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�dlttrtiStmtnts. 
(osi.le PaSle, each iDMertioD --. ,. 3 ceuhl R line. 
Back Pnlle, each Insertion - - - 81.00 B line. 

(About elgll t words to a line.) 
Engravings may head advertisements at the same rate 

per line, by 1fIR{l8Urement as the letter pres8. Adver­
tisements mwt be received at publication o,ffice as early 
as Thursday 'TTW1"TIi7I{J to appear in rw.xt tssue. 

FOR SALE CHEAP. 
A very handsome Westley Richards 

Breech-Loading Shot Gun. 
Weight, 8 lb •. 6 oz •. ; 10 gange; central fire; Brazier 

locks. A first-cIBBB gnn In every respect, and bnt 
slightly used. A gun suitable for general shooting. 

Also a very lIUe double-baJ'reled, centralllre 

EXPRESS RIFLE, 
No. 577 bore . Welghs about8lbs. Engltsh sole leather 
case with tools complete. A splendid weapon for deer 
and bear shooting. Built by E. M. RUey & Co., London. 

Address HODGKINS & HAIGH, 
298 BroadwaY,New York. 

ROCK DRILLS, � 
COMPRESSORS, �ry�, 
FUSE, �� 
BATTERIES,�����+-.;.· 
POWDER. � ':)���. 

11 HERMETICAL SANITARY CLOSET 
n� GUARANTEED ABSOLUTELY WATfR&GASTfGHT 

-�, 11 - Sf NO FOR CIRCULAR. -

J,�; :/..,,\Cl"'" S.\.<�r,. 4 I'Lnc\-IH\ S, 1'.:'1. 

STILES & PAlnliVtpp:A-tr8l,��ddletown, Conn. 

SPECIAL SKYLlGHT for MECHANICAL 
PHOTOGRAPHY. - Al:cl>ltect ural and Fatent 01Hce 
R��I':�':;h ��'he�cI!{fid'8�{7f}���e�J!�!?k!�Y�:'k� 
OAK TANNED LEATHER BELTING. SINGLE AND 
Dou ble thickness. and of all sizes. Also Lacing for sale 
cheal1, by SAMUEL ROBERTS. 108 CIUrSt., New York. I 

FOR Si\.LE.-TWO 3W X 20' TWO-
fiue Boilers, with Domes. Casting.. complete. All In 
t
oo

��rS':iMc�
a
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f
80��g�f �rr�';,'r. W �rk,

A
B�!r. 

Second-hand dealers need not apply. 

CONDIT, HANSON & VAN WINKLE 
• 'w/P .. \q""ts lVJ-,'WARK.N.J. . 

The George Place Machinery Agency 
illnchlnery of Every Descl'hlllon. 

121 Chambers and 108 Reade Streets, New York. 

Mill Stones and Corn Mills. 
We m ake Rurr Millstones Portable MIlls, Smut M .... 

chines, P ackers. Mill Picks. Water Wheels, Pulleys, and 
Gearing. speCially adapted to Flour MlUs. <lend for 
catalogue. 

J. T. NOYE & SO:S, DuOiLlo, N. Y. 

lOE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. SUl'rLE.\1�"T No. olD. Price, 10 cents. 

THE 

Eclipse Engine 
Furnishes steam power for all 
trwrAlrs� aE�

r
ro:e:v��� 

where a first-class and eco­
nomical En

�
e is required. 

�';.��d flf�CIU
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ai, '76. Refer to No.', Issue of 
'77, No. 14, Issne of '78. of R('I_ 
F.:iTIFIC A.UEfUCAN, for Edt­
torlal lllustrations. 

�'RICK & CO., Waynesboro, Franklin Co" Pa. When you write please name this paper. 

$10 to $1000 Invested In Wall St. Stocks makes 
fortunes every month. Books sent 
free explaining everything. 

Address BAXTER & CO., Bankers, l,. Wall St., N.Y. 

