, and 
see what a good shoe you can buy for • 
OVER 100 STY LES A N D  WI DTHS, 

CONGRESS, BUTTON. 
and LACE, made In aU 
klnd8 of the best selected 
leather by skilled work­
men. We 
make and 
8ell Illore 

$3 Shoe8 
than any 

o t h e r  
manufacturer in the world. 

N one genuine unless name and 
price is stamped on the bottom. 

Ask your dealer for our 85, 8", 83.50, 82.50, 82.25 Shoes; 82.50, 82 and 81.75 for boys. 

TAKE NO SUBSTITUTE. If your dealer 
cannot supply you, send to fac­
tory, enc\osmg price and 36 cents 
to pay carriage. State kind, style 
of toe (cap or plain) , size and 
width. Our Custom Dept. will fill 
your order. Send for new Illus­
trated Catalogue to Box K. 
W. L. DOUCLAS. Brockton,  M ass. 

PORTABLE SINGLE RAIL SURFACE 
Railway. -Details of construction and del!!crlption of 
rolling stock of a new system of portable railway which :r��::ai��� ufo�

n if.�O���pl?��. haw�r�
e
1g

e
�,����r;��� 

Contained in SC[ENTIF[C AMERICAN SUPPLEMENT, No. 
1014. Price 10 cents. To be had at this oWce and from 
all newsdealers. 

THE NEW BRISTOL COVNTER 

Re�sters an accurate account. of work done on printing 
preRses, grain tal1ies, wei�bing, measuring and other 
automatic machines. Counts up to 1.OXJ,()I(t and repeats 
aut;)matical ly. Simple, accurate, durable. Special count­
er. to order. r-..... Send for circular. 

BAXTER 

(;. J. ROOT, Bl';s t o l "  CODn. U. S. A . 

the Hi"hest Award 
World's Fair. 
for catalogue to 

J) URANT, 
Milwaukee. WI •. 

Every tran.actlon safely 
recorded Inside tbe Bax­
ter Redster. Write 
out bill on machine, tum 
crank, two bills come out, 
r..��I:d �nt;i\f�

I
���e�

S Itik 
and key. Indorsed by 

00,(0) general merchants, lumber 
and coal yards, factories, etc. 
Send for catalogue of f2() Model 3 
Reliable representative. wanted 

BROS. & CO., 346 Dearborn Street, CH1CAGO 

NOW R E ADY I 
Seventeenth Edition of 

Experimental Science 

ItE V HIED AN}) ENLARGED. 
l � O l' lll:ett n u d  1 1 U  � u p e l'b U n ls added. 

Jnst the thing for a holiday present for any man, 
woruan.�tudent. teacber, or anyone interested tn science. 

In the nAW matter contained in the last edition will be 
found the SCientiDc U.e of the Pbono""aph. the curlou. 
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lP" ,smd JOT .uu!tratut circuit ... 
M U N N  & CO., Publ ishers, 

Office of the SCI E N T I F I C  A M E R ICAN, 
361 BROAD WAY, NBW YOR .... 

303 

POR!�B8LpEEcH�C!OR1� !���!�L��� toU!� YOUR OWN BOAT �: l :e  t ... . ]:rr� .,. 
other at w1l1. No danger, no fires, �XpIOS�?n8, or engl.. �I� ��:�G'.!, !�� te::D�� :r::;1·:� tDE�Li�:ND ::)(rK�Nt!.a1� t:'4� . .  

'��f..� ���'-;�-��­-��=-- -: '� - '  
neer1ng. A child can manage it. SImple PRESS THE lU.i �, ol lOlid infonnadOil. Just out. (Mention Scientifio AmerlCUL.) BB 
BUTTON n plan. Only propeller movable II! every direc- ALIVE and lend,for OD� FREE to .U  countri el. Selld 'tampa tar pottap. 
lion ; therefore, onJy one usable in shallowest or deep J UEAL Mt G. co., Drawer A,  New Unveil, Ct • • U. S. A. 
water. CaJl and see It. Send stamp f<Yr illustrated .... cular. 
FRANK S. ALLEN, 1 36 L1bertJ Street, New York, U. S. A. IlET-&tl'i&�OD TOOLS FOOT POWER 1ICIIO���IfjIlBll, =eaJ'8o��8E::' MICHI.ERY. S M ALL GASOLI N E  LA U N C H ES 

