
C' CREW PROPELLERS, THEIR SILU'TS AND 
. � FITTINGS. By Hamilton W. Pendred, M. E. An -------------------- able treatl.ej .bowl"/! tbe j.re.ent �ctlce, Its advan-

Back Pye - - - - - - - - - ,1.00 a line. ���:d�� 'lro���i I�HiihVX::t�MEIfrJlj
e
%�pii'� In.ide p ..... - - - - - - - - 3 cean 1\ line. MENT. To be bad at tbl. omce, andof all news altents. 

Enl/f'afJlngB m all llead adfJwtlBtmenU at tile Bame rale 
Oel' line, bll measurtmenl, aB 111. Ie".,. prus. Ad· 
".rttsB1MRU musl be r""",,,ed at publlcallon Qf/Ico as 
earlll as Jihdall mornang 10 ap pear In ne",' IBBue. 

Still Another Reduction. 

Waltham Watchos 
At IoW'er prIce. than ever beCore. 

OUR REDUCED PRICE-LIST NOW READY. 

We continue to send BIngle Watches bll ExprtIIB to 
anll place, no matter how remote, with bUI to coUect on 
delivery, with privlkge to the. purcha8er to open the 
padooge and examine the. Watch before paying, and 
with no obUgatton to take it unle88 it i8 perfectlll satfs
fartary. 

Write for the Prlce-Ll.t, wblcb I • •  ent free to all. 
IF' Mention In lIour Ie".,. or Poslal Card Illat adver· 

llse_n'" wa .. een In Scltnl{ftc America... Addre •• 

BOWARD '" 00., 
No. 222 Fifth Avenue, New York. 

I RON BRIDGE BUILDING-A complete de
SCription, wltb dlmen.lon., workIng draWings, and 

�e:lectlve. of Girard A venue Bridge, Pb!1adelpbla, Pa. 
ce�ts. fo't:���\��� °l� ���'I, 

T
i,n a'i.'?4"�lnt�iE�iffI� 

AMERIoAN SUPPLEMENT,IO cents per copy. To be ad at tbl. omce. and of all news agents. 

DOWN TO $8.00. 
The U Danbury" Drill Chuck-the "old relfable," 

greatllk/mproved,now all Rolid ca.t .tee� jaw • •  trengtb-
�f'\lar.f;�:

n':nlif..':,1.��::-eft���e
"elr��e��ap��.; 

HULL & BELDEN CO., Manufacturers, Danbury, Conn. 

W. C. DUYCKINCK, 
IlIPoIITIIII, 1d.urU:rAorUIIIIB, AND DIlALIIII IN 

Railway, Machinists',and En
gineers' Supplies. 30 aDd 3� JOHN STREET, 

P. O. Box 4101. NEW tORK. 

[ESTABLISHED 1846.] 

Munn & Co.'S Patent Otlices. 
Tbe OideRt AlrencY' for SolieidDIr PateDta lD tbe 

UDited I!Ita� 

THIRTY YEARS' EXPERlENCA, 
MORE PATENTS have been lecured througb tbls 

agency, at bome and abroad, thaD throulb any other In 
tbe world. 

Tbey employ as tbelr assl.tantl a COrpl of the mo.t ex
perienced men as examiners, .pecillcation writers, and 
draftsmen tbatcan be found, many of wbom bave been 
lelected from tbe rank. of tbe Patent omce. 

SIXTY THOUSAND Inventors bave avalled tbem
lei ve. of MUDD & Co. 's servlcel In examlnlng their In
vention. and procuring tbelr patents. 

