
InsIde Pn/le. encl. Insertion - - _ .,.� cent .. a line. 
linch: Pn�e. euch ill�e1"tlnll - .. ..  51 ... n n line. 

(About elj(bt words to a line.> 
Engravings 1n<1!!' head advertisements at the same rate 

per lifIR, b1/mea81trement. as the letter.7m8' . .Adver· 
tisements must be received at puOlicatl.on Q{fice as early 
as T nursaay mfYl'ninq to apvear in next issue. 

ALL 1::1' CASTINGS FROM SPECIAL RNS 
�DEVLIN" CO FINET'NNIN"JAf,A" PA�TE,-", 

� -E-ABL AND flNl GRAY IRON ALSO STEEl 

A� "'I: FINISHING ''IINING :-f---r TtioM LEHIGH AVE &AMERICM,ST PHllA' • � ANQ " 

NORDENSKJOLD'S GREENLAND EX-
pedItion of 1883.-An Intereotlng resume of tbe results 
�m��e� bJr!:�f.:'n:���r��1'!..���¥fo�I�{��:�to�:; 
traverse.d, and of the anImalS, J,<lants, and mineraffi that were found etc. Illustrate!! with lL sketcb map of the journey. COntained 1n St'JE:,,\ 1'IFIC AMlj:RIC .. \N SlTP_ 
:f'LI<MENT. No. 4�:l. Price 'i0 cents. '1'0 be bad tb .. t Is 
office and from all newsdealers. 

FRET SAW OR BRACKET WOODS, 
IN CHOICE AND RARE VARIETY, 

:E"'L.A.l.V:JD:J:> EI.:JD.A.:J:>Y FOEI. U.:JD. 
ALSO L ATEST BOOKS OF DESIGNS. 

REO. W. READ & CO., 
Manufacturers Mabogany and otber Cabinet WOOds. 

1�6 to �OO )."WI� ST., N. Y. 

This Is the only steam boiler ever 
devised In strict compliance wltb 
tbe demand. of r atural laws. It 
gives complete Immunity against 
;r�C::;�Bn:h 1::U���ti�'J a�:fa&� 
posit on the bottom plates, alfords safety with blgb pressure, and 
secure" great economy. The In ventloal. ar.yllcable to evelif,stY le 
8fi�tl��e��all��r �xie�Uy,af� 
new or old boilers. Licenses grant
ed on liberal terms to manufacfor des�rll'tlon. 

N ()Nj�f�!,JlfA;EB�����';.I:,';. (!y. --���-

HOUSE DRAIN AGE AND REFUSE.
th�at[r�.!t�:nl

e
��

u
l��K, �::'.ic���lr�m���.:.-;.g� on tbe .removal ofexerete from houses. A valuable 

paper. Contained In SCIENTIFIC AMF.I<I('AN SUPPLEMENT, N/):4-�l.·Ptlce 10 cents. To be had at this office and fromsll newsdealers. The same number contains a 
m�,:�r.J'!�t ?;;re�h:u:�:�t;;;�tlon of prj.vy :vaults. 

1tltutifit �mtritJtt. 
READER' NOW IS YOUR 
____ ' _ 

• 'OPPORTUNITY r 
� THE BEST YODEVER BAD ! � 
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. 
100 4Jolmnns and 100 Engravkigs in eaeh issue. �� 44th YEAR, $1.50 A Year, 

THE RECOGNIZED LEADING PERIODICAL OF ITS 
KIND IN THE WORLD. 

lJ n paralleled Offer. 0*"' ftUPERIODIUALFOR$1.50. � 
,100,000 Cyclopmdias Given Away. ((T Every subscriber to the American Alrl'ieuhuriat, � 

� OLJ). OR NEW, Engllsb or German, wbose subscr\p. � 
tion for 1!!851s immediatelY forwarded us, togetber wltb 

. ..1' the price, '1.50 per year, and 15 cents extra for postage on ' 
Cyclopredla-maklng '1.65 In all-will receive tbe American 

Agriculturist tor all of 1885, and be presented wltb the 
American Alrl'iculturi8t Family Cyclollredia, (just q_ out) • .,.00 Pal{es and OVer 1.000 Enlrrllvinlra. � Strongly bound 10 clotb, black and gold. " ! Vol. 8th, Tentb Census, just Issued, saylt "The American 

. '1 . . �::=�f�;l� s�����al\kt"'h'i.bYat��n��
t
�'h�' ��f

a
�:'i.ri'J untiring elI'orts of Ita proprietors to Increase and ex�pnd its circulation, wblcb at one time reacbed a point undoubtedly bigher tban was ever before attained by a journal of Its class. Its conteets are duplicat ed every montb for a Ger· • man edition, wbich also circulates w idely." ProbablY no � 

�!�r::,W:�� t�'b�������c�'fie':;t�;fri':iO�i��� ����
f
a
l
j
t
gu';��! 

