
Inside IJa:;:c, each iUMCl'tioll .. _ .. '7� ceutM a line. 
Back Pali'e, each insertion - - - $1.00 a line. 
Ji)nyrmings may ILead advertisements at tILe same rate 

per line, In} mea811rernent, as tI!e leUer press. Adver 

tisements must be received at publication office as ea1'/y 
as Friday morning to appear in next issue. 

B£\P.�bitl�;(��c 
Send for Price List. MACDONALD & SUTl'Ol'l. 

299 Broadway, New York. 

$tittdifit �mtritau. 
�Before purchasing Paints or Roofing, send for Samples,andReduced e-List of THE TAN I TE 00. 

I1 Vl.J OHNS� 

B £. S-,. 
PAl,' STROUDSBURG, PA. ' 

p EMERY WHEELS AND CRINDERS. 

$5 to $20 vel' day at home. Samples worth $5 free. STINSON & CO., Portland. Me. 

� ments, Shdc Re�t Tools, &c.; also Smail - - Engine Lathes. Metal Hand Plan�rs &c 
The Centennial Prize Medal (Highest Award) and Diploma o rit were Neatest desi/<ns,superiorllnish. L<nv 

A d d f th M . I ... rlce... Our new Catalogue describes war e or ese aterIa S' . these and every tool necessary for the ASBESTOS ROOFING.-This article is now well known In nll parts of the country as the ,hable stand- Amateur or Artisan. Send for It 
C"C' A � ..... �O ... A'S I ard, low-priced Hooting. It Is furnished III rolls ready for nailinl'to the roof, weighs only aboutto 100 square WM. L. CHASE & CO 

. 
.g......... ... ..., 1 ����: Ilrfi:�3�p�����g� S';��) ��� �':�:��;t?no)�il�il�:�t�;. ��)����lyP����

t
ii:l�l::����e a,;�}���g�:��J: 95 & 97 Libertv St. New York. 

CO FFEE &, SUGAR MACH I N E RY ! ily ��� ��t'''''llJ'.:'c'i,ived by worthless materials which are represented by unscrupulous p,algenulne AS- PyrOmeters, g��n:hfrwln! heat ot Coffee, Malt. Corn, Cocoa, and Graln-' BESTOS ROO�·ING. THERE IS NO O'I'HER RELIABLE PORTABLE ROOFING IN l'IRKET. The 

I 
Boiler Flues, Super-Heated Rteam Oil sti8� i�stPIPes, 

Dryln!! Machine. Coffee-Hnltlng Ilnd : cheap, tarred felts, petroleum oil gaints, etc., which are SOld as Rootlngs under various nam,warranted by HENRY W. BULKLEY Sole Manufacturer 
Pollsblng Mac"lne�. c:ofree-'Va8bll1g': �::;�����!ft�ea

vie�flt1;i� t�)�fl�ko��o�
r
r�bJ����� ��n�ti������r�

r���le�e a;�r�I���ratO��b��sih��r��e and ex- 149 Broadway, New York. 
MaChine. Helix Sll�ar Eval)Orator. I ASBES'l.'OS PAIN1.18.-'llhese Paints arO in every respect Rtrictly first-class, and second others in the 
Messrs. C. ADOJ41l'HE LOW & CO •• 42 Cedar market in purity, richness, and permanency of color, beauty of finish, and durability. They:epared ready 

Street, MCJi4Hl·�. iliUNOZ & E�PRI EL14A, 52 Pine for the brush, in twelve newest shades, suitable for the tasteful decoration of aU classes of ts. They pos­
�treet, New York, are Mr. Guardiola's Agents, and they. Bess a superior body, and are more economical than any others. two coats being fully equal t.of any of the will give prompt attention to all orders for any of the I various liquid chemical paints. which (!tmtain water, alkali. soap, etc. Send fol' samples above machines. I . ASBESTOS HlJOF.P AINT.-'1'his is a uetteral'ticle tUan has ever before been offered for :pose. �t con� 

