
Refrigerators, C. H. Leonard . .............. . . . .. . . . .. 20,326 
Remedy for diseases of the stomach, etc., internal 

and external, W. B. Enas . ......... ..... . ..... . . .. 20,313 
Remedy for diseases of the throat, cbest, and 

lungs, M. H. Scureman . . .. . . . . . ... . . . . . . . . . . . . . . . . 2O,:-l21 
Remedy for nervous diseases, J. Robertson ........ 20,318 
Remedy for stomach, liver, kidney, and other 

troubles, S. W. Rogers . . . . ............. . ...... . . .. 20,292 
Sponlles, Anclote& Rock Island Sponge Company . 20,307 
Stockings, Lindekes, Warne r & Schurmeier . ... . . . . 20,.314 
Supporters, SiJlsbee Manufacturing Company . . . . . . 20,322 
'1'in and terne plates, Merchant & Co .......... 20,287, 20,288 
'1'in and terne plates, C. S. Mersick & Co . . .. ... . .. .. 20,289 
'l'in, teme, and black sheets, plates and tag�ers, 

and Canada sheets and plates, Step ben Thomp-
son & Company . . . . . .. . . . . . . . . . . . . . . . . • . . . . . . . .. . • •  20,293 

rl'ooth pow der, E. C. Boyden . . • • . .. . . . . . . . . . . • • • ••. . . .  20,282 
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Writing tablets and envelopes, W. H. Hasbrouck .. 20.298 

A printed copy of the speciflcation and drawing of 
any r l.tent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit t.o Muon & Co., 3b1 
Broadway, New York. 

Canadian patents may now be obtained by the in
ventors for any of the inventions named in the fore-
f���1r!�8Itc�[�J�t
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instructions address Munn & Co., 3tH Broadway, New 
York. Other foreign patents may also be obtained. 

��l)erfi$emenf$. 
Inside Page, each insertion - - 7a cents a line 
Back Page, each insertion - - - - $1.00 a line 

The above are charges per agate line-about eigbt words per line. ffhis notice shows the widtb of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate Hne, by measure
ment, as the letter press. Advertisements must be received at Publication Office a8 early as 1'hursday morning to appear in the following week's issue. 

USE ADAMANT WALL PLASTER 
It is Hard, Uenlle, and AdheMi -"e. Hoes not ChfCk () T  crac/i,. 

It 18 lIIlpervious to wind. water, and dIsease germs. It (lries in a few hours. It can be applied in kind of weather. It IS in genuse. LicClH'Ies grantee! for the rulxing.uslTIl!. and selling. 
Address ADAMANT MFG. CO. 

au!} E. (;ellese� �t" 
Syrncusc. N. ¥. 
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Screw Cut
tingAuto
matic Cross 
Feed, etc. 

Catalogue Free 
ofallou]" Ma.chinery. 

THE MODERN ICE YACHT. � BY 
Geo. W. Polk. A new and valuable paper. containing 
fun practfcal directions and speciflcations for the con
strllction of tbe fastest and tJest kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en
gravings drawn to scale, showing the form, position, 
and arrangeJIY:!ut of all the parts. Contained in SCIEN
TIFIC AM}<:Hli� t!.�. SUPPLEMENT. No. 6:.£4. Price 10 
cents. To be had at this office and of all newsdealers. 

"rlce complete, witb extra cutter 82.00. 
t'ing\e Cutters, without ha.ndle 60 cents each 

Cu tters supplied to lit any make of handle. If you do 
not WiDh to buy complete too], send 6Oc. with name of 
the make of bandle you bave, and we will send cutter to 
lit. ���kafU'Rj}tiT'o&S�O�'b��tYe�t:f.i:,�
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THE INDEPENDENT 
No.251 Broadway, New York. 

The Largest, 

The Ablest, 

The Best, 

Religious and Literary 

N"E"W"SPAPER 
IN THE WORLD. 

It is a Newspaper, Magazine and Review an in one. It 
is a religious, a literary, an educational, a story, an art, a 
scientiflc, an agricultural, a flnancial, an insurance, and 
a politica] paper combined. It bas from 32 to 48 quarto 
page::; and 21 departments. 

Its yearly subscription is $3.00. A month's uTrial 
Trip," 30 cents. Single copies 10 cents. 

THE INDEPENDENT, 
NEW YORK. 

$citutific �mtricau. 
' � '\R 

� 

����iiitPIGS ,,,,,, �'rr �,�,�,c,�, , , .rM ,r , "' ; 
are in tbe par]or" waS a" catchy" line wben you were small, and while not intended for (' 
literal acceptance, it may express the truth as far as tbe appeara.nce of the parlor is con- f 
cerned, unless a" Hartman" Wire Mat is at your outer door to arrest the dirt and mud. 