CAMERON STEAM PUMP, 
Also known as the" SPECIAL" PUMP, Is the standard of 

excellence at home and abroad. For Price Lists, address 

CAMERON PUMP WORKS, 
Foot East 23d Street, New York. 

I'!HEP A RD'S CELEBRAT ED 

$lO Smw Cutting Foot Lallie, 
Foot and Power Lathes, Drlll Presses, 
�
C
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H. I,. SHEPARD & CO •• 

��I".!�:':l�S31, 333, 335, 
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Wood-Work1ng: Machinery, 
Such as Woodworth Planing, Tongnlng;-and Grooving 
�����

e
�e�oa:
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i:t8ac1N���:8�l!ifsfn��O�80��}��� !�d 

fle-Saw Machines, and Wood-Working Machinery Iten.,.. rally. Manu�'i�J.'{t"�J'nY, RUGG& RICHARDSON, 
(Shop formerly QC�u�t�J �l;"l.SifIrL � °JS:rer, Mass. 

EsTA1ILJljHED 1844. 

JOSEPH C. TODD, 
ENGINEER and MACIDNJ8T. Flax, Hemp, Jute, Rope, 
Oakum and Bagldug Machinery, Steam Engines, BOilers, 
etc. I also manufacture Baxter's New Portable Engine 
of 1877. Can be SHen in operation at my store. A one 
horse-PQwer portable en�n

l'i 
complete, 'l25

�
two horse-

ro�:�;, �g. 8�ariuf:ctJgJ8��i:st�elY�i 
three 

J. C. TODD, 
10 Barda)' St., New York, or Paterson, N. J. 

'�PREMIUM�. �''Ptj MANUf'ACT'O AT MOU�T HOllY N.J. 

Send tor Ca talogne of the 
FIRMENIt::H 

SAFETY STEAM BOILER, 
For burning smoke and all gases from 
coal and all kinds of fuel 

Requires no cleanlnll' of Soot 
or Ashes. 

J. G. & F. FIRMENICH, 
BuOillo, N. Y. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new lUustrated catalogue. 
Lathes, Planers, Drills, &0, 

NEW HA.VEN lUANUFA.C·.''URING co., 
New )laven, Coon. 

TELEPHONEWorks 1 mile. 
PrlceU. Pat 'd. 

ClrcuJa.rs tree. HOLCOMB &; CO., Mallet Creek, Ohio. 

EHv�rYOManJl�Hr e!7tlr.�)���i;;� 
IS wn . ForbuaiDell'fJt:asure,yonngOrold 

Catalogue 0 Presses, Type, Etc., 

Pr'l nter ' for t .tampo. KELSEY &, Co. 
• ELS \'> Meriden, CODn 

With recent improvements. 
Prioe. Greatly Reduoed. 

7000 ins uccessf ul operation. 
I'IHI NEW l' AKl'BtZ'l' rOi 1877 
Sent free to those interf,stf,dJ 

James Leffel" CD" 
Springfield, O. 

to<} Liberty St., N. Y. City. 

89 Mnmmer Street, Boston. 
•!�d� b���E

m�j� �!�tCJ!.� 
A practical road machine, easy to 

learn to ride, and when mastered , one can beat the best horse in a. 
day's run over an ordinary road. \ .. Send 3c. stamp for pri ce list and 20-
page catalogue wltli full informat'n. 

It::E AT 81.00 PER TON. 
The PICTET ARTIFICIAL ICE CO" 

LIMITED, 
Room 51,Coal and Iron Exchange,P. O. Box 3083,N. Y. 

BOILER COVERINCS. 
SA VE 10 TO 20 PER CE�T • 

THE CHALMERS-SPENCE CO., Foot East 9th St� New York. 