A. S. CAMERON'S 
PATENT 

"SPECIAL" Steam Pump -- ._._._-.-. -- ... -- -.. -.. --,.----- i talns no tar or cheap OIls, and forms �h9 handsomes.t and .most durabln preservative coaUse for tm and 
(S:�=::::::�i"r'?Best Tempered Cast Steel. I othA"s"B���rlfsns;� �J:Pfii,/;: 'j\lFtti'I�\�1t"EiiccoISk'R1WB�'��I��':��!trn;I��'��I� P:;�'fie�r'��nductors in 

Retail Price, 9 Cents per lb. : r':3;Jt���i'i�I��pel'ior to all others in U. S. Government tests-a. perfect insulator for hairmdering them 
WARRANTED. til Send for Cireular. ASDE";'I'OS CEMF.NT FELTING (In barrels), ASBESTOS LINING FELT (in rolls 6 to ,. widel. AS­
Fishel' & Norris, Trenton, N. J. BESTOS LINED HAIR FELT. We guarantee these improved NON-CONDUC'l'ING COyS for Hot-Air 

andl��'ES.flfse�,hFx'k�f6'��3.
t��at

i}%\'n e:;'·r';°lg�i_�t�e
esl�'A'k�!],�f.'s�Yf�£�lbric:lndestrUCtible. 

iVd6;:��Tt;t����
m

ii�!�d�C:;1� �?z�I�� one item ct repacking, uesides requiring less oil than anymcking in use. 

'" the Standard of Excellence at home and abroad. 

ll.EDtrCED PRICE LIST. 
Number. PRICE. Steam Cyt Pump Cyt Stroke. ---0-- � a� ill. --2� --:t"" PATENT FOR SALE.-A NEW AND 

VALUABLE PATEN'r OF A "'TEAlll TRAP. 
Addre •• T. MERKENBECK, 

South Brooklyn, N. Y. 

THE BEST 
AND MOST ECONOMICAL 

Boiler Feeder 
IS 

FRIEDMANN'S INJECTOR, 
MANUFACTURED BY 

NATHAN &. DREYFUS, New York. 
lOS Liberty St. 

Send for Circular. 

[ESTABLISHED 1846.] 

Mnnn & Co'.S Patent Offices. 
The Oldest Ali'eney fOr olicitin Ii' Patents in the 

United States. 

THIRTY YEARS' EXPERIENCE. 
MORE PATEN'l'S have been securcli through this 

agency, at home nnd. abroad, thun throu�h any other in 
the world. 

They employ as their assistants a corps of the most ex­
perienced men as examiners, specification writers, and 
draughtsmen. that can be found, many uf whom have 
been selected from the ranks of the Patent OfUce. 

!;I X TY TH 0 USA N n inventors hu ve availed them­
selves of MUDn & Co.'s services in examining their in .. 
ventions and procuring their patents. 

MUNN & CO" in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine in_ 
ventions, confer with inventors, prepare urawings, spe .. 
cifications,-and aSSignments, attend to tiling applications 
in the Patent Oftlce, paying the Goyernment fees, and 
watch each case, step by �tep, while pendingbeforethe 
examiner. This is done through their oranch oalee, cor .. 
ner F and 7th Sts., Wa.hington. They also prepare and 
tile caveats, procure design patents, trade marks, and re .. 
issues, attend to rejected cases (prepared by the inventor 
or other attorneys) procure copyrights, attend to inter .. 
ferences, ive written opintons on matters of infringe .. 
ment, furnish copies of patents, and, in fact, attend to 
every branch of patent business, both in thie and in for .. 
eign countries. 

A sDeclal notice Is made in the SCIENTIFIC AMER­
ICAN of all inventions patented througn this agency, 
with the name nnd residence of the patentee. Patents 
are often sold, in part or whole, to persons attracted to 
the invention by such notice. 
Patents obtained in Canada, England, France, Belgium, 

Germany, Russia, Prussia, Spain, Portugal, the Dritish 
Colonies, and all other countries where patents are 
ranted, at prices greatly reduced from former rates. 

Send for pamphlet pertltining specially to foreign pat­
ents, which states th� cost, time granted, and the re· 
quirements for each country. 

