
�dl1tdi.fitmtut.fi. 
Back P!!&,e - - - - - - - - - 51.00 a line. 

IDslde PRire • • • • • • _ _ ,,:J cents R line. 
Engravings may head advertisements at the same rate 

'Ve,. Une, by measurement, as the let ter press. Ad· 
vertisement8 must be received at publication office as 
early as Friday mornmg to appear in nezt iS8ue. 

RACING BOAT STOCK. 
SPANISH & WHITE CEDAR. L SMttIl BO ... " p..w.s. Extra lengths and quality, from 3-16th thIck up, planed 
and un planed. Also, full stock of HARD-WOOD LUM
BER and VENEERS, MAHOGANY, SATINWOOD, 
ROSEWOOD, WALNUT, &c. For Newspaper, Book and new Photographic and Chemical method, from all kinds 

Incl08e Stamp for OataJogue ana Price-Li8t. 

Geo. W. Read & 00., 

of Prints. Pcn·and·lnk Drawings. ����£;���E���;�:��:,than Wood-cuts. These Plates have a printing S\X'faceas 
a.mooth as glass, the lines are deeper guarantee them to print perfectly clean and sharp. on wet or dry 
paper. ;md on any press where type Electrotypes or Stereotypes can be made frem them in the usual way. 

186 t 0 �OO Lewis 8t.,ft.3th & 6th sts.,E.R.,N. Y Our Piala are publuherB and nt4nulcu:turer. in e�ef'1/ .tate in the Unlotl. 

THE UNION IRON MILLS, Pittsburgh, Pa.
The attentIon of EngIneers and ArchItects Is called 

to our Improved Wrought-Iron Beams and Girders (pat
ented), in which the compound welds between the stem 
and ftangcs, whIch have proved So obJectIonable In the old 
mode 01 manufacturing ,are entirely avoIded. We are pre
pared to furnish ILll sizes at terms 88 favorable 8S can be 
3���,lg�� u:�����& c��,'U�

e
l�".i¥:�;�A\��Nt��u::g:�:� 

E AGLE FOOT LATH E S, 

III 
WIth Scroll and Circular Saw Attach
ments, Slide Rest, Tools, &c. j sleoSmall 
Engine Lathes, Met.al Hand Plan ers

t 
&c. 

��.i��;. d����e';U����g��
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for theAm-
WM. L. CHASE & CO. 

95 & 97 Liberty St., New York. 

WHIPPLE 'S 
Patent Door Knob. 

Awarded a Bronze Medal at t.he American Institute FRlr 
���t��t';g ��eo'Ill��M\,s� ;;,.�� f::,��g�';'��t r::���

o
a��� 

thing yet Invented for the purpose, as It obvIates the use 
of side screws and washers, and can be regulated to Bult 
any thlckn.f'Ih\lVl�k�� &SWM��al'c�lf:rPANY, WeBt Meriden, Conn., or M' Chambers St. t N. Y. 

[ESTABLISHED 1846.J 

Mnnn & Co.'S Patent Otlices. 
The�Oldest AlI'ency for Solicltlnll'l Patents In the 

United States. 

THIRTY YEARS' EXPERiENOE. 

MORE PATENTS have been secured through this 
8Jcncy t at home and abroad, than through any other in 
the world. 

They employ &8 their a8s1stant8 Ii corps of the most ex
perienced men &8 examiners, Bpectftcatton writers, and 
draftsmen that can be found, many· of whom ha.ve been 
8elected from the ranks of the Patent Oft1ce. 

SIXTY THOUSAND Inventors have avallcd them
selves of Munn & Co. I B services In examining their in
ventions and procuring their patents. 

MUNN & CO., In connection with thc publication of 
the SCIENTIFIC AMERICAN, contInue to examine In
ventions, confer with inventors, prepare drawIngs, spe
cUI cations, and assignments, attend to ftIlng applications 
In the Patent Office, paying the government fecs, and 
watch each case step by stepwhllependlnit before the ex
aminer. This Is done througb their branch omec, cOrner 
F and 7th streets, Washington. They al80 prepare and 
dIe ca veate, procure deSign patents, trademarks, and re-
188ue8, attend to rejected cases (prepared by the Inventor 
or other attorneys), procure copyrights, attend to Inter
ferences, give written oplnloDs on matters of Infringe
ment, furnish copies of patenta, and, In fact, attend to 
every branch of patent buslneBB both In tbl8 and In for
eign countrics. 