Co (0" 'FiOLLED 
." SHAFTING. 

power, 
pressure 

water. takes little 
room, never gets out ot 
repair, cannot blow up, 
requires no fue I, ana 
needs no enJrtneer. No 
delay, no firing UP, no 
asbes, no extra insur­
ance, no coal bills j t

8 
:�'j:f�r b���ng �'h'::'i�h 
Organs, running Print-
�¥t��!�¥��n�ewt:E:�� 

Scroll Saws, Grindstones, Coffee Mills, ","usage'lachlnes, 
Feed Cutters, Corn Mills, Elevators, etc. Four-hol'

8
e 

power at 40 pounds pressure ,of water. Is nolseles
8
. 

neat, compact. steady, and, above aU, very cneap. "'Ill 
work at any pressure above 15 Ibs. Send lor ctrcu18�, 
ad*,�jWl�ku�

n
�l�g{�oToR CO., Newark, N. J. 

.1I!1i1il1Dl1I� THIS NEW 
.dI ELASTIC TRUSS 

.. •• ��!�b!� 4���L�r�Adj�!t�!!·8'.�� 

i���rliiii�ij�f� 
tbl! Bernia hi lecnrt114? and Dl&bt. and a radical eurp- cer· 
t .. iD. U 1. easy. durable an cheap. MeDt bl ntail. Circulars 
I..... Eggleston Truss Co., lihicago, III., 

Cigar Box Lumber, 
M ANIJFACTURED byoorNEW PATENT PROCESS. 

The Best In the World. 
SPANISH CEDA� 

MAHOGANY� 
POPLAR. 

Alsotblnlumberof all other kinds, �to�ln.,8t corre-
�

n
��Dfe P:.:'d"'at :J1J.:'��� Un :.w�;'lo ��Yi�l�!� 

outside or. our establishment. Send for price list . 
GEO. W. READ & CO., 

lS6 to :JOO Lewis Street. N. Y. 

W 

�B'J:'ESJ:.A.N 

��'�l'ro!!�,ltl!!:'l'�!!!-!;! 
Hlgbest award at CeDtennlal Exhibition. Bead tor pia­

torlal catalogue and price 1 ist, tree. Asents wanted. .'0 per d"1 
�tlaranteed. SaDd, boulderl. and rock easlly ha.ndled. Address, 
pa;RCE WELL EXCAVATOR CO .• �06Elm Ave .• Philad .... PI.. 

PERFECT 

BRADFORD MILL CO. NEWSPAPER FILE 
Sueeellor. to J at. Bradford & Co., 

"U,JI(11J'.t.cruaKU OJ' 
French Buhr Millstones, 
Portabl. Corn'" Flonr Mm., 

Smnt. lIachlnes, etc. 
AIIo, �:::. �Ilro��� and 

Office II!: Factory, 158 W. 2d St. 

CINCINNA TI, O. 

The Koch Patent Ftle, for pre!lervlng newspapel'
8
, 

magazines. and p&m\?hlet •. bl," been recently Improved 
and price reduced. �ubscrlbers to the SCIENTIFIC AM­
ERICAX and SCU:XTIP'ICAMERICAX 8UPPLElIn�STCan be 
supplied for the low price of ,1.50 by maO, or '1.25 at the 
office of this 

J"}
per. Heavy board sides; Inscription 

���5:;?:�0 W}::'RJ,C�:':ri� tr.!t;..��
ssary for 

Addr(,fi' 

[FEBRUARY 15, 1879. 

ITHF� TANITE CO .• 

STROUDSBURG, PA. ' 
EMERY WHEELS AND CRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 

ROCK DRILLlN� MACHINES 
A NO 

' 

AIR COMPRESSORS. . 
MANUrACTURED BY BURlEIGHROCKDftlLL CO 
SEND FOR PAMPHLET FITCHBURG �ASS 

Holly's Improved Water Works, 
Direct P umping Plan. Combines, with other advnn­
tages, over older systems, the following: 1 SecurE's by 
variable pressure 8 more reliable wB.ter supply for all 
¥.
urposes. 2. Less cost for construction. a. Less cost 
u:��I'li'i,fl�,!�

e
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fords the best fire protection In t'ffe world. fi Largely 
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tlon by descriptive 
Yl:OLLY MANUFACTURING CO., Lockport, N. Y. 