Copies of ·Patents. 
Persons desiring any patent issued from 1836 to N ovem .. 

ber 26, 1867, can be supplied with official copies at rea­
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent Issued since November 27, 1867, at which 
time the Patent Offlce commenced printing the drawings 
and specifications, may be had by remitting to this of­
lice $1. 

A copy of the claims of any putent issued Since 1638 
will be furnished for $1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, 
and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely 
bound Reference Book, gilt edges, contains 140 pages 
and many engravings and tables important to every pat­
entee and mechanic, and is a useful handbook of refer­
ence for everybody. Price 25 cents, mailed free. 

Address MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

a". Park Row, N. Y. 
BRANCH OFFICE-Comer of F and 7th Streets, 

Washington, D. C. 

ASTm,,'rOS �lltE-PROOF PAINT for wood-work. ASBESTOS CEMENT for repalrl�nd !lao retorts, 
leaky roofo, etc. A�BEtiTOS BOARDS, PAPER. THREAD, CI,O'I'H, SHEATHING, ANITG FELTS, e\c. 
applie1t�J��� On�:ettbe1:ie 1Irfd':;fc':legt!s°�� �;n::arr:�r��::'Z;,n Fk�fl/::::n3Z1:ietc��f::;n�:.�.Cltnd can be ea s�ly 

SEND FOR SAMPLES, ILLUSTRATED PA�IPHLETS, LIST OF REFERENCES, pISTS, ETC. 

H. w. JO:EINS MANUFACTURING C<"ANY, 
87 MAIDEN },ANE, NEW YORI{. 
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COLEMAN & IlRO., New Orleans; 'I'HOMPSON & UP�ON, San �'rancisco. 

_l� __ sg8 __ lg ___ 18�_I� 
Illustrated Catalogue sent free, On application to the Inventor and Sole ManufactUrer in the United ::::itates, �rr UA UTION.-'1'he public art' cau tionecl n{}(tinRt p urchasing or usinq any materials jor; or si1nilar pur­

poses, 'JJ'wrpflTti.'tl{} to contain ASBES'J.'OS, 'ft.nle� they bear our name and dates 01 patent'!. A. S. CAMERON, lVt', gU(.l.1"(tnt('� these paint� to be the best in the 'l.oorld for ye7Ural structural purposes. 
\Vhcn writing, please state YOIl saw this advertisC'ment in the SCIENTIFIC AMERI' Works, Foot of East 23d St. 

_________ NEW YORK CITY. MACHINERY OF IMPROVED STYLES FOR' b Ira makmg SHINGLES, HEADING and S'I'A VER; 
also G UAGE LA'I'lU;S for TURNING HANDLES. Sole 
maker. of I,aw'sPat.Shingle and Heading Sawing Ma- _ ._= Steam p Works. 
chine. Addres. 'I'REYOlt & (,0 .• �����rt, N:. Y. Es.F.1> 1826. 

ESTABLISHF.D 1844. 
JOSEPH C. TODD, 

JOS. G. ROGERS & CO., MADISON, HID., _ CHARHARDICK, 
wish to place a consignment of theIr T:mnate of Soda .� 

No 23 It III S t r e e t BOlLE R SCAI,E PREVEN'I'IVE In all ir,np!,rtant tcwns ''' ., , ". ' .  ' 

(Fonnerly of Todd & Ralferty), ENGINF.F.RandMACHIN_ 1ST. Flax, Hemp Jute. Rope, Oakum, and Bagging "[
achlnery. Steam Engines, BOilers, etc. AlsoAgentfor tue celebrated and Im proved Rawson & Rittlnger HOlst-17F �n�lne, I WIll furnish specifications and estimates for 

:nd
k��i�e 

�f ����ery. bend for descriptive cirCUlar in the United States,to be sold OL commISSIOn. Apphca- . -�. . BR(iN, N. Y. 
!!9E-_s_s��dted. Senaforbook on ��iler Inc�,!�a�i_on._ 

Foal' POWER TENONING MACHINER �'OR SALE 
By S. C. HILLS, 78 Chambers St., New York. 

---- -- -_. 

_II 
j. C. TODD, 10 Barclay St .. Nell' York, or Paterson, N. J. 