. 
. publ18bed by private indivIduals. , 

Send tbree two-cent stamps, or six cellts, for maillng yoU. 
post· paid, a specimen copy of tbe A"",rtcan AgrlcUltumt. 
an elegant fortY'page Premium List, with 200 111ustrations, 
and specimen pages of tbe Family Cyclopredia. Oanvas ..... 
Wanted Ever1fllJllere. 

Address ORAl BE JUDD CO., DAVID W. JUDD, Pres't. 
"31 BrollAlway, New York VUy. 

SIMPLE MECHANICS. 
How t 0 Make and Mend; 

. 
easy forms a fld plam diM:U0n8 tor dofIngneaTl1I 

2.000 COMMON THINCS. 
A ctlve business men wanted til show samples and take orders. Write lor description to FO Rn,.., H OW A Rn 

I 
"" HULIU.It'I', �7 ['al'kPlafle, New York. WHAT SHALL BE DONE WITH THE 

I ELECTROLYTIC ESTIMA'I'IONS AND 
RECENT PROGRESS IN AGRICUL. �e.,":{sat�on�heB�ut��;,· S!�I'i.� t;artli�d

eftc:r7,ml� 

Sewage ?-A pH.per by A. N. Bell, read before tbe Maryland Sanitary Vonventlon. Nov. 28,18!re ,giving a description of the various systems of ""wage disposal now In 
use. Contalnp

.
d In SOIENTIFIC AMERICAN �UPPr.E

MEN'I" No. 4:la. I 'rice 10cents. To be bad at tbls office and from all newsdealllrs. 

[N OVEMBRR 22J J 884. 

OELEBRATED 
PERIN BAND SAW BLADES, 
WarranteihulJPrlor 10 all otber8 in qnallty. finbh. 
uuilorluiU' of It"lJlle.·. and .ltt'ut-t°,. I dnl�ab,I"y. One i"e.-in :-OU,,' outwears I hIoee ordinary saws. 

GOLD MINES OF SIHERIA. -INTEREST-
Ing account, by M. Martin. of an expeditiOn to !'Iberla for tile exploration of tbe aurlferol1s deposits of that 
little known region. Wltb two 11 ustratlnns. Con
tained in S(,'ENTIFIC AMEIII(,A" �UPP"EM"NT. No. 3�6. J 'rice 10 cents. To be had at this office and from all newsdealers. 

NEW BOOKS • 

Dynamo Electric Machinery 
A Manual for Stndents of ElectTot�chDlcs. 

By SILVANUS P. TlIOMPSON, B.A., D.Sc. 
(OS paglls, Svo, c'oth, 111ustrated by 230 engravings. 

Price $5.00. 
List of Contents and CatalOl>:ue of Electrical BookS 

sent on application. 
E, & F. N, SPON, 35 MURRAY ST .. NEW YORK. 

HOW TO COLOR LANTERN TRANSPA
�:�8��8-f�i��:bJ�.,":.fri�PJn Toi'Jfi�¥���� ��

n
M.':.���: 

rencles. and for pamtlng tbem. Contained fn SCIF.NTIFIC 
AMF;RICAX �uprLIr;MI';NT, No. 4�3. Price 10 cents. To be had at tbls office and from all newsdealers. �'be 
same number contains an illustrated paper on lm
provements ln Pboto-block Prlntlng.-Anotber valuuble paper on tbe Preparation on Lantern i'l'lIJlsparencle8 I. 
contained In SUPPEMENT, No. 4�4. 

. .. r '- - - r----·-��-� 

Wiley & Rus8ell IUfl{. Uo .. Gl'eenfield, iUn ... 

BARNES' 
P at e n t  Foo t  and  
Steam Power Macbl
nery. Complete out
IIts for Actual W ork
s b o p  B u s i n e s s .  

tural Science -'-A paper by H .  P. Armsby, givlnl{ an ac- meth�d r. capable of extensive employment for the 
count of some of the more recent discoveries that have quantItative estImation nnd separatjon of chemical 
been made concernlng.the cllemlstryof plantsand plant bodies. Contained in.SCIEXTIFIO ,AMERICAN SUPPLE' 
/lrowth. Assimilation elements for the Ilrowth of MENT. No. 3�6. .PTlce 10 cents. To be had at this f, ants. Silica In plants. Sources of plant food. Con- office aud from all newsdealers. F S I L H dl F t Latbe. for Wood or or a e or ease, an e ac ory, Metal ClrcularSawB , 
a"i'l{.d P�IC:����g-.ICTfteE:��A.� ii.W��'����'fr�':;' FARLEY'SREFERE1'i()E-DIRE()TORY OF TIlE 
all newsdealers. 