! 
that otherwiselwill be tracked into the house. HART,IIAN IUI<'H. CO •• worl, •• 
Rea,'er Falls, lla. Branches: 102 ()harnbers St., New York; 508 state :st., Chicago; ? 
51 ",,,(53 S. Forsyth St., Atlanta, Ga. Catalogue and testimonials mailed free. Our, 

� Mnt!il have brass tag attached stamped ... Hartman." \ 
I �"'--liJl'� , 
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PROPOSALS. 

HARPER'S 

OIL WELL SUPPLY CO. 
fl & 92 "'ATEK �TREET. 

Ph tsburgh. l'n .• 
.

. 

Manufacturers of everything needed for 
. .A.�'X':E1SZ.A.N �:JjJLLS 

for either Gas, Oil, Water, or Mineral , Tests, Boilers, En!lines, Pipe, 
Cordage, ])rillinl! Tools. etc. 
Illustrated ca�alogue, price 

lists and discount sheets - on req uest. 

The moat Suecc@erul Lubricator tor Looee Pulleys in ulllle. 

VAN DUZEN'S PATENT 
OSE PULLEY OILER 

Tec"mlnended by those who have the past four yeaTS. P:rices Every user of machin
our "Catalogue No. 56/, �,.� ... --�� ,. - this papcr. 

YAN DUZEN Ii TIFT. Cln�lnnatl, Ohio. 

I THE NEW MODEL" HALL." 
I PEHFECT r.l'YPE'VHITEH. 

BEST MA�IFOLDER. 
� Tams to Agents Libfral. 

IJORTAHLE, INEXPENSIVE. 
WRITES ALL LANGUAGES. 

Send for C'atalo(Jue (llld 
�lU'cim/'tls of lY()r/{ 

Address N. TYPEWRITER CO. 
lill W asbington St., Boston, Mass. 

PERIODICALS T� Scientific American 
HARPER'S MAGAZINE, One Year 

HARPER'S WEEKLY, One Year -

HARPER'S BAZAR, One Year -

HARPER'S YOUNG PEOPLE, One Year -

$4.00 
4.00 
4.00 
2.00 

�Po8tage free to all sttbscribers in the 
United States, Canada, and Mexico. 

PUBLICATIONS FOR 1891. 
Tbe prices of tbe different pub1ications in tbe United 

States, Canada, and Mexico are as follows: 
RATES BY MAIL. 

The ScientifiC American (week]y). one year $3.00 

Tbe Scientiflc American Supplement (weekly), one 
year, - - 5.00 

The Scientiflc American, Spanish Edition (month-
ly), one year, 3.00 

Tbe ScientifiC American Arcbitects and Builders 
Edition (monthly), one year, - - - 2.50 

COMBINED RATES. 

GUM ARABIC AND ITS MODERN 
substitutes. By Dr. S. Rldeal and W. E. You Ie. Notes 
�;'
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tained in SCIENTIFIC AMERICAN SUPPLEMENT, NO. 
�20 and S'l1. Price 10 cents eaCh. '1'0 be bad at th,s 
office and trom all newsdealers. 

JENKINS' UPRIGHT' CUSHIONED 
POWER HAMMER. 
Users of this hammer sustain us in 

saying tbat it ha� no equal in all good 
working qualities. Perfect cush'ion and 
a pn�fect blow, with pn1ect control. For 
��;�g�l��

s
st; �h�a�I�Ji;';'� A�3:SA. 

Undeveloped Wealth. 
The edge of an mvention crops out of 

the mind of a thinking man who lacks 
the mechanical means of following it up. 
He needs a shop to go to or write to. We 
have a primer to send. 

THE JONES BROTHERS EI�ECTRIC Co. CIN'T 1,00 

T HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA •• Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 

ICE�BOATS - THEIR CONSTRUCTION 
and management. With working drawings� detai�, and 
directions in fu]I. Four engravings. sbowmg mode ot 
construction. Views of the two fastest ice-sailmg boats 
used on the Hudson river in winter. By H. A. Horsfall. 
M.E. Contained in SCIENTIFIC AMEHICAN SOPPLE_ 
:ME NT, 1. 'I'he same number also contains the rules and 
regulat.ions for the formation of ice-boat clubs. the ssi).. 
ing and management of ice-boatS. Price 10 cents. 

LITTLE HERCULES DRILL CHUCK 
eccentric rotating, self-gripping jaws, 

wb i ch 
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thc more powerful the ]ever
age. All working parts of best 
steel, hardened. fJ.' he most 
powerful. accurate, and dura
ble chuck in the market. 
Oneida Mfg. Chuck Co., 
Oneida. N. Y •• U.�. A. 