($ 
�17 ft. by aUn. " h. p. 

motor. For I or 2 I 
g
ersons. Speed, 8 to canoi ttf&J L . Pl:�:'e ':�t�O� 

noes, Collap.lble Boat •• all Size. and prices. Pi"'NSendy fOT catalogue " S • ..4 ." J. H. RUSHTON, CANTON. • • 

Canoes, Combination 
Row and Sai l Boats, 
Cruisers and Launch 
OF HIGH GRADE. 
PI"" Send .tamp for IIln­
strated Cata10gue "S.A." 
HOUSATONIC 
SKIFF AND CANOE CO., 
DERBY, CONN. 

ACETYLENE GAS AND CARBIDE OF 
Cuiclum.-All about the new Illumlnftnt, its qualltie •• chemistry. pressure of liquefaction. its probable future. experiments performed with it. A moat valuable sertes of articJes, giving in complete form the particular8 of 
f�
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CHEAP, STRONG, 
WA TERPROOF. 
��\�::���r �l::��: 
OUtlasts Tin or Ir<>n. 
A durable substitute 

for plaster on wall •. Waterproof sheathllll< of same ma­�:-:'�i be
�\:."

d cheape.t In the market. J?Jr Write for 
es,rHE FAY MA!'JILLA ROOFING CO., 

517-519 Point Street, Camd<ln, N. J. 

ALCO VAPOR LAU N C H  
Engine and He lm Co ntrolled from Bow 

Latest ImpMved and only 12 to 1 Motor 
now ready for the market. 18 to (() ft. 
Launcbes. 2. 3, 5 aLd 7 horse power. 
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ltlari n e  V a p o r  Enlline (;0 . . J ersey City, N .  J .  

We� in Btock &!l  the LEA D I N  C It-:::,thl!:: .... eP ,;::. VERY LOW PRICES I �W��'II Bend 4 cents for large IlIUB. CatalOlr. THE WI LKINSON CO., . a Randolph St., ChlOa ... 

I CE  MA C H I N E,.. . Cor/h.M E n l!' i neM.  I I n werM' nn d Rur r l erlil' Ill nch i n er y .  THE VILTEB 
MFO. Co., !!90 Clinton Street. Milwaukee, Wis. 

T·h T '1 ���i� o YDOWrI or • .  ""cm" " <TC. NOW Y . RK  In""'L w ..... I •• NASSAU "' N.Y. TYPfi W H ii!E L S. MODELe &.. EXPERIMENTAL WDRK.IMALLI'MtHIIIER'f 

EXCHANGE, 
It Barclay St. , New York •. 

156 Adams St. , Chicago . 

38 Court Sq. ,  Boston .  

818 Wyandotte Street, Kansas City, Mo. 

50 7 � En��y'\.NJ�w�. ) 'Thr: 8o� ��tEo� tt� 
work has been renewed for 14 years from Yarch 28, 1896. 

ELECTRICAL 50 cents a year. Instru�tive to 
everybody. Sample copy 5 cts . 

• DOINGS . 15 Cortlandt tltreet. New York. DRAUGHT I NO �� �,:;,lfi�Eia� �t��" t� 
a montb. Positions .ecured. 2c • •  tamp for cata-

We will save you from 10 to liO--.l>8r cent. on Ty�eWJ1ters logue. Black (J or. School, I'ateno .. , N .  J .  
of aJl makes. pr- Send fOT Catatogue. 
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to Dt any lumber w .... 
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A�lf. FIBEI 
Man llfnctory E81abll8bed 1 7'01. 

LEI\D PENCILS, COLORIIlD PENCILS, SLATE 
PENCILS, WaiTING SLATES. STEEL PENS, GOLD 
PENS. I�KS, PENCIL CASES IN SILVER AND IN 
GO LD, STA'I'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Man ufactory £8tabll8bed 1 7' 6 1 .  

4'In�<'T1I!\' DOUBLE SPEED INDICATOR 

IL'�"'';,I;I .. ___ �ll.Ited 
plies. Goo. W. Church. 109 Fulton 
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mote .trade with Au.tralia to James !vey, Ballarat 
P. O., Victoria, AUstralia. 

R E D  C E DA R  TA N KS,  
CYLI N DERS and CAISSONS-of Pine or Cypress-any si ze. 