The fact that this shaftin· per cent. greater 
�i�ee���hu:e?�:�d��!��'u���l!� �

a
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'Ve are also the Role monufal the CELEBHATED 
COLLINS'PAT. COUPLING,ar.Pull.eys . Hangers, 
etc., of the most approved s'lee hst mailed un application to ; I.A UGHLINS, 

� 
� 

OF THE 
SOIENTIFIO AMERIOAN NON.COMBUSTIBI.E STEAM BOILER AND PIPE 

COVERING 
Try �treet, 2d and 31es, Pittsburgh, Pa. 100 S. Canal Street, Chicago. �lilwaukie, 'Vis. � Stocks of this shafti'" and for sale by 

��l>\¥tAc�N&
A

;���.:'r:./'§t�sN. Y. 
For 1877, 

'VITH "AlB SPACE" IMPROVEMENT. 
save�,��toE::o�r
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nk. ��Mfl1'1Era

S
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NOVE'S 
MILL FURNISHINC WORKS 

B�O�SV 
STEAM PUWOR K S, 

92 & 94 Liberlew York. 

THO: MOST POPULAR SCIENTIFIC PAPER IN 
TilE WORLD. 

THIRTY-SECOND YEAR. 

arc the largest in the United States. They make Burr 
Millstones, Portable Mills. Smut Machines, Packers, Mill 
Picks, Water \Vheels, Pullels and Gearing, special1y 

Great reduction in pricefor catalogue. The 
II Knowles" has always be& steam pump made. VOL UO XXXVI.-NEW SERIES. 

adapted to 1I0ur mili'J . .r.�'hlli;��JW,
u�UtfaIO, N. Y. 

@' i"", Premium (!/",,,d (!f A Ii al c.:e'I.i;:;;:;;i.�r;-lhmd and Sel.!-mkUl!l' 
])0 n)�'l!·J'J:'I) 4- ';/Hl � S:we molley! Do b��:zr.K'-l!.. ,--�!!.ft,-!!.-!!!!./S;�mOre:ldvl!rtismg 

....
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pre!S (or cards. labels, eLlvelopes, etc. L.'lrge � sizes for hrg� work. AnY/Kld.venu worl, them, 
hn.ve g'ood pastime (0," spnre hours, and can 

_ make money by takin� in small jobs. 

oa U- � h!lVe much fun a.ndmake money a (fJ).If 1ifJ) very {:lit at printillj{ cards, etc., 
J. J''1i:lES;S�:l' w MffS, KELsESYlli

t
vo�a:MP:r:d��:,
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MACHINISTS' TOOLS. 
NEW ANn IMPROVED PATTERNS. 

Send for new iilu8trated catalogue. 

Lathes, Planers. Drills, &0. 
NEW HAVEN MANUFj\C'rURING CO., 

Ne,v Haven, Conn. 

HARTFORD 

STEAM BOILER 
Inspeotion & Insurance 

COMPANY. 
I, B. rumIlr V. PrIS't. I.'. W.EI, PrII't. 

I. B. PIERCE. s.tJ. 

U 
cun buy 7l,� octave line rosewood Clll!e I'IANOS 
(u.ed a few months) for $130-cost owner $650. 
Nearly new tine CA HI l'IE'I' 01U'AN�, 4 set. 
of reeds,12 stops, �utJ-ua::;e. octave coupler, etc., 
cost owners $350, for $55. A 5 octave organ for 
$20. llIELOnEON�. used but little, $10 and 
upwardM. 'J1he above are not our own make, 

but are warranted in perfect order. r:I.'hey were taken in 
exch&nge for our celebrated BEA'I''1'Y P IANOS and 
ORGANS. Address 

DANIEL F. BEATTY, 
'Vllsbilllrtou, New Jersey. 

------_ . . -- --- -.� 
DO YOU NEED A GOOD SAW GUMMER OR SAW 
'J'ooth Swage 1 If so, write to J. W. MIXTER & CO., 
r:I. 'empletoll, MOBS. 

ROCK DRILLAACHINES 
AIR co�SORS, MANUFACTURED BY ROCKORILL CD 

SEND rOR PAMPHlETCHBURG �ASS. 

Type and P(J Materials 
FoFLE. 

