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Hack Prure - - - - - - - - - 81.00 a liue. 
IU8ide Paae - - - - - - - - 1IJ cent. a line. 
Engramngs ma1l head adv.rtl8ements at the same rate 

ver Une, b1l measurement, as the letter pre... Ad· 
vertlsement. must be received at pubUcatlon ojftce as 
earlv as Fr.dall mormng 0 appear In nezt losue. 

Lawrence Sci entific School, 
HARVARD UNIVERSITY. 

ROCK-DRILLING MACHINES 
AND 

AIR COMPRESSORS, 
Manufactured � 

B LEIGH ROCK DRILL CO., 
Send for Pamp et. Fltchbul"lr, M1l88. 

VELOCIPEDE CARRIAGES, OF LIGHT CUN-
al.o OyS};;:,�t:�:aaf::� �¥:;:'s1�t!t°r:�M.rN��'ttr��' 
RICAN t!Ut't'L�MENT No.�. ·ro De nad at this 01llce 
"nn of all new. agents. Price 10 cents. 

til 
�t4 
.q� 
�� 
� ��������W&�� 
The Standard-Best Stock-Finest Finish-

MANUFACTURED ONLY BY 
D. ARTHUR BROWN & CO. F't.hervtlle. N.H. 

HANDASYDE'S (10MPOSITION and Shaped Diamond Carbon Point., Indl.llen.able for lJ Trueing Emery Wbeel., Grlnd.tone. Hardened Steel 
For the Removal �nd Prevention of and Paper Calender Roller., Drilling, 'Planlng, Moulding 

Incrustation in steam Boilers. 
andsawlng .tone. J. DICKINSON, 64 Na •• au St., N.Y. 

U.ed b ytbe principal Railroads. Coal Mine., and Gene
ral Manufacturer. in Great Hrltaln and Ireland Satis
faction guaranteed. The be.t and cbeape.t In tbe mar· 
keto Send for circulars and testimonial •. 

G. C24C:"�:'l��¥.''Nt-:'tN,;,.k. 

THREE THINGS IN ONE 
-:0:

VENTILATION of a Fire Place; 
RADIATION of a Stove; 

CIRCULATION of a Furnace. 

Pure Air and an Even Tempe
rature throuahout a Room. 

llTHR CBNTBNNIAL," Annex Ma.ln 
Building. 

THE OPEN STOVE VENTILA
TING COMPANY, 107 Fulton St., 
New York. 

Bollinger's Patent 
Turbine 

WATER WHEELS 
AND 

Mill Machinery. 
ITFor Circular., address 

YORK MANUF'G CO., 
York.Pa. 

[ESTABLISHED l�.J 

Mnnn & CO,'s Patent Otlices, 
Tlte OIde8t Alrenc)" tor Sollcltlnlr l'atentll In tlte 

United Sta_ 
THIRTY YE.ARS' EXPERlEN(JA. 

MORE PATENTS have been Becurad through thl.l 
agency, at home and abroad, than throulb any other In 
the world. 

They employ iii their a •• I.tant. a corps of the most ex
perienced men as exa.mlners, BpecUlcatlon wrlten, and 
draftsmen that can be found, many of whom have been 
Belected from tbe ranks of tbe Patent 01llce. 

SIXTY THOUSAND Inventors have av_lIed them
selve. of Munn & Co." .ervlces In eumlnlnlr tbelr in
ventions and procuring their patents. 

MUNN & CO., In connection with the publication of 
the SCIENTIFIC AMERICAN, continue to eum1ne in
ventiOns, confer with Inventors, prepare drawings, ape
cldcatlons, and a88lgnments, attend to lllln&' applications 

In the Patent 01llce, paying the government fee., ud 
watch.each case .tep by step while pending before the ex
aminer. Tbls I. done tbrougb their branch 01llce, corner 
F and 7th streets, Wa.hln!i"ton. They also prepare and 
die caveats, procure design patents, trademarks, and r� 
Issues, attend to relected cases (prepared by the Inventor 
or other attorneys), procure copyrights, attelld to inter
ferences, give written opinIons on matte .... of Infringe
ment, furnl.h copies of patents, and, In fact, attend to 
every brancb of patent bu.lne88 buth In this and In for
eign countrle •• 

A special notice Is made In the SCIENTIFIC AMERI
CAN of all Inventions patented through this agency, with 
the name and re.ldence of the patentee. Patents are of
ten .old, In part or whole, to persons attracted to the in
vention by .uch notice. 

Patents obtained In Canada,England, France,Belglum, 
Germany, Russia, Prussia, Spain, Portugal, the Brltl.h 
Colonies, and all other countries where patents are 
granted, at price. greatly reduced from former rat'lt. 
Bend for pampblet pertaining .peclally to forelgnpatents, 
which state. tbe cost,tlme granted,and the requirement. 
or each country. 