-
- - -� � ;  

16 M�Nt:e��':e!llo�k C�" :t� ��NI��t.,°Vhll��'��I8. Pa. 
36 So. Market Street, Boston I 737 Monadnock, Chicago. 

� '!..:"�-"" � "'"  - - - � -

Faml'ly Ice Machl· ne  Ice, etc i n  a few minute., $10 and up. �'iJters, $I.25 and up. Cooke�'I. Seitzateurs 
to prepare one's self soda water, 1'.50 and up. L. DERMIGNY, 126 VY. 26tb St� N. Y. 
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MESSRS. MUNN & Co., Solicitors 
of Patent., have had nearly tlfty 
years' continuoU8 experience. Any 
nne may quickly .... certain, free, 
Wbt!,�:'t!'bl:�/��Ii��fo Kt��

b
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PATENTS 
ta.i<eD throngh Munn & Co. recelTe 8peclal notice In the Scimtific Amer­ican. Thl8 splendid weeJdy paper, elegantly lllu8trated, has the Jargeon; circulation of any sclentUlc work. ts a year. Specimen copies free. 

Address MUNN & CO., 
New York. 361 Broadway. 

RARE OPPORTU N ITY. 

MONITOR VAPOR E N G I N E  A N D  
POWER COMPANY, 

8 ERIE STREET, CRAND RAPIDS. M ICHIGAN. 
CASOLINE LAUNCH ENG INES AND LAUNCHES 

CROOKES TUBES AND ROENTGEN'S 
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about Crookes tubes. SCIENTIFIC AMERIOAN SUPPLE­MlINT. Nos. 1 8 I ,  1 89, �3S, 243, �!l, 7'9�, 7'9li. 
r��N:I�?C 1���ic!g���.�¥.6g: llf and U?t�I�I�l 
These profu�ely i 1 l ustru.ted SUPPLEMEN'rs oontain lL most exhaustive !!eri{'oS of articles 

O
D Qrookes tubes a.nd 

��
e f�)�I�I�i���i�s B������,e�;��b f:Ct�;e!,'��:i�:ruv':�� ful l y  the experiments which 80 excited the world ,  and which are now a�u.in exciting attention In connection with Roent�en'8 photoJi{raphy, Price 10 cents each. 'ro be had at this office Ilnd from all newsdealers. 

Irrespective of Price, the :����:r,�Bes� t. Trial proves it. 
booklet "W' . UIITllnIUII CO.�",u.rp\r.!,"� 

Scientific American 
Supplement. 

$5.00 per Annum, 

Better subscribe, 8.B it Is not always obtainable 
on news stands. 

Nearly every Issue contaiIlll the latest reports of 
discoveries and experiments by leading scientists 
In Europe and America on 

RO�NTCEN PHOTOCRAPHY , 
Also the latest news In all departments of Science 
and Engineering Abstracts and Reports of the 
leading Scientific SOCieties all over the world, etc. 
Addrese 

M U N N  & COM PANY, 
86 1 BROADWAY. NEW YORK.. 

l1IASTBBN OFB'lCB, LUDLOW STATION, YONKl!lRS-ON-HUDSON, N. Y. 

STEE L  STAM P S l  N am e Sta mps for � ll'l al'ki n g  'r o o I 8 .  etc. 1���e ��I;lfl2i!>"1::1�-mK ��f61fg·i.11{� ,:giJS:lW�: 
Alpbabet .et. 1-32 to 1·16 ts.50 1-16 to 3-16 $3, 3-16 to 1-4 
ts.50. Mad" from t.est steel, ail warranted. Send for cir­
cular. Schwaab Stamp anu Seal Co . •  Milwaukee, Wis. 

D I X O N 'S Write tbe Smootbest and 
IJRlilt the 1�OnR'e8l. 

American Graphite Mention SCIENTIFIC AMERICAN 

P E N e l L  S ���e�gu��e 
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JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 

W O O D E N T A N K S .  
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La. Red Cypre •• Wood Tanks a specialty. 
W. E. CA I,DWI';), ! .  (: 1 1  . .  