MUNN -& CO., In connection wltb tbe publication of 
tbe SCIENTIFIC AMERICAN, continue to e:nm1ne In
ventloll., confer with Inventors, prepare drawings, spe
cUlcations, and alBlgnments, attend to dllng application. 
In tbe Patent Omce, paying the government fees, aad 
wateb eacb case .tep by .tep wblle pending before tbe ex
aminer. Tbl. II done tbrougb tbelr brancb omce, corner 
F and 7tb Itreets, Wasblngton. Tbey al.o prepare and 
die caveats, procure deslltn patents, trademarks, and re
I •• ues, attend to rejected cases (prepared by tbe Inventor 
or otber attorneYI), procure copyrlgbts, attend to Inter
ferences, give written opinions on matters of Infringe
ment, furnl.b copies of patents, and, In fact, attend to 
every brancb of patent bu.lnell both In tbl. and In for
ellD countrlel. 

A Ipeclal notice II made In the SCIENTIFIC AMERI
CAN of all Invention. patented tbrougb tbls Blency, wltb 
tbe name and re.ldence of tbe patentee. Patent. are of
ten lold, In part Or wbole, to persons attracted to the In
vention by sucb notice. 

Patentsobtalned In Canada, England, France,Belglum, 
Germany, RUBSI&, PrulBla, Spain, Portugal, tbe Brltllb 
Colonies, and all otber countries wbere patents are 
granted, at price. greatly reduced from former ratel. 
Send for pampblet pertaining specially to forellDpatents, 
wblcb .tate. tbe co.t,tlme granted,and tbe requirements 
or eacb country. 

CopieR of Patent .. 

TO iNV NTORS 
AND MANUFACTURERS 

HOW TO BUILD CHEAP BOATS. By Pad
dlefa.t. A .erle. of article. showIng bow any person may build a boat, with economy. Eacb article Is 

�f�e"c'r��IC�I��n���:i,
nl�.and diagrams, wltb minute 

No. 1. Tile Tllree· Dollar Scow.-Dlrectlon. for con
• tructlon, wltb 7 Illu.tratlons. Contained In SCIENTI
FIC AMERICAN SUPPLEMENT, No. 25. PrlcelOcts. 
re�go�8 f� .:..�t�t:��.

Rm��.r.�tro;i."I�o�Wn�l.i 
In SCIENTIFIC AMERICAN SUPPLEMENT No. 26. 

No. S. A }iburteen- Dol/ar Sailing Sk(J1'.-Wltb 14 11-lu.tration. Full dIrection. for con.tructlon of boat, 
�mn�·i'I�r8A.��M�A�bp;��M��T,1f�.

t:J��I�� 10 cent •• 
No. 4. A Twel"e-Dollar Row Boal. -14 Illu.tratlon •• 

fl���t��br?e 
s\i��:��

t:g�tgU..r.��� .krl:�.:1I�g:�: bow to bend and arrange tbe rlbo, dlmen.lon. of all tbe 
r:�Ml'3:flfibtlnMWi�'W'il'&l!�U�tli1T C3���

ed 
All tbe above numbers of Supplement to be had at tbl. 

Omce and of all News Dealers. 

SCHLENKER'S 
Stationary-Die and Revolving-Die 

Bolt Cutters. 
THE BEST AND CHEAPEST MADE. 

HOWARD IRON WORKS, 
Bullaio, N. Y IF' Send for Catalogue • ..JIl 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. 

JOS. G. ROGERS & CO., Madison, Ind. IF' Send for book on Boller Incrustatlon.
=====-[11I1111 � WR?RUO;,HT 

B£AMS& GIRDERS 
'I'HI!: UNION lUON MILL::;, .1'iLlSllw-gh, Pu..-

Tbe .. ttentlon of En�neer. and Arcbltects I. called 
��'::i �'l'J'�hl�� 1h��"'��dB:��� t�'k��';,d:fi: �re; 
and lIange., whlcb bave proved so objectionable In tbe old mode of manufacturlng,are entlrelyavolded. Weare pre
,ared to furnl.b all .Ize. at term. as favorable as can be 
���:� fi:git��i c��:

u��c,.
rI�:U

A\��Ilt&�U:::,'i:� 

Planing '" Matching. 
r..O:���1 G:e:i'�:;'ft�o�:l:.�n�n:c:"-:bl�el. Scroll 
JOHN B. SCHENCK'S SONS I Matteawan W. Y. 