Copie8 ot Patent •• 
Pe .... on. de.lrlng any patent I •• ued from l836 to Novem

ber 26, 1857, can be .upplled with 01llclal cople. at rea
sonable co.t, the price depending upon the extent of 
drawing. and length of specldcatlons. 

Any patent I •• ued .Ince November 2'7.1887. at whlcll 
time the Patent Otllce commenced printing the drawing. 
and .pecldcatlons, may be had by remitting to this of
lice ,I. 

A copy of tbe claims of any patent ilaued moe 1888 wtll 
be furnl.bed for ,lo 

Wben ordering copies, plea.e to remit for the 88me as 
above, and .<ate name of patentee, title of Invention, 
and date of patent. 

A pampblet containing tbe laws and full dlrectlons for 
obtaining United States patents sent free. A hand
somely bound Reference Book, gilt edges, contains 140 
pages and many engrav1nge and tables Important to eve,., 
patentee and mechanic, and Is a u.eful handbook of ret
erence for everybodr Price 25 cents, mailed free, 

Addre •• 
1IUNN " CO" 

Publishers SCIENTIFIC AMERICAN, 
31 Park Ro ..... N. Y. 

BllAlIIOJI onra.-col'll6r 11' aud "tlt �treeta. ""ull
lI&ton, D. C 

Working Models 
:-����rrlmental �.

a��I�'k�1
6�h'!fe�dsl:,:a�� � 

COMPRESSED AIR MOTIVE POWER.-For 
lor sg���¥Wl8flUE�%t.&e�t��i��E�e;���:�t� 
l'l�, ?'L����hnJ��s 

5 
n�':7n

VI::f: ;: s\�'h����8'���eg 
WorkB, with dimension •• etc. 

Atobe8tos Roolinlr, wltb the Improved WhIte A8_to� 

l'!t�o: �::t"ff�:il����.:':g.�N:�)�: �o,:!}��lmates. 
A8be8t08 Cemen� for repalrln!! Leak. on Roofs. 
AtohestOIl Ro(>f Paint, for Tin Roofs, IroRwork, &c. 
Atobe8t08 Patnta-all color.-for structural PfPoses. 

t:t::�::: :::�I�C
a-:'':itld':iI�': ����r'i�r 

s: 
&c. 

Atobest08 Steam Pa�inlr' datand round, atf size •• 
Sheatlliug Felt., Ve .. min-l'roof Liniua, &co 

These articles are ready for uBe, and can be easily ap.
plied bY !!!1 one. Send for Pampnlets, Price Li Sts, &c. 

H, w. JOHNS 87 Maiden Lane NV, 
Patentee andManuiacturer. IUtabl1she'd 1858. ' 

Lathes, Planers, ShaDers Drills, 
Gear&; Bolt Cntter •• &c. E. GO'irLD,lIewark, N.J. 

THE 

Bi[elow En[ine, 
T b e  Cbeape.t and Be.t Portable 

Engine olrered to tho Public. 
Prl��, 4 Hf'\�e Po!er . . . • . • . . .  � 

6 ••. . . ••.. 400 
" 7  U .. • • • • • • • • •  4.75 u � _  • • • •••• 5tb. ::t�: :::.::::: � 

Price. �1�t���n:�rl:��lne. : 

4 Ho .... e Power . . . . . . . . . . . . . • . .  $150 
6 .1 " ... : ... .... .... 175, 

IH��!' H'?�e po
.,!,er::::::::: � 

Send for Illu.trated Clrcula, 
and Price LI. t. 
H. B. BIGEI.OW &; CO. 

New Haven, Conn, 

Extra length. and quality, from 8-16tb tblck up, planed 
and unplaned. Also, full stock of HARD-WOOD LUM
BER and VENEERS, MAHOGANY, SATINWOOD 
ROSEWOOD, WALNUT, &c. 

Inc/o8e Stamp for Cata/ogm and Prlce-L18t. 

Geo_ W_ Read & Coo, 
1.86 to �oo LewiJI 8t.,ft.IJth &; 6th 8t8.,EoR.,N. Y 

INVALIDITY OF STATE LAWS 
CONCERNING THE SALE OF PATENTS. 

All law. of State l egislatures tbat In any manner Inter
fere wltb. tbe free .ale of Patent rlgbt., .ucb a. the re
quiring of tbe agent or patentee to tile COllie. of patent, 
take licenses, procure certificates, comply with forms, or which relea.se the payee of oralnary note8 of hana 
given for ll,atentB, bave been declared uncon.tltutlonal 

r�3ge
V
s�I�Ie:.rIr.�b�r �g�r:'�t��at,:'Acfa���;:ho ��e��: 

to Interfere with patentee. or their agent. In tbe free 
sale of patent., make tbem.elve. liable In damage. and 
other punllbment. Tbe decision. of the rnlted State� 

f8X�s gU��fI�W4,
ar*���.

lnDg�:rl.,r:"\�.
A�:� 

had at tb18 01llce and of all new. dealer •. 
PERFEaI' 

NEWSPAPER FILE. 
-:0:-

IIUNN & CO" 
»DlIllahers ScmNTnrro AMERIOAN. 