217 E o  Main Street, Loul.vllle, Ky. 

MEN ; WOMEN Taugbt to make C .... yon PortraIts In .pare bours at their homes by a new copyrighted method. Those learn-1!tg � 
.

methOd will be furnished work hI. me, by which � tARN S8 TO S I 6  A WEEI\. p��u�� 
H. A. GRIPP. German ArU." 'I',.roDe, p .. 

AUTOMOBILE C A R R I A G E S :  THE 
Paris-Bordeaux· Paris Race of.-Brief account of the 
performance of the vehicles that obtained the pr izes in 
the competitloll In.tituted by the Petit Journal. With 
9 l I Iu.trations. Contained in SCllINTIFI(' AMEHlCAN 
SUPPI.lIMENT. No. J 0�3. Price 10 cents. '1'0 be had at 
this office aDd from all newsdealers. 

SJ[ELSTAMPS & DIES FOR EVERY PURPOSE 
/I..,p����I�� C.R. HAN S ON, 

Sf A S P E. C I A LT Y  4 2 & 4 4 C L A R K  S T. 
S£NO F OR C A TA L O G U£ C H I C AG O . 

F.I�� . . �ID��l!���� 
BRIIOKI,YN FIRE BRICK WORK". 
88 Van Dyke "treet, BROOKLYN, N, Y. �. p . . . ' .  �2!:!te�I�!���I! 

, ' proved automatIC copying machine. 
J?Jr Send f<Yr illustrated drcular. 

• . .  JOHN H .  ANDERSIIN. 
. ':::I '"' . 9111 MOlladnock, CHICAGO. 

ci 
BRASS BAN D 

Instruments, Drums, Uniforms, EQuip-
. ments for Bands and Drum Corps. toW· 

, est prices ever quoted. Fine Catalog. 400 W�' 
I l lustrations, mailed free .. it gives B .md 
M usic & Instructions for Amateur Bands. 

LiON &; BEALY. 33-35 Adami St.. Ch.cage. 
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29 YEARS O F  EXP E R I E N C E  
back up the Tanite Emery Wheel, which (on account of 
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want the lowest priced wheel, look elsewhere ! If you 
want the best, address The Tanite Co., Stroudsburg, Pa. 

HOW M ANY 
ditl'erent advertisements of 

COLUMBI 
BICYCLES 
HAVE YOU SEEN ? 
The variety of Colum­
bia Bicycle advertising 
is great. All the good 
points of Columbias, 
all the delight of riding 
them, cannot be fully 
described in any one 
advertisement, nor in 
a hundred. 

We wish to know how 
many announcements 
can reach any one person, and so offer a 
COLU M BIA PRIZE BICYCLE as a 
to whoever shall send us the greatest 
number of different Columbia Bicycle 
advertisements clipped from newspapers 
or magazines issued since Jan. I, 1896. 

Many advertisements differ only in a word 
or two ; others in the style of type ; distinct 
variations only, however, will be counted. 

Each advertisement must have plainly 
attached to it the name and date of the news­
paper or magazine from which it is clipped. 

Separate entries cannot be combined. 
Entries must be received by us at Hartford 

on or before Tuesday, J nne 30, 1896. In case 
of a tie, the award will be made according to 
priority of receipt and entry. Address 

Department of Statistics, 
POPE M FG. CO • •  H a rtford, Conn. 

J t itut i f i c  �mtritau. 
N o  D I RT. N o  SMOKE.  N o  NOISE .  N o  L ICENSE.  A BSOLUTELY SAFE.  

PENNSYLVAN IA IRON WORKS COMPANY, 

Launch with 9-1. H. P. H Globe " Engine, property of 
F. Jl'. MUne. Island Heights, N. J. 

B U I L D E RS Of' T H E  
"GLOBE"  GAS -

A N D  

GASOLI N E  E N G I N ES 
for Stationary and 

Marine Service. 

ar Catalogues anrL P,-ices on application. 

Address, 50th Street and Lancaster Avenue,  P H I LADELPH IA ,  U .  S. A .  