Send for Catalogue. 1 118 Liberty St .. N. Y. city. 

H.W. J O tl NS:�, (,"-" 1;"'" \._ PATENT, 

. \, :i:.) ::: _:-. �:: .,.�� �'.-,'- --: ". ";-',, MATERIALS': <:: 
A"bestu,,·Ro06nlr, With the Impruvcd White A.be.tos 
�:�:t�! fi'::f

n
fj::��:�¥o�

r�1'J E:'�; 1�:J��lImate •• 
AabeatOB Cement, for repairing Leak. on Roof •• 
A8bestOB Roof Paint, for Tin Roofs, Irollwork, &c. 
A8be8tOB Paint_II colors-tor Itructural purpo.es. 
tabeRt08 Fire ProofCoatln:\ifor wood work, &c. 
A:t::�: t=:: :P::k���,�t ::d c:::.r,t:n-';Izel. 
Sheathina Feita, VermiD-ProofLiDlq, &eo Tbe.e article. are ready for u.e, and can be ea.lly ap
plied by m one. Send for Pampblets, Price LI.t8, &c. 

H, w. JOHNS 87 )laiden Lane,N.Y., 
Patentee andJllanuiacr;urer. E.tabll.bed 111:18, 

Todd & Rafferty Machine Co. 

MAOHINERY, 
IRON " WOOD WORXING JlACHmERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
HANGERS, PULLEYS, COUPLINGS, BELTING, &c. 

&c. Send for Illu.trated Catalogue and Price List. 
GE O RGE P L A C E , 

w\e
�fl��B

ti�iR'�lJ-1JlJI�g':A��1WE:¥ERY 

121 Cbambers & lOS Reade Sts .. N. Y. Cltr. 

The Scientific American The Tani te Co., 
REFERENCE BOOK STROUDSBURC, PA. 

- • EMERYWHEELS&GRINDERS 
A Bound Book of 144 Pages, for 250, 

co�� ��
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I
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ference ever printed. Amonlt It. content. are: 
1. The Cenau8 of the United State.., by State., Territories, and Countle., Infull,.bowlng al.o tbe area 

of tbe .everal State •. 
�cu1a't�I:. �W����:p'� 0�f'th�b8:i1\�� 

t�:.&���".tE�1 rg; 
�n�lF:O� r���� 8��:N:.d In eacb occupation. Com-

Table of Clllu bavlng over 10,000 Inbabltants-Com
piled from tbe la.t Cen.u •. 

3\y Tbe Patent Law8 of tbe United State. In full. 
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rectlons How to Introduce and�ell Invent¥on.; General 
Prlnclples appllcable to Infringement.; Synnp.ls of tbe Patent Laws of Foreign CountrIes. Costs, Procedure, Rlgbt. of Employers and Employee. In re.pect to Inventlon.; State Law. concerning Patent •. 

4in��t�eM�:t:r&"r:r;: "'naI�I�������no����; 
Regl.terlng Trade Marks, Co.ts, etc. 3. UDited State. COlIYrilrht Law for Label8, In 
full. Wltb DIrections, Expen.es, etc. 

6. The Principal Mechanical Movement". De-
�'i.'i:!'e"'loa¥�v

l���::�� b&��::,!:
I�fdaf�:':i�. 