WHIM IT nnl 
--:0:--

A.s a rule, It pay. be.t to advertl.e wnat one has to sell 
or wi. he. to purcha.e, In paper. having the large.t cll'
culatlon among tbe cl .... of per. on. likely to be Intere.ted 
In tbe article. Partie. bavlng Manufacturing E.tabll.h
menta to .ell or lea.e, or who wl.h E.tlmate. made for 
Con.tructlng Bridge., Dam., Iron Building., Furnaces, 
Heating Apparatu., Steam Engine., BOilers, Wood and 
Iron Working Macblnery, Agricultural Implements, or 
Contract. for Engineering Work. of all kind., will dnd 
tbat It pay. to advertl.e In the SCIENTIFIC AMERI
CAN. 

Tbe value of tbe SCIENTIFIC AMERICAN a. an ad
vertising medium cannot be over-e.tlmated. It goes 
Into all tbe macblne and work.bOp. ln tbe country, and 
I. taken at the principal libraries and reading rooms In 
the United State. and Europe. 

The Tanite Co., 
STROUDSBURC, PA. 

EMERY WHEELS& GRINDERS 
GEO. PLACE, Gen'!. Agent for N. Y. city and State. 

Machinists' Tools. 

M. SELIG JUNIOR &: CO. 
Importer. of American Mact.lnery, Tool., Agrlcultura 
Implements, Whole88le and Export Hardware and Ma-
chfuef;�N:t'i8'�:ni"NG�, ��. BERLIN, Gmu.NY. 

PORTLAND CEMENT 
ROMAN & KEENE'S ,  [i'or Walks, CI.terns. Founda-

A�e
RI�C;:��:;�E�:::I;a�� a ��:!!e�C:���!!!� tlonJe�1N���:i!a

f�r���
d
c�r� .. ri��m�� .... .;:r6:��:f.j.

etc. 

tban all otber paper. of tbelr kind In tbe world com- S. L. MI"IOllANT & Co., 76 Soutb St. New York. 

blned; and at no period .Ince the commencement of the PREPARATORY SCIENTIFIC SCHOOL, 
publl�atlon of tbe.e pape .... has tbe weekly circulation Warren Academy, Woburn, Ma... For circular., ad-
been a. large a. at tbe pre.ent time. dre.. L. S. BURBANK, PRINCIPAL. 

Tbe actual I •• ue of the SCIENTIFIC AMERICAN I. 
41,IJOO per week, and of tbe SCIENTIFIC AMERI
CAN SUPPLEMENT, 1IJ,OOO, maKing the combined 
circulation, 6�,IJOO every week. 

If anytblng I. wanted In tbe mecbamcaillne, advertise 
for It In tbe SCIENTIFIC AMERICAN. 

If one has a patent or macblnery to .ell, ad vertlse In 
the SCIENTIFIC AMERICAN. 

Hany one I. exblbltlng at tbe Centennial, It will pay 
tbem to advertl.e where tbey may be found. 

For rate., .ee tbe dr.t column of the la.t page of this 
paper. --:0:---

The Supplement. 
�ext to tbe SCIENTIFIC AMERICAN, tbe SCIEN

TIFIC AMERICAN SUPPLEMENT bas the large.t cir
culation of any paper of It. cia •• publl.bed. The SUP
PLEMEN T !. a dl.tlnct publication from the SCIEN
TIFIC AMERICAN, and has a large circulation otber 
tban among tbe .ub.crlber. of the regular edition. 
Term. for advertl.lng are very low, a. follow.: 
&uJk P(IJJe, tinWl cover • . . .  35c. a line t EACH 
11Ilfi<Upaqe ................ 25c. a line f INSERTION. 

DI.count for large .pace, and to quarterly advertise ,s. 
A.ddress the publl.her., 

Munn & CO., 
aT Park Row. New York. 

Stone Ohanneling 
Machine, 

WARDWELL PATEN.T, 

FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES, 

8TEAlil STONE CUTTER CO., RUTLAND, VT. 
BOLE PROPRImORB AND MANUFA(7l'Ul<BR8. 

�.!":= ::.'it.iff:c�!:�aI'l�/r�ia Exhi.,ition, 

NOlf·COllBlISTIBLE STEAlI BOILER 11: PIPE 

COVEBDTG 

SCHLENKER'S 
Stationary-Die and Revolving-Die 

Bolt Cutters. 
THE BEST AND CHEAPEST MA;DE. 