SPENCERIAN STEEL PENS. 
Superlor EngHah 

make. A luunpll! 
cllrdof one each ot 
the twtnly numben 

��!��t�12���: 
IVISOY, llLAKEMU, TAYLOR & CO., New York. 

Steel Castings, 
From l: to 10,lXXllbs. weight, true to pattern, sound and 
soliri, of unequaled strength. toughness and durability. 
An invaluable substitute for f 01c

ings or cast-iron re-
����E�§��1
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1 3D1lferentmaChineSWlth which 

in miscellaneous work can 
compete as to QUALITY ANn 

iu��:j wt
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MACHINES St:NT ON TRIAL. 
Say where you read this, and send 

for catalogue and prices. 
W. 1<'. & JOH.N BARNES, 
Rockford, Winnebago Co., Ill. 

OF 

$dtntifit 
FOR 18'79. 

The Most Popular SdentUie Paper in the World. 

VOLUME XL,-NEW SERIES. 
The publishers of the SCIENTIFIC A)IERICAN beg 

to announce that on the Fourth day of January, 1879, 8 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the content. of the 
new volume as, or more, attractive ond useful than any 
of Its predecessors. 

Only$3.20aYear inchulilll!'Postnll'e. Weekly • 

1)2 Numbe)'s n Year. 

Thla widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful information, and a large number of 
orlldnal engravings of new Inventions and discoveries, 
representing Engineering Works, steam )Iachlnery. 
New Inventions, Novelties in Mechanic3. Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi­
tecture, AKriculture, Horticulture, Natural History, ete. 

All Cla"ses of Renders find In THE SCIENTIFIC 
AMERICAY a popular resume of the best scientific In­
formation of the day; and it Is the aim of the publishers 
to present it in an attractive form, avoldin� B8 much as 
possible abstruse terms. To every Intelli�ent mind, 
this journal alfords a constant supply of Instructive 
reading. It;s promotive of knowledge and progress In 
every community where It circulates. 

Terms of SUbMCl'iption.-One copy of THE Scn:x .. 
TIFIO AllERICAx will be sent for one year-52 numbers­
postage prepaid, to any subscriber In tbe United States 
or Canada, on receipt of tbJ"�e dollnrl'il nnd h�'enty 
centtJ by the pub1ishers i six months, $1.00; three 
months, '1.00. 

Clnbs.-One extra copy of THE SCIENTIFIC AME RI­
CAN will be supplied grati3 for ('1'ery club oj Jh1i! subscribirs 
at $.t20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIEXTIFIC AllERt CAN and one copy 
of THE SCIEXTIFIC A�IERICA� SUP1>LE'MENT will be sent 
for one yea.r, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of Beven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed Inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but Is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN de. CO., 
37 Park Row, New York. 

To }<'oreilln S"b8c ribers.-Under the facUlties of 
the Postal Union, the SCIENTIFIC AMEUICAN Is now.ent 
by post direct from NewYork, wlth regularity, to subscrlb­
ers In Great Britain, India, Australia, and all other 
British co!!'nles; to France, Austria, Belgium, Germany, 
Russia, and all other European States j Japan, Brnzl1, 
Mexico, and all States of Central and South America. 
Terms, when sent toforelgu countrles.Canada excepted,. 
,"" gold, for SCIE"TIFIC AMERICAN, I year; ,Il, gold, for 
both SCIE"TIFtC AMERICAN and SUPPLEME"T for 1 
year. This Includes postage, which we pay. Remit by 
postal order or draft to order of Mnnn & Co.,37 Park 
Row, New York. 

J. R. Stewart, p,,,, W. R. Dunlap, See 
LISTS SENT ON APPLICATION. 

lIUNN & CO., THE .. Scientific American" is printed with CHAS. 
E�EU JOHNSON & CO.'S INK. Tenth and Lom­

Publtshers SCIENTIJ'IC AMERICAN. bard Ste., Pblladelpbla, and 69 Gold St., New York. 

© 1879 SCIENTIFIC AMERICAN, INC. 
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