great 
7. Geometry, a. Applied to Practical Purpo.es. Wltb 

Illu.tratlon •• 
8. The Modem Steam Enaine.-Wlth enFt:\vlng, 

�?�;':1�:�hiro'i.p:.r.t��:;�:i ��CSt::� ����r. 
hl.tory 

9. Ho"", Power.-Slm¥le and \l:laln rule. for Calcu:,al�::' Hor.e Power 0 Stcam nglne. and Stream. 

l�ind�fo�':i;.t����I�ftb e�lp��ron�� � t�Fn :.ent 

lWeJ��l':otg!ca}fe:!'W�r b't!'1v���8�f.!'�J';� 
merclal Welgbt; Frencb w�bl.; Unlte�St .te.Stand-
fI

d
tlf'M::::�e���� s:::��e��:'':i:'e;Mi\'::�.'il 

CU�Ic, or Solid Mea.ure i MeasUrini Land by Welgbt, 
t'I��b 

:tE':V�fn�t �:�to����at�:n�l\sb and a .ec-
1�. Vainable Table8' (I) Table of tbe Velocity and Forc, of the Wind. 

(2) Table ot tbe Speclllc Gravity and Webtht per Cu
bic 'ootand CUbIc Inch,of the principal substanCes used 
In tbeArt •. 

(S) Table of tbe Heat-Conducting Power of varlou. 
Metal. and otber Solid. and Llguld •. (4) Table of tbe Minerai Constituent. ab.orbed or 
re

(;')
ov��f� �:a�IM�:u���ea!'.r ���:e�:t'i.'.?�· 

(6) Table of tbe Elfects of Heat upon varlou. bodies, 
melting points, etc. 

13. Mi8Cellaneou8 Inform atlon.-Force of Expan-
�l:'g'\nh[s, 

H
�fie�

all
r��:tl:��t�a&�of:�g��Tg��o��,::� 

perature of; To )fake Tracing Paper; Con.tltuent. of 
varlou. Sub.tancesl Frlctlon •• bow produced, and Rule. 
for Calculation' 1 .. peclllc Heat Explalnea; Specldc 
Gravity of LI�d., Solids, Alr

p
and Ga.e.; Gunpow-

tg'M:iee:"'W�:t, 1�:t��S.��[�a'i g:'Y�:{Jn�ogl��fI��� 
��le��\r'tY�:f�f�erR�:���I:::'�lgrn��r:��I';,'h'; �frJ; of �ralnale EXPlfIned; Amount of· Power at pre.ent 
Yielded from Coal by be.t E�ne.; Sound-Its velocity 
r.�gp�a�� i.l��c��f.e"ll1 b�I��S \v!���� o�p!e�

In
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Electric Spark, etc.; VaiuabFe Recipe •• 
Tbe SCIENTIFIC AMERICAN REFERENCE BOOK. 

Price onll; 25 cents, maa be bad of New. Alents In all 
l:.a.:i\" pO: rec:���lihe ��Ic�f tbe underslgne • Sent by 

MUNN & CO., Publishers, 
Scientl8c American Omce. 

, 3'7 Park RoW', NeW' York. 

NON-COllDUSTIBLE STEAl[ BOILER" PIPE 

COVEBDlG 

Portland and Keene's Cement. 
From the be.t London Manufacturers. For Bale by 

JAMES BRAND, 85 Beekman St., New York. 
A Practical Treatl.e on Cement furni.bed for 25 cents. 

Machinists' Tools. 

Importe��f ���J::n ������\-o�s, Cf,rlcultural 
Implement., Wboleaale and Export Hardware and Ma.cbiDery Mercbants. E.t'd 1866 • 

LONDON, ENGLAND, and BERLIN, GEBlIANY. 

PORTLAND CEMENT 
ROMAN & KEENE'S. For Walks. CI.tern •• Founda
tion., Stable., Cellars,Brldges, Re.ervolr •• Brewerle • •  ete. 

((emit 10 cents for Practical Treatl.e on Cements. 
S. L. MEKOIlANT & Co., 76 Soutb St. New Yorl<. 