HOWARD IRON WORKS, 
Buffalo, N. Y. 

or- Send for Catalogue . ..Ml 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. 

JOS. G. ROGERS. & CO., Madison, Ind. 
17" Send for book on Boller Incrustation. 

Portland and Keene's Cement 
From the best London Manufacturer.. For ""Ie by 

JAMES aRAND, 85 Beekman St., New York. 
A Praatlcal Treatise on Cement furnl.hed for 2!1 cents. 

PUNCHING Forthe Beat and Chea� 
AlIl> e8t Koke.s,THE STILES 

DROP PRESSES 
& PARKER PRESS CO •• 

• MIDDLETOWN, COliN. 

b Niagara 
-_ SteamPumpWorks 

EST ABLIBIUm 1B26. 
CHARLES B, HARDICK, 

No. �3 Adam. Street. 
BROOK!. YN. N. Y. 

BOGARDUS' PATENT UNIVERSAL ECCEN
TRIC MILLS-For vlndlng Bone., Ores, Sand Old 

Crucibles} Fire Clay, Guano., 011 CaKe, Feed, Corn, 
Corn ana Cob, Tobacco, Snutl, Sugar, Salta, Roota, 

����Ban�O�t�te���O::::ot 1,l:�re�d 
A�be�\�er :fS:: 

AI.o for Palnts , !,rlnters' Ink., Pa.te 'lliacKing, etc. 
JOH� W. THOMSON • •  uccessor to JAMES BOGAR
DUS corner of White and Elm Sts., New YorK 

DAMPER B'rIST AND LEVER 
REGULATORS Q GAGE COCKS. 

MURRILL &; KEIZER, 44 Holliday St., Bait· 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
t, B. FItillLII, V. Pra't. I, I, ALLEI, Pra't 

I, B, PIERCE, SII:'J, 
N O Y E' S 

�g����\Y2t�� 
MIll.tones, Portable Mills, Smut Mllcblne. Packer.,MlIl 
Picks, Water Wheel., Pullels' aud � Gearing, specially 
adapted to dour mlllsj. ��n30�.'ia��E,

"iiu1ralo. N. ¥. 

OI'TIm 

SCIENTIFIC AMERICAN, 
FOR 1S16, 

THE .OST POPULAR SCIENTIFIC PAPF.lI 

IN 'iHE WORLD. 

THIRTY-FIRST YEAR. 

VOLUKE XXXV,-NEW SERIES, 

The publlshers of the SCIENTIFIC AMERICAN 
beg to announce that on the tlrst day of J ul Y , 
1876, a new volume commenced, It will contlnu e 
to be the rom Of the publishers to render the COD
tents of the new volume more attractive and use
ful than any of Its predecessors, 

To the Mechanic and Mooufacturer. 
No peraon eng1lged. In anyof the mecbanlcal pur

suits should think of doing without the SeIEN
TII'IO AJORIOAN. Every·number contains from 
six to ten engravings of new machines and Inven
tions which cannot be found In !LIlY other pu bllcH
tlon, 

The SCIENTIFIC AMERICAN Is devoted to the 
Interests of Popular Science, the Mechanic Arts, 
Manufactures,Inventlons,AgrlCulture,Commerce 
and ·the Industrial pursuits generally; and It Is vol
uable and Instructive not only In the Workshop 
and Manufactory, but olso in the Household, the 
Library, and the Reading Room, Each volume 
conts.ins hundreds of Notes, Receipts, and Sugges
tions and Advice, by Practica.lWriters, for Work. 
Ing Men and Employers, In o.ll the various arts_ 
TERMS OF SUBSCRIPTION - POSTAGE 

PAID BY US. 
One copy Sclentlftc American, one year . . ,3 20 
One copy Scientiftc American, six months. 1,60' 
One copy Scientiftc A merican, three months 1.00 
One copy Scientiftc American and one copy 

Scientiftc American Supplement, both 
for one year, post-paid......... .. ...... 7,00 

The Sc1cntUlc American Supplement. 

A weekly paper, uniform in size with the SeIEN
TIJ'lC .AMERICAN, but a distinct publlcation. It 
oontains working drawings of engineering works, 
and elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
abroad, An illustrated cover protects the hand
somely printed sheets. Price, $5.00 per annum 
Single copies 10 cents_ 

Remit by postal order, draft, or express. 
Address all letters and make aU Post Office or

ders and drafts payable to 

MUNN& CO., 
31 PARK ROW. NEW YORK. 

IHE "Scientiftc American" is printed with 
CRAS. ENEU JOHNSON & CO'S INK. Tenth and 

ombard S,", ,Philadelphia, �nd 00 Gold St., New York 

© 1876 SCIENTIFIC AMERICAN, INC. 
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