-� 
� R· hI T· � I Ig K��D Ires I � � ��� � FOR RAC I N G  � � No. 75 Hartford Sin¥leTubes-the stand· � � ard racing tires. the kmd Bald rode in 1895. � � FOR PLEASURE � � No. 80 Hartford Single· Tubes-the stand· � � ard fast road tires. delightful, buoyant, � � comfortable. � 

�H t� � � I �r  If� ,.- I � u ' � � � � , � � ,� � � FOR S E C U R ITY � � No. 77 Hartford Single· Tubes-the stand· � � ard tires for those who are willing to sact i- � 
� fice a little speed for greater security from � � puncture. The ideal tire for tandems. � � FOR R O U G H  SERVICE � � No. 70 Hartford Single·Tubes-the stand· � � ard tires for rocky, hilly country. � I THE HAIITFDIID RUBBER WORKS CO. ' I � N EW YOR:AflTFOflO, CO N N. OH 'CAC.O. � -The Champion 

Power 
For 
Every 
Class of 
Work BUNDY 

Hammer STEAM 
W HAT I S  Y OU R OOAL OOST I N G  Y O U  T H I S  Y EAR P 

It will cost a grp,at <leal less if you buy a B (: N n V � T E A  ltl 
TIt A P .  Yon can't atford to be without one. Book ' " 59 "  free. 

BEAUDRY & CO. 
46 Oliver Street, Boston 

iT BenrL for circular and prices. 

A GENTS WANTE� FoR FINE TOOLS IN EV£RYSi!OP. � CAT�g�J�R (j.H.BESLY & (jO. 'AND AGENCY. CHICAGO, I LL.U.S.A.-
HALF A CENTURY OF CYCLES.-AN 
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to �g: 
"bone-shaker" and its successors. The tricycle. rl'he 
modern wheel. Cycle building a science. POints of im­
provement. '£he pneumatic tire. A hand and foot 
cycle. With 9 illUstrations. Contained in SCI ENTnHC 
�,f�:�<;'1I'itt

S
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cents. 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This C om pan y own s Lctt c l S­

Patent N o .  463 , 5 6 9 ,  granted 
t o  E m i le B erli n e r  '" tn'e m ­

b e r  1 7 , 1 8 9 1 ,  for a c o m b i n ed 
T e l egra ph a n d  Telephr)T\c, 
coyeri ng all forms of 
M icro phone T r a n smit ters 

o r  contact Tel ephon es. 

TRAP. A. A.  G R I FF I N G  I R O N  C O M PANY, 66-68 Centre St . ,  N EW YORK 

There are monarchs, there are monarchs, 
Men of every clime and hue, 

From the Czar of all the Russins 
'ro the Prince of Timbuctoo : 

Monarchs good and lll:onarchs famous, 
Monarchs short and monarchs tall ; 

But the best is our Monarch-
It's the Monarch of them all. 

Monarch 
King of Bicycles-A Marvel of 
Strength, Speed and Reliability. 

4 models. $80 and $100, fully gu&ranteed. For children 
and adults who want a. lower price wheel the D�ftance is 
made i n  8 models, $40 to $75.· 

Send for Monarch book. 

MONARCH CYCLE 
MFG. CO. , 

Lake, Halsted Bud 
Fulton St •.• OHIOAGO. 
sa Reade Sh"eet, 

New Y 

ALL ARITHMETICAL 
PROBLEMS 

solved rapidly and acc\lrately 
by the Comptometer. Saves 
60 per cent oftime and entire­
ly relieves mental and ner­
vous strai n.  Adapted to all 
commercial and scientific 
computation. Why don' t you 
get oue ? fVritefvr pamphlet. 
FELT & TAR RANT M FG .  CO . 

52-56 ILLINOIS ST. CHICAGO. 

THE BICYCLE : ·  ITS INFLUENCE IN 
Health and Disea8e.-By G .  M. Hammond . M.D. A val­
uable and interestiT H! paper i n  which the subjec.t is ex­
haustively tl"eated from t h e  fo l lowing standpomts : 1.  
r£ h e  use of the cycle bv persons i n  health. 2. f)'he use of 
the cvcle by persons disea!'lerL Contained in SC IF.NTH ' I C  
A l\IE iUCAN 8 U P P LEM lf,�T, No. 1 0 02. Price 1 0  cents. 
rro be bad at thiS office and from all newsdealers. 

How to Build 

BALL BEARING AXLES AND RUB-
ber 'l' ires .-A paper read before t h e  Carriage Bui lders' Nat iol la l  Convention,  Phi ladel phia .  October, )S�4. show­i ng the advantage to be derived t'rom the use of ball 
bear ings and pneumatic iires - in  road vehiclp.8. Con .. 
tamed i n  Sn F.NTIFIC AMEltTCAN S U l'PLEj\JE�T. No. 
!H J � .  Price 10 cents. '1'0 be had at this office and from 
all neWSdealers. 