A 8peclal notice Is made In the SCIENTIFIC AMERI
CAN of all Invention. patented through thl8 agency, with 
the name and residence of the patentee. Patents are of
tcn Bold, in part or whole, to persoDs attractcd to the in
vention by such notice. 
PatentB obtained In Canada,England, France,Belglum, 

Germany t RU!�818, Prussia, Spain, Portugal, the British 
Colonies, and all other countrlcs where patents are 
granted, at prices. greatly reduced from former rates. 
Seud for pamphlet pertaining speCially to foreign patents, 
which states tbe cost,time granted .and tbe requirements 
f or each country. 

Copies of Patent ... 

SEND STAMP .. U' ..... ' L'l. U ""' 

THE NATIONAL 

Steel Tube Cleaner. 
For 

Uleanlng 
Iloller 
Tubes. 
Adopted by U. S. Navy. For.ale bydealers. Sendfor 

Circu]a.r. 
NON·COMBUSTIBLE STEAM BOILER &; PIPE 

COVEB.IIlG 
WITH "AIR SPACE" IMPROVEMENT. 
Saves 10 to 20 per cent. CHALMERS SPENCE CO., 

Foot E. 9th St . ,  N. Y.; 1202 N. 2nd St.,St. Louis, Mo. 

IRON BRIDGE BUILDING-A complete de· 
scription, with dimensions, working drawings, and 

�
cspectives of Girard A venue Bridge, Pll!ladelphia, Pa. 

ce�r.. 
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AMERIuAN SUPPLEMENT,10 cent8 per copy. To be 
had at thIs olllee, and of all news agents. 

To Roofers, Builders, & Property Owners. 

N O Y E' S 

�g��u�!�!!'W!r.Ifu! 
�Illstones. -Portable MIll8, Smut MachInes. Packers, Mill 
PIcks. Water Wheels. PUllef.s and GearIng. speclaIiy 
adapted to ftour mllls

j. ��
n
Jo�'Ec:�t'*�'iiUltalo. N. i, 

HOW TO MAKE SPIRAL SPRINGS. By 
Joshua Rose. With three engravIngs of the tools, 

Wl1lehare easlly made, and complete 
r

aetl""l directIons 
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MENT No. 20. To be had at this olllce -and at all News 
Stores throughout the country. 

Todd & Rafferty Machine CO. 
MANUF ACTURERS OF 
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tionary, Hoisting, and Portable Engines. Boll.rs of all 
kind.. Steam Pump8. Mlll Gearing, Shafting!.i&e.

! 
Sllk, 
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1st's Tools, for Judson's Governors and Stop Valves, 
Sturtevant Blowers. and DltrerentIal Pu11

�f
Bloeks. 

��li��.���EWsoLJ�Ff,\� '&1����,NE ' YORK. 

bStea���;��;'orkS 

CHARLES B. HARDICK. 
N o . � a A d a m  s S t r e e t, 

BROOKLYN, N. Y. 

HASKELL'S THREE CYLINDER PUMP
Hand or Power. Cheaper tban a Steam Pump. 

WiU outwear a Rotary Pump�o more work, witb less 
power, tban any other pump. Not liable to get out of 
order. Any blacksmIth CRn reJlQ/r It. Adapted to any 
kInd of hard work. Send for Cfrcu lar. 

CHASE MACHINE COMPANY. Boston, Mass. 
Per80ns desIrIng any patent lBBued from 1836 to Novem- FOR SALE OR EXCHANGE-A 2 story Brick 

ber 26, 18 67. can be supplied with oft1clal copIes at rea- Fact<>ry, about 65 ft. 8quare. wIth yard In rear. It 
sonable cost, tbe price dePending upon the extent of contains Englne,BOtlerS,Shaftlng

i
PowerPresses,Lathe8, 

drawings and lengtb of speCifications. ��do:l�����:t'le
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Any patent Issued since November 27, Ig67, at whIch �g��
��lt�::r..�I

,
n
�
d
d�!wated In the cIty of Newark, N.J. 

tIme the PatentOlllce commenced printIng the drawings GEO. O. MONROE, Newark, N. J. 
and speclftcatlons, may be had by remItting to thIs of-
ftce'l. MILL STONE DIAMOND DRESSING MA-

A copy of the claims of any patent Issued 81nce 1836 wlll dlamo�.E��;'d �,::r.
l
�oi�����:E��� 

d
�r.��\�: G�l��: be furnished for �1. stones, Chilled Iron, and Paper Calender Rolls, and other 

When ordering copies, please to remlt forthe Rame as �:
I
��a��e.r! l'ou6¥g::�'

J 
.1l18tJ�'lJ'8� ���,::,l:.iu ���N��� 

above, and state name of patentee, title of invention, __ ===::..:...:..:...:..:...==....:.:..:...-=-_=--'-_ _ __ -''-_ 

and date of patent. PERFECT 
A pamphlet containing the laws and full directions for NE WSPAPER FILE. obtaining United States pat.ents BCnt free. A hand-

80mely bound Reference Book, gilt edge8, contains 140 
pages and many engravings and tables lm,ortant to every 
patentee and mechanic, and Is a useful handbook of ref
erence for everybody. Price 25 cents, maUed free. 