The following Fonts ( good condition, hav_ in
fi�e�1�r ��� lt��g 

u
���lbout 5ro lbs. 

Brevier, 100 lb�. 
Nonp,areil. on Brevle�bs. 
��e�'n���� Job Tynet. 
All the above are COl 
Lends, Brass Rules, ( 
g�f ���4<I�\�

S
yS brasi,6. 

Chases, wrought irorx24 inches. 
Composing Frames, ! 
Racks\2. 

st��8��Wh SJ�::�r�n:hes, one 72xOO, bOth on 
Roller Press. 

anrr�r�r�
bP;e

c�:�e :�£���i��ICTt�I����Afn 
which the above is d( wanted for other pur­
poses on the IIrst of l'e lot will be sold very 

���k"'�
l
k �.,��,��i��J::�. AMERICAN, 

FORD Mill co. rt to Jaa.Bradtord M Co. 
iUF ACTURER8 or . Buhr Millstones, Corn & Flour Mill .. Machine., etc. tn Bolting Cloth. aD' 

W . ht' P t B k t l"urntlhiog. 

� I ,., � I �I) � I �il���:�:�:��:����: w\�����: � -_1-" __ _ .--_ .. ' Easthampton;,JM§."�s"�d
;;;
���������A�P�P�L�IC�A�T�I�O�N.�'�-: EMERSON'S PATENT REj]AD!! READ I!! 

NearlY 1,000 in operation. and 1,000,O'its sold per Year. 
"OFFICE of C. -.BOYD, LEV ANNA, OniO. 

.. We find Emerson's Patent Planer Tootbed Saw a perfect succes". It itlllg of time and files, and 
of saw·plate· and will cut more and better lumher than any solid ""w. And not cost as much as files 
and labor to keep other saws in order." 

N. n.-Read next week's advertisement. P""For circular and price list, :ldress, plainly written, to 
Emerson, Smith & Co., Beaver Falls, Pa., successors to Emerson, Ford t 

© 1877 SCIENTIFIC AMERICAN, INC. 

The publishers of tbe SCIENTIFIC AMERICAN beg 
to announcc that on the sixth day of January, 1877, a 
new volume was commenced. It will continue to be the 
aim of the publishers to rcnder the contents of the 
new volume more attractive and useful than any of its 
predecessors. 

To the Mec7U1nir, and Manufactm·er. 
No per80n cngaged in any of the mechanical pursuits 

should think of doing without the SCIENTIFIC AMERICAN. 
Every numher contains from six to ten engravings of 
new machine" and inventions which cannot be found in 
any other publication. 

TERIUS OF SUBSCRIPTION. 

One copy of the SCIENTIFIC AMERICAN will be sent 
for one year, 52 numbers, POSTAGE PREPAID, to any 
suhscriber in the United States or Canada, on receipt of 

three dollars and tWerUll cents by the pnblishers. 
One extra copy of the SCIENTIFIC AMERICAN will be 

supplied gratis for even} club Of jive subscribers at $3.20 
each; or six copies for $16.50 without extra copy. 
Postage free. 
The Sc ientific Amcrlcan Supplement. 

A weekly paper, uniform in size with the SCIENTIFIC 
AMERICAN. but a distinct pUblication. It contains work 
ing drawings of engineering works, and elaborate trea­
tises on every branch of Science and Mechanics, by 
eminent writers, at home and abroad. An illustrated 
Cover protects the handsomely printed sheets. Price, $5.00 per annum. Single copies 10 cents. 

One copy of the ScIENTIFIC AMERICAN·and one copy OJ 
the SCIENTIFIC AMERICAN SUPPLEMENT will he sent for 
one year, pnstage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven lJollars by 
the publishers. 

The safest way to remit is by Postal·Order, Draft, 01 
Express. Money carefUlly placed inside of envelopes, 
securely sealed, and carefUlly addressed, seldom goes 
astray; but it is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN &00., 
3'7 PARK ROW, NEW YORIo 

THE .. Scientific American" is printed with CHAS ENEU JOHNSON & CO.'S INK Tenth and Lom: bard Sts., Philadelphia, and 59 Gold St., New York. 