2nd � MACHINERY J� 
Th e Scientiflc American and Supplement - $7.00 N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N. Y. 

The volumes of the WEEKLY and BA� 
ZAR begin with the first numbers for 
January, the volumes of the YOUNG 
PEOPLE with the first number for No· 
vember, and the volumes of the MAGA� 
ZINE with the numbers for June and 
December of each year. 

Booksellers and Postmasters usually 
receive Su bscri ptions. Su bscriptions sent 
direct to the publishers should be accom· 
panied by Post Office Money Order or 
Draft. When no time is specified, sub
scriptions will begin with the current 
Number. 

Tbe MAGAZINE is an overflowin� store of good litera
ture and exquisite art-a delightful product)on deserv
ing all the fame and an the material success whicb bave 
been won by it. Tbe WEEKLY is a rarely iBustrated 
chronicle of the year's events. There is no end of p]eas
ure and proflt in its pages. • . . fJ.'he BAZAR i� a repo
sitory of fashion, and a gallery of some of tbe flnest 
engravings of the time. . • . Tbe YOONG PEOPLE is 
at reasul'e-bouse, fascinating to every boy and girl as 
well as to plenty of persons older. A remarkable and 
valuable, an instructive and delightful line of publica
tions, tndeed.-N. Y. Sum. 

Address 

HARPER & BROTHERS, 
NEW YORK. 

SPECIAL NOTICE! 
Two handsome pboto-engraved display sheets 
entitled, 
"Recent Improvements in Air Compressors," 

U Recent Improvements i n  Rock DriHs," 
mailed free to any one who will cut out this 
advertisement and mail it to us with bis name 
and address. 

INGERSOLL-SERGEANT DRILL CO. 
No. 10 Park Place. New York, U.S.A. 

The Scientiflc American and Architects and Bui]d-
ers Edition, - - 5.00 

The Scientiflc American, Supplement, and Arcbi
tects and Builders Edition, 

ProportIonate Rat.es for Six Months. 1 

9.00 

'l'his includes postage. which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York 

"TilE SINTZ" 
GAS AND GASOLINE ENGINES 

Stationary and Marine. 
Makes its own supply of gas from 
gasoline, and at less eXp'ense than 
�lm�!�

e
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manufactured or natura] gas. Spe
cial] y adapted for sma]] boats and 
launches and electric I ight work. Cir
cu]ars free. � Mention thi-s paper. 
CLARK SINTZ, MFR., 

�pringfield, IIhio. -----------------J,[VE DRAUGHTSMEN 
SEND FORGATAlOGUEOFBEST DEVICES OUT 

c.--'<CCN B.E SAWYER ATHOL MASS • . 

ROPE BRIDGES AND THEIR MILI� 
tary Applications.-DeRcription of the Gisclard sy�tem 
of rope bridges for nrmy use. With 4 fl gures. Contained 
in SCIF.NTIFIC AMERICAN 8UPPLEMF,NT, No. 824. 
Price 10 cents. fJ.'o be had at th]s otlice and from all 
newsdealers. 

The Shimer Cutter Heads 
4li.OOO SOLD. 

TowOrk Car Siding, �'Iooring 
�ufJl(h�g£ SI,:g;a�� 
Blinds. Cope Heads to 
match. 
Sam') J. Sblmfllr & BOUI, 
Centre St., Milton, Pa. 

Useful Books! 
Manufacturers. Al!rlculturisLs. Chemists. Engineers. Me

chanics, Builders. men of leisure, and profeRsional 
men. of all classes. need good oooks in the line of 
their respective callings. Our post office department 
permits the transmission of books througb the mails 
�;ei�fb���
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ditJerent SUbjects, has recently been published for 
free circulation at the office of this paper. Subject,s 
claSSified with names of author. Persons deSiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN & CO •• 361 IIrondwny. 

Atkinson "Cycle" Gas Engine 
Usesless gas per H. P. than 

any other. 
t:lT ORY OF THE UNIVERSE�BY DR. n���r"t1',';,

k��:i���Ok;h:\f:;��revo1u-
William Hugg)'!s. D.C.J�.,. L.L.D. Pr.e�ident.ml addr.ess it'sr most t'cmunnical and before tbe British ASSOCIatIOn, Cardiff, ]891. A review ,' t t t f ' 
of the newer methods 

.

Of astronomical research which I easu:st 0 S or 0 any gas 
have led to tbe remarkable discoverlPs t.hat have been engme made. 
made .within the !ast tq.lrLy rears. With portrait of Dr. Henry Warden. Mo,nuf'r. . 
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R����ratsg�� 18UAllegheny Av., Phila., Pa. 
officeand from all newsdealers. 