AddreBB 
MUNN &; CO., 

Publishers SCIENTIFIC AMERICAN, 
a" Park Row, N. Y. 

BRANCH OFFIOE-Gorner F and "th Streets, Wash� 
Ington. D. 0 

--:0:--
The Koch Patent File, for nreservlng newspapers 

magazines, and pamphlets, bas been recently improved 
and price reduced. SubscrIber. to the ScIENTIFIO AM
ERICAN and ScIENTIFIC AMERICAN SUPPLEMENT can be 
��l�
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.. SVlENTlFIB :rMERICAV." In gUt. Nece .... ry for 
everr one wbo wishes to preserve tbe paper. 

Addres. 
MUNN & CO., 

Publishers SCIENTIPIC AMERICAN. 

Pleaae uy where you aaw thl .. 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. 

JOS. G. ROGERS & CO., Madison, Ind. 
or' Send for book on Boller Incrustation. 

Asbestos RooOna', with tbe Improved WhIte A8be8tos 

�1�t:s7:: W';�n!.:�[I�:��.:':gr.H�.\'��� �o"�}��lmate8. 
Asbestos CemO:lI.t, for repaIrIng Leaks on Roof8. 
Asbestos Roof Paint, for Tin Roof8, Ironwork, &c .. 
Asbe8tos Paln�all colorll---for structural purp08e8. 
:t:I:::�::: f:�:m rP'f;;ra�':it'�I�� c���ri�

r
:: 

&c. 
Asbestos Steam Packlnll" ftat and round,-atf 81ze •. 
Sheathlnll' Felts, Vermin-Proof LininII', &C. 
These arttcles are ready for use, and can be easlly ap:" 

piled bY!!!l one. Send for Pamphlets, Price LI8ts, &c. 
H. w. JOHNS� 87 Maiden Lane,N.V., 

P atentee and "'·anulacturer. Establlshed 185[ 

Diamond Solid Emery Wheels. : 
PRICE8-<ix�, '1.25; 8xl, ,2.25; 12xl}{. es.50; 16012, '12.00; 

18x2 '16.00; 2Ox2. fI9.50; 24.x3 $42. All other sIzes at pro'
portlonate prIce •. Fast cutting, free from glazIng, they 
are the best SoUd Emery Wbeels. Give dram. of holes 
In your order for wheeld. Emer

� 
Gl'lnders une

�
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l
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Upright 

Stationary Engines, 
Strong, Simple, Safe, and Ser

VIceable I 
�, 6, and 8 Horse Power. 

GRIFFITH & WEDGE. 
Zanesville, Ohio. 

T HE CENTENNIAL INTERNATIONAL EX
HIBITION·OF·1876.-The full History and Progress 

of the ExhibitIon. maj18 of the grounds. engravlng8 of 
the bulldlng8, news and accounts of all the most notable 
3��?�SU��L'ilM"JllN"i:k¥e�:his �r

I
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pies \0 ct8. To be bad attbls oilice.andof all neW8 agent8. 
All the back numbers, from the commencement on Jan· 
uary 1, 1876, can be had. Those who de.lre to pOBBea8 a 
cnm�ete and .plendld Illustrated Record of the Centen° 
3�k �B���
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d have the SCIENTIFIC AMER�. 

.'. "�.hCoIId'"","II8r."' 
Y our Own Printing I 

tor carda, labell, .D .... lo�, eio. 
. for larxer work. 
<h,lnrt.t.!Di and ... ,....u. 

Pleuunand 
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THE HEALD & SISOO 
Patent Centrifugoal. Pumps. 

V�RTICAL & HORIZONTAL. 
Firdt Premiums at New Orleans, Cincinnati" an d New 

York. �����ll\ �'ftft��� It-l2.
ard

, ' 
PerfectBatl8faetIon guaranteed. The cheapest,81mpl e8t, 
strongest, most etHcient and popular Pump In use. for 
��til�fil�:rr�g!:les ����'F�r:,�!e ��

c. 
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verylow ,for WreckIng, DredgIng, Irrigating, etc. llIu8· 
trll.ted pamphlet, free. Nearly 1, (0) references to actual 
customersiIEs,ilt�e�I�'6'& c�'lJ'J�st�.r�ins�fi�

e
;� Y. 