T HE CENTENNIAL INTERNATIONAL EX
HIBITION OF 1876.-Tbe full HI.tory and Progre88 

of tbe Exbibltlon. map. of tbe groDDds. engravings of 
tbe buildings, new. and accoDDts of all the most notable 
0eie ctsur

iil
ven week1, ln tbe SCIENTIFIC AMERI-

�Iei' I� cts � To �:��'at tl�t'�"'m����J�; ilr�';':!"::n�: 
All tbe back numbers, from tbe commencement on January I, 1876, can be bad. Tbo.e wbo de.lre to po •• ess a 
com\l:lete and Iplendld Illu.trated Record of tbe Centeno g�k ���¥.�����d bave tbe SCIENTIFIC AMERI· 

DAMPER B�ST AND LEVER REGULATORS Q GAGE COCKS. 
MURRILl. &< KEIZER, 44 Holliday St., Bait' 

HARTFORD 
STEAM BOILER 
Inspection & Insurance 

COMPANY. 
, , B. rumJI, V, Pres't. I, I. ALLEI, PrIS'L 

I, B, PIERCE, s.:r, 
N O  YE' S 

!{�!!t�!!Jl!!tIfu! 
1I1ll.tone.,l'ortable Mill., Smut Macblne., Packers,MIll 
Pick., Water Wbeel., Pulleys and Gearing, .peclally 
adapted to dour mills. Send for Catalogue. J. T. NOYE & SON, Bulfalo, N. Y. 

0J'1'BB 

SCIENTIFIC AMERICAN, 
FOR 1878, 

THE .OST POPULAR SCIENTmC PAPER 

III THE WORLD, 

THIRTY-FIRST YEAR. 

VOL U)lE XXXV,-NEW SERIES, 
The publishers ot the SCIENTIFIC AMERICAN 

beg to announce that on the flrst day of July, 
1876, a new volume commenced. It will continue 
to be the aim ot the publishers to render the con
tents of the new volume more attractive and UBe
ful than any ot its predecessors. 

To the Mechanic and MO/fl/ufacturer. 
No person engaged in any of the mechanical pur

suits shouid think of doing without the SCIEN
TU'IC AMERICAN. Every number contains from 
six to ten engravings of new machines and inven
tions which ca.nnot be found in any other publica
tion. 

The SCIENTIFIC AMERICAN Is devoted to the 
Interests ot Popular Science, the Mechanic.Arts, 
Manufactures,lnventions,Agricuiture,Commerce 
and the industrial pursuits generally; and it is val
uable and instructive not only in the Workshop 
and Manufactory, but also in the Household, the 
Library, and the Reading Room. Each volume 
contains hundreds ot Notes, Receipts, and Sugges
tions and Advice, by Practical Writers, tor Work
ing Miln and Employers, in all the various arts. 
TEH.IUS OF. I!IUBSCRIPTION - POSTARI! 

PAID BY US. 

Patent Centrifu.Q'fl.1 Pumps. 

One copy Sclentiftc American, one year .. '3 20 
One copy Scientiftc American, six months. 1,60 
One copy Scientific American,three months 1.00 
One copy Scientiftc American and one copy 

Scientiftc American Supplement, both 

Person. de.lrlng any patent Issued from 1836 to Novem
ber 26, 1867, can be .upplled wltb omclal cople. at rea.
lonable co.t, tbe price depending upon tbe extent of 
drawing. and lengtb of specldcatlons. 

Any patent IlBued since November 27, 1867, at wblch 
time tbe Patent 01llce commenced printing tbe drawing. 
and .pecldcatlon., may be bad by remitting to tbl. of
dcell. 

BOUSTOD 
TURBINE "WATERWHEEL 

V .. R T ICAL &< Ho�iZoNTAL. 
Ji1rdt ITemlums at New Orleans, CincinnatI, and New 

York. " M  «Ial of 8f)�Clal .A ward, " 
American fnstltute, 111'12. 

tor one year, post-paid ......... . .. ...... 7,00 
The Selentifie Amerlean Supplemenl 

A copy of tbe claims of any patent Issued Iince 1!1S6 will 
be furnl.bed for II. 

Wben ordering cople., please to remit for tbe Bame a. 
above, and .... 00 name of patentee, title of Invention, 
and date of patent. 