CLA.Fl.�"S 

WATER WHEEL 
Gives tbe higbest efficiency 

of any wheel in the world. 
Simple and reliable. adapted 
to every variety of service, 
with beads of 20 1"e et and up
ward. W rite for circulars. 
Tht" j" .. ltoll '" utt"r "Theel Co. 
�;J2�5:IC��t;;i'::i�d���nllt��ti:!d 
West Streets. New York. 
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CHUCKS 
Catalogue No. 12, just issued, 
witb over 40 new iHustrations 

The Cushman C1:ucii
n
����

e.H��t{:;�, Conn. 

iii Ch Do it your.elf.Cir
", �: eap �ulal' press $8. Size 

Pre t- tor small newspa· 
per, $44. EveryIn In2"hin"eaSy,printed 

,rules. Send two stamps f.or Catalogue to 
factory. KEL�EY & CO .. Meriden, COUll. 

U. S. INFALLIBLE METAL POLISH, 
I n  Paste, IJif)uid or IJlowdered forln, 

is superior to any otber PoJish or material now or bere
tofore in  use. Its cost is less than that of any material 
�����:tu���P����m�f:! J��e,�

o
�a���:c�r�a by:e 

or 
GED. W. HOFl!'.MAN, 69 E. Wasb. St.� IndIanapOlis, Ind. 

Drill Presses, Chucks, Dril1s, Dogs, 
and Machinists' and Amateurs' 
OULflt.s. Lathes on trial. Cata ... 
logues mailed on application. 
165 to 161" Hic;hhmd Ave., 

�lDNEY. OHIO. 

AI R BRUSH g��I�g
;e"ct�r 

award by 14�nUlklin Institute as 
a legitimate Art '1'001. Invalu_ 
able to crayon and water color par .. 
trait artists and draught.smen. 8aves 
time, gives finest technical etfects. AIR BRUSH M�-G. CO., 67 Nassau St., Rockford, III. 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has thesIJ Great Advantages! 

The speed can be instantly changed from 0 to 1600 without stopping or shifting belts. Power applied 
can be graduated to drive, with equal sa.fety, the smal1est or largest drms within its range-a won· derful economy in time and great saving in drill 
breakal"e. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St., Roekford,lll, 

�' ..

. ATENTS! 
'i ." .. . ,,'. MESSRS. MUNN & CO. in connection with the publication of the SCIENTIFIC AM-ERICA�, continue to examine improvements, and to act as SOlicitors of Patents for Inventors. 

WOOL W ASHER�, In this line of business they ha ve had j01:tl!-fi1'p '/lear,' 
Capacityupto200tonsperhour. WARP DYEING ANn SIZING �ACHlN"�, I ����;::�gon
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h
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PATENT RUBBER COVEltED :,;QUEEZE I prosec'Jtion of Applications for Patents in the United Has produced more bal1ast, road ROL I��, ' States, Canada, and ��oreign Countries. Messrs. Munn metal, and broken more ore than POWER WRINGElt� FOR HO�IERY AND & Co. also at.tend to the preparation of Caveats, Copy-all other Breake s combined. YARN DYEJ NG, ri#l"hts for Books, Labels, Reissues, ASSignments. and Builders of Hi!<h Grade Mining DRYING AND VENTILATING FANS, Reports on Infringements.of Pate!'ts. All bUsiness in-MacbinS':�d for Catalogues. WOOL AND COTTON DRYERS, Etc. !;'"e���';?n �
o
e:��:��n�'b?,:'t,;;�:gs.

spec lRl care and prompt-
CATES IRON WORKS, Catalogues free. A pamphlet sent free of charge, on applicatioo con-

50C So. Clillton !o\t •• Chicago CEO. P. CLARK, taining full i nformation about .Patents and howtu pro-
215 Franklin St ... Boston, Mass. Windsor Locks Conn cur� tbemJ directIOns concermI?g Labels, qopyrights, 
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-: Patents, etc. 
We also send, .f�·ee. oj charge, a Synopsis of Forei,ll11 Patent l.Aws, showmg the cost and method of securing Patents in all the prinCipal countries of the world. 

llfUNN & CO., Solicitors of PatentM, 
Our new General Circular us. -A.!' sbowing �ecimens Illliiiiii 

f:r:l�gr
u�8�:t!:. now ready. Send stamp an partleu- I 

361 Broadway. New Yorl,. 
BRANCH OFFICES.-No. 622 and 62( F Street, Pa

clllc Building. aear 7th Street. Washington, D. C, 
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