MACHINISTS 
IKON, STEEL, AND METAL WORKING TRADES 

OF THE UNITED STATES. 

A. C. FAR LEY &. CO., P ubllahera,Phlladelphla. 

FINISHED PULLEYS 
AT 4 CTS. PER POUND, 

TO CL OSE OU T STOCK ON H A ND. 
SEND FOR PRINTED'LIST OF DIMENSIONS. 

SWEEP8TAKESl.. WITH THE ELLIS! THE JOHN T. NOtE MFG. (JO., BUffALO, N. Y. 
Patent Journal Box. Tile best Planer and Matcberever ' ___ . _______________ -'_-,.-_ 

�t l�r.:'in�2!fnl�w'iJ�e'N�:th��'k�'::��nlWdk PAPERS UPON INDUSTRIAL OHEM· iS6O. Ijleading, Arbor, and a.end, extra, $20. l'ash, Door. Istry.-By Dr. Albert R. Leeds. Soap AnalllriB.-What it and Blind �lachlnery ,.' spemalty: Correspondenre so- Is necessary to determine In tbe analysis 01 soaP. For-Uctted. Rowley & Hermance. WHlIamspot. Pa. mer metbods of analysis. A new scheme groposed ' .  :g\�g ::g:��tt�u����i;�:c�tr� �� �y! t�e:'}!!!. 

PAT E N T S I consecutive operations. Contained In SCIENTIFIC 
. . . . '�eM?:l:t\'hI����I���1�o:.�li��Sdm�;iOcents. To 

• 
MEl!SRS. MUNN & CO .. in connection with the pub· 

Iication of the &1IENTn'lc AMy-mcAN, continue to ex· i 
amille Improvements, and to act as SoliCitors of Palents . 
tor Inventors. I In this line ot bU8ine� they have bad thirty-ftght. 
years' ereperience, and now have .mequaled facilities 10r 
the preparation of Patent Drawings, l'peciftcations. and 
che' prosecution of Applications tor .Patents in tile 
Gnited States, Canada. and Foreign Countries. Messrs. � New Catalogue ofV�luable Papers Mllun & ('0. also attend to 'the preparation o� CaveatB, contained in ScnlNTIl'IO AMERIOAN SUPPLEMENT, sent Copyril(hts 10r Books. Labels, Reissues, AsSignments, truolc/ulr/Jeto any address. 
and Reports on Infringements of Patents. AJI bnsiness I . , .. M UNN '" CO .. 361 Broadway, N. Y. 
intrusted to them is done witb special care and prompt· THE ELECTRICLIGH'r IN THEATERS. ness, on very reasonable termS. , -Descrlptlon 'of tbe arranff,ement adopted for lIghtln5 A pamphlet sent free ot Charge, on application, con· i&eblt�fI';:of

c
��'i';.'�ay�;M!�rC��c:�;h �'i'i

e
ri;:��

n
�f mining full inf ormatiou aboDt Patents and how to pro. apparatus and one en�vlng sbowlng section of the 

cure them; directions concerning IAibels. Copyrights, ��tg�;�L�I1E����O. �l�f.n���������l�o�h� 
Desiglls.·Patents, Appeals. Reissues, II!fringements, As· at this office and from all newsdealers. 
lignments, Rejected Cases, Hints on the Sale of l'a-

I 1 .... P��· .............. ji.jIIi.j;i. ��� ��� send.' 1m a' charlj6. a Synopsis 01 Foreign r:,":al ._.ta 
.
• ii .�I.:tI�·I:t ... ...j 

Patent LaWS
i 
showing the cost and method of securing � IJ 1..,.11 .... ..1! '.l: 'J � 1 patents in al the prillcipal countries of the w(lrld. ."IIIIIlI".I.j"'� •• �III!I! __ ��.�"'''�� lII11NN & (JO.,� SolleUon of p",euu, Mto_ 'TelesoopeB, FIeld and Qpera Gl_. Maglo 

861 Broadway. ��ew York. RiLan�Dra�IIIllW����= BRANCH OFJ'lCIt.--<Jorner of F and'llh 6treets. eieDcUl"I_ra .. ea18. 1�.-(JalGl�ft .. Nv WaahiDgkJD. D. C. aENTICE&SO�116B'WIU ..... 

llOH. P. Engine and BOiler,1aere land oppOsite depot �crooISaws.t.Formers. 
2 artesIan wells, 2 lathes, dry bouse. etc.; town has :! I '  • • Mortlsers. Tenoner., 
railroads; good fac1lltleslor materlal; adapted for any etc., etc. Macbm�s on trial.! desired. Descript,ve Cata
klud woodworking, logue and Price L.st Free. \\ .F. "" .JOHN llAR� I>IS, LOUK BOX 6, CHARLESTOWN ,  W. VA. No. 1999 .uain lSI., 1C0cklol'd. III. 