A pampblet containing tbe laws and full direction. for 
obtaining United State. patent • •  ent tree. A hand
somely bound Reference Book, gilt edges, contain. 140 
pages and many engraving. and ta ble. lmllortant to every 
patentee and mecbanlc, and II a u.eful band book of ref
erence for everybody. Price 25 cent., mailed free. 

Addrelll 
JroD " CO" 

Publl.berl SCIENTIFIC AMERICAN, 
37 Park Rew, N. Y. 

BIWI'OII OJ'J'Ica-cOl1lef J! and 7th l!Itreeta. Wuh
IlJrWn, D. C. 

, ___ ,,,_m"8\ 
u"u .0Il "PI �\U\I\NI. 

.�t\"\\'�k \\0\1"'1'0" 
'''0'' WO"KS .. 

9I.\.O\'!. W\SC::OMS"'. 

LATHE DOGS EXPANDING MANDRELS STEEL 
Clamp., &c}or Machlnl.ts. Manufactured \'y c. W. 

LIICOUNT,So.J.'iorwalk,Ct. Send for reduced PrIce LI.t. 

BOG.ABDUS' PATENT UNIVERSAL ECCEN
TRIC MILLS-For grinding Bone. Ores Sand Old 

Crucibles) Fire Clay, Guanos, 011 CaL:e, Feed, Corn, 
Corn ana Cob, Tobacco. Snuff. Sugar, Salts, Rootl, 
s�cel, Colfee, Cocoanut, Flal<Beed, A.be.to., Mica, 
ho ��

d
p';:l:.�v

:�ln��'
O\�.�= 'lr��r ,

m�Il:: 
JOHN W. THOMSON, .ucce.sor to JAMES �GAB
DUB. cOl1ler of Wblte and Elm Btl., New York 

Perfectaatlsfllctlon guaranteed. Tbe cbeape.t,.lmpl e.t, 
Itrongelt, mo.t emclent and popular Pump In u.e, for 
emptying DI'l'-dockl, Colfer-dams, etc. � anll for u.e In 
Paper Mills, Tannerlel,andFactones ... TEAM PUMPS 
verylow,forWreckln�,DredKlng.t1.rrlgatlng, etc. lIIuI
t ... ted pampblet, free. Nearry 1, .... reference. t o  actual 
cu.tomer·il:E��e�IVJ� c:':l'J�t�f:�inst.a���� Y. 

PERFECT 

NEWSPAPER FILE. 
-:0:-

m;::ZI���b
a�a::;:,t ?i��, � g::

e���'!,'fnr:J:C�g��� 
and price reduced. §ub.crlbers.., tbe SCIIINTl:rIO .A.H
III1ICAN and ScIIINTl:rIO AHEIIICAN SUPPLIIHIINT can be 
lupplled for tbe low price oUI.50 b,. mall, or ,1.25 at tbe 
?1\�d�¥'l�IBanbmr�111, '����lrl�e

'Yec�::gt��� 
e"l:iar��: wbo wlsbes to preserve tbe paper. 

)lUNN & CO., . 
Publlllhers � .AJtrnJC� 

© 1876 SCIENTIFIC AMERICAN, INC. 

A weekly paper, uniform in size with the SCIEN
TIFIC AlOrnICAN, but a distinct publication. It 
contains working drawings of engineering works, 
and elaborate treatises on every branch ot Science 
and Mechanics, by eminent writers, at home and 
abroad. An illustrated cover protects the hand
somely printed sheets. Price, Sli.oo per annum 
Single copies 10 cents. 

Remit by postal order, draft, or express. 
Address all letter! and make all Post Office or

dersand drafts payable to 

MUNN & C() 
37 PARK ROW. NEW ORb.. 

The "Scientiftc American" is printed Wlth 
CRAS. ENEU JOHNSON'" CO. 'SINK Tentb and 

Lombard-sts .. Pblladelpbla and 59 Golli .�. Ne1l'-�orlr, 
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