Gas and Gasol i ne Stationary Engines 
GASOL INE  TRACTION ENGINES 
COMBINED ENG INES  & P U M PS 
GASOL INE  PORTABLE ENGINES 

USED Any Place 
By Any One 

. , =-:=:; For Any Purpose 
CHARTER GAS E N G I N E  C O . ,  P.  O .  Box 1 4 8 ,  St.erl i n g ,  I I I .  

I:OATES�OBI !�'RS 
.i1. 'ftno�c1l� �� tt( · �. · rO'� l� . . �, ,pc: • ec.O"oODUItT'!�� 

ESTlMATES furnishedforCOMPLET E C RUSH ING PLA�TS ::nufacture M IN I NG MACH I NERY 3�:��i�t10n, 
Gates Iron Works, Dept. C. 650 Elslon Av. Chicago,11 I 

a Home,,---...-..... • ...... "--, 

Those intending to build will Ilnd the very best practical sug- . 
gestions and examples of ;\lodern Architecture in the handsomest 
Architectural Magazine ever published 

"The Scientific American 

Building Edition . "  
Each number i s  i!lustrated with a Colored plate and numerouS 

handsome engravings made direct from photographs of builu'ir:,gs, 
together with interior views, floor plans, description, cost, location. 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables. carria�e houses, etc. 

All wbo contemplate building, or improvinl'( homes or .tructures 
" of any kind, have in this handsome work an almost enolless series of 

";,.' ( the latest and best examples from which to make selections, thus saving time and money. 

� .. t, P UBLISHE D  M ONTHLY. SUBSCRI PTIONS $2. 50 A Y EAR. S, NGLE COPIES 25 CENTS. 
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[MA.  y 9, 1 896. 

TASTES VARY 
in bicycles the same as in other 
things. Some like the peculiar 
characteristics of one bicycle, 
some of another. No one make 
of bicycles can suit everybody, 
but .JI. .JI. .JI. .JI. .JI. .JI. .JI. .JI. .,. 
"The 

has gained a larger measure of 
popularity in proportion to the 
years it has been on the market 
than any other wheel in the 
world. It is of the .JI. .JI. .JI. .JI. 

HIGHEST 
STANDARD OF QUALITY 

in every detail and particular, 
is light, graceful and beautifully 
finished, and sold to all alike at $B5 ONE FAIR PRICE $B5 
INDIANA BICYCLE CO. 

INDIANAPOLIS, IND. 
Eastern Wholesale Branch, 339 B'way,N.Y. 

At a 
Catalogue free by mail 

P · BICyCi68, W :J.tclles GUllS, Buggies H�'tDe88, Sl'Iwmg :\lachineEi Orgws. Pianos Sltfel\,Tooh rl P O  Scal es of all v:trieties and 1000 other artICles lJ U  Lists free. CHlCAGO SCALE C o . ,  ChlC!lgO . 1 1 1 .  

The $5 .00 
POCKET KODAK 

EASTMAN KODAK co., 
Smnp!e Photo ami booklet 

I;))' /-'1.10 2·[t!nt stamps. R OC H E ST E R, N.  Y. 

If Inventors and Manufacturers 
Having DeW articles of merit to p]ace on the market :In ���:i��
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The Elastic Tip Co., 46 Market St., San FranCiSCO, Cal. 

J ESSO pts ST E E LTHB\�\RY 
F O R  T O O L S .  S AW S  E TC. 

WIf! J E S SOP & SONS L: �  91 JOHN ST. NEW YORK 

The N ame " H U NTER " • • •  ., 
beyer was put on anything that wasn't first-class. i 

That name bas stood for simple, plain; unvar­
nisbed integrity, and hence it is put On the • . .  

• •  H U N T E R  CYC LES iT BenrL jor Catalogue. 

H U NT E R  A R M S  CO. , f' U LTON , N .  � 

PRINTING INKS 
The SCIF.NTIFIC A"EltICAN is printed with (JHAS. 

ENEU JOHNSON & CO.'8 INK, Tenth and Lombard 
Sts., PhiladelphIa, and 47 Rose St., oPP. Duane. New Yor], 
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