SEBASTUN, lIlAT'" CO.'S. 
IMPROVED .eo 

SCfPW Cutling Lathe. 
to��S\!::t:eWo���� ':;�:.��� Drill Presses, Chucks. Drill!!. Dogs, and machinists' and ama
teurs' outfit.. Lathes on tria'. Catalogues mailed on appllcs.
cation. 

�"'�=;;jr";;o;;Cl' IS,} �,,t.,�'!Il�i, r,&t!� St." 

THE SEVERN TUNNEL, - DESCRIP
Y���:d t,!'n� �'i:t�s�

u
�:thg���rc��:tr��e��: bt[;i� 

tie. enc untered. Present progress of the work. Con
tained In 8<'I"'TIFIC AMJ!:\<ICAN SUPPLF.M ENT, No. 
3:l6. Price 10 cents. To be had at tbls oIDce, and from 
all newsdealers. 

III AAGRIFFING IRON CO 
STEAM HEATING ,Appd.r:a.tvs 

SOLf MANUFACTURERS' 
BUNDY gTEAM RADIATOR 750 COMMUNIPAW AVt:.. 

.. I JERSEY CITY, N.J 
See \lIus. article in !lCIENTIFIC AMEltICAN Sept. 13. 1884. 

ELECTROLYTIC FIGURES. - A DE-
SCription, with nine l11ustratlons, of tbe various curiOus 
crystalline ramifications obtained by ('ardanl through 
t:1'i.:�

c
r�OJAg��I�fg

l
U11��M,�ra����J���:�T,C*�: 4�6. PrIce 10 cents. 'Ib be bad at this office and lrom 

all newsdealers. 

rERFEC'j.' 
NEWSPAPER FILE 

The Koch Patent File, for preseoov!llJl newspapers, 
magazines. and pamj!blets. ha. been recently Improved 
and price redut'ed. �uhllcrlhers to the ScIE"'TIFIC AM. ERICA" and ScIF."TIFICAMF:R1CA" Sl'PPLEMF.XTcanbe 
supplied for the low price of 11.50 by mill!, or $1.25 at the 
omce of tb18 d"}per . . Heavy board sId",,; Inscription ����o Wt:::8�

C
;:��� tlr1��?cessary for 

AddreB8 ItUlDI & CO., 
.PabIIIi1Ien 1IcD::TDIC AloRJc;Ui, 

APPARATUS FOR ELECTRICAL MEAS-
urementB.-nlu�trat1onp, and dee-criptlon of the V�Ir1ouB inteJfesttn� apparatuB for meAsuring electricity that 
were shown at tbe Munich Exbibitlon.lncludlng Wlede-
::r�;�O������JZg��r�����t��bg�;,�ddiff:�en��Ja�8�T;�tg: 
meter: Von Beetz's solenoid j apparatus for demon-
��:���ge::::e�ri��\p����t;�;rZ;:�vgn m;��l�!� i c�:o� 
DQgraphj and Harlacher's apparatuB for studying deep 
�t�:3f�' 8li:,�ii�i��jf��:�:��

t
�;�i:���,,!�?§�. 4

C
�f: Price 10 cents. To be bad at this office and from all news· 

dllnlers. 

WESTON DYNAMO·ELECTRIC MACHINE 
rheunder8lgoed. sole agents for the above machine 

Lor 
ELECTROPLATING AND ELECTROTYPING, 

refer to all the prlnalpal Stove Manufacturers, Nickel 
and Silver Platers in tbe country. Over 1,500 now In use. 
Are also manufacturp.rs of pUJ'" Nickel A 110elP8, 
Nickpi !'Ia1ts. Poli8hlntr Compo8ition8 of all kinds, 
and every variety of supplies for Nickel, �Ilver, and 
Gold Plating; aleo, Bronze and Brass Solution.. CO'll
plete outfits for plating. Estimates and catalogues fur_ 
nipnprl l1nt)n RflTl]fCflUOD. 

HANS(JN VANWINKLE & CO 
SOLE AGENTS NE�V4RK. �'\' J 
New Y ol'k OWce, 9!.1 and 94 Liberty 1St. 

THE CORINTH CANAL.-A DESCRIP· 

�n?! i��e���rg� .. �f ('��rJi �r�1�
r
'6g�

i
�'i,"

r l
���

le
: 

sketcll�ftb"prol!'l'e88tbus f" .. accompnsbe8. Yature of the 18t omu.8 of t:orinth. Former undertakings. Route 
selected by Mr. Gerster. Mode 01 excavating. Appara
tus employed. Illustrated wltb 6 engravings. Contain. ed .in SCIF.XTIFIC AMERICA.N 8FPPLF.M:ENT, No. 4�3. 
Price 10 cents. To be had at tbls olltce and lrom all newsdealers. 
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