Tools. 
NEW and IMPROVED PATTERNS. 

Send for new lllustrated catalogue. 
Lathes, Planers, Drills, &c. 

NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 

DAMPER BEST AND LEVER 
REGULATORS GAGE COCKS. 

MURRILL & KEIZER, 44 Holliday St., Bait· 

A COUNSELLOR AT LAW (especially In patent 
cau8e8), who Is about vIsIting Europe. wlll under

take any bU81neBB there relating to patents which may be 
�aced in bis bands. References given In New York, BOB-17�: ���a�gj.:8ft��

ster. &c. AddreBB LEX. P. O. Box 

Portland and 
From the best London Manufacturers. For 8ale by 

JAMES BRAND, 65 Beekman St., New York. 
A'Practical TreatIse on Cement furnlsbed for 25 cents. 

© 1876 SCIENTIFIC AMERICAN, INC. 

W. C. DUYCKINCK, 
IMpORTER, MANUFACTUXER, AND DEALER IN 

Railway, Machinists',and En· 
gi neers' Supplies. 

30 and IJ� JOHN STREET, 
P. O. Box 4101. NEW YORK. 

SEND FOR CIRCUT,ARS OF ONLY CHOICE 
2d hand Engines and Boller8, Portable and Station· 

ary, also of Pumps, Tubing. CaSing, Iron Pipe, &c., to 
JAMES M. BINGHAM, 

Successor to BINGHAM & RICH, Oll City, Pa. 

PORTLAND CEMENT 
For Walks, Cisterns, Foundations, Stables, Cellars 

Bridges, Reservoirs, Breweries, etc. 
Remit 10 cents for Practical Treatise on Cements. 

S. L. MERCHANT & Co., 76 South St. , New York. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
... B. FRAIILIJ, V. Pres't. I. I. ALLJ:I, Pra't. 

I. B. PIJ:KCE, SIt'J, 

FOREIGN PATENTS 
ANI> 

THE CENTENNIAL. 
There Is no doubt that our CentennIal ExpOSition wll 

attract to our sboresmulUtudes of representative people 
from all parts of the world, and they wlll take home with 
them many of our best Improvements to introduce into 
their own manufactures. 

An u\lusual opportunity wlll be oltered for se11lng to 
these people such foreign patents as have been secured on 
good American Inventions In .the respective countries 
from wbich these visitors come. 

At the reduced prices for which patents are obtained 
abroad, our people wlJllose a chance not likely to occur 
agaIn: If they do not avall them8elve8 of the opportunity 
of securing their inventions In foretgn countries at once 
so as to have their patents ready to negotiate durIng the 
coming summer. 

For cost of patents In the dllterent countrIes and the 
conditions on which they are granted, send for pamphlet 
containing full Information. 

Address MUNN & CO., 87 Park Row, New York. 
BRANCH OFFICE. cor. F and 7tb Sts. 

WashIngton, D. C. 

OF TNE' 

SCIENTIFIC AMERICAN, 
F OR 18"6, 

THE IIOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 

THIRTY-FIRST YEAR. 

VOLUME XXXIV.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the first day of January, 
1876, a new volume commenced. It will continue 
to be the aim of the publishers to render the con. 
tents of the new volume more attractive and use
ful than any of Its predecessors. 

To the Mechanic and Manufacturer. 
No person engaged In any of the mechanical pur

suits should think of doing without the SmEN 
TmC AMERICAN. Every number contains from 
six to ten engravings of new machines and Inven
tions which cannot be found In any other publica
tion. 

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 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 of Notes, Receipts, and Sugges
tions and Advice, by Practical Writers, for Work
Ing Men and Employers, In all the various arts. 

TERMS OF SUBSCRIPTION - POSTAGE 
PAID BY US. 

One copy Scientific American, one yea.r . . . •  13,20 
One copy Scientific American, sIx months. 1.60 
One copy Scientific Amerlcan,three months 1.00 
One copy Scientific American and one copy 

Scientific American Supplement, both 
for one year, post-paid.................. 7.00 

The Scientific American Supplement. 

A weekly paper, uniform In size with the SCIEN
TIFIC AMERICAN, but a distinct publication. It 
contains working drawing! 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. 

B,emlt by postal order, draft, or express. 
Address all letters and make all Post Office or 

ders and drafts payable to 

MUNN & 00. 
a" P A.RK ROW, NEW 'l1 ORh.� 
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