
Inside Paire, each insertion - - - 7:> ceJits· .. 1ine. 
Back Page, eacb insertion· - - - $1.00 a line. 
J!Jnqravings may head adve1'ti8ements at the same rate 

�r line, by measurement as the tetter press. Adver
tUJements must be received at publicatiun office as early 
as Friday morning to appear in next issue. 

THE 

Berryman Patent 
Food Wator Hoator, 

AND 
Purifier, 

For H1gh. or Low Pressure EngInes. 
Delivers Feed Water at 210" Far. 
Prevents formation of Scale. Re-

old Scale. Tbe only Heater 
�ar)plilcaible to Condensing Engines. 

3,500 In use In United States and 
England. Send for circular. 

I. B. DAVIS, Hartford, Ct., 
Sole Proprietor and Manufacturer. 

MICROSCOPES t:",�e8�� �co�:,: 
clea, Telescopes, Thermometers. Senf' for 
Illustrated Catalogue. R. & J. BECK, 921 t.1hestnnt St., Philadelphia. 

STRANGER PAUSE!� A copy of the 
WeekI Union A dvertiser, Wayland N. Y. 

size oox12; an excellent journal, established 187:!. can be obtained by addressing. a postal card as above. It will please you. P!'" Mention this paper in"wrltlng us. 

s . VEST POCKET 

� GATLING GUN. 
� By Far the Smallest and Most Perfect ,-",=_-=-,1", POCKET ARM in the World. 

Secured by U. s. wild Fore:ltm Letters Patent. 
By far the most rapid repeating arm ever manufac-t��e,,�'Wltha gt'li'l�iv;l�ie

l�
a
r�. �!f:�t:8ci�e��'e"�:�:i 

�ze cartridge, and can be ca�ed In tbe vest pocket with 
g:i!a'i���'i,��������o r�����li�l'ee �:�is 1�

n
:iia�lCti��: 

Send for circulars. 

All Ri[ht Fire Arms Co" Lawrence, Mass. 
ALCOTT LATHES, for Broom, Rake and Hoe Han-

dles. S. C. HILLS, 78 Chambers St. N. Y. 

CAVEA· .. S, COPYRIGHTS, TRA.DE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica
tion of the SOIENTIFIC AMERIOAN, continue,to examine 
Improvements, and to act as Solicitors of Patents for 
lnventors. 

In this line of business they have llad OVER TIDRTY 
YEARS' �IENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada: and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats; 
Trade Mark Regulations, Copyrights for Books, Lab.e1s, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 

Harrison's . Sy�tem of Grinding! 
Illustrated Catalogue Now Ready .. 

NEW STA�D.ARD FLOURING· MILLS. 
Old Tbeorh,s Ho 1zontal Grinders; Slow Runners, 

Fully' EXploded. Fine Flaur, Hlgb'Speed; and Economical Milling Fully Nsta bllshed. ' , A NEW 'Copy'For All. 
Millers and Editors please address 

EDW ARDHARRISON, 
No. 13:> Howard Ave. New Haven, Conn. 

C'C' ARDIOLA'S 

CillcuIatingMMhines,. G. B. Grant, neverly 8t;. Boston: 

HARTFORD 
STEA-M BOILER 

Inspection & Insurance 
COMPANY. 

[DECEMBER 8, 1.877. 
THE TANITE 00. 

STROUDSBURG, FA. ,-
EMERY WHEELS AND CRINDERS. 

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

Steel Oastings, 
From � to 10,000 lbs. weight, true to pattern. An InVSlu
able substitute for forgings, or for malleable Iron cast-

COFFEE & SUGAR MACHINERY I I 
Cofl'ee, Malt, Corn, Cocoa, and Grain- W. B. FRANKLIN, V. Pres t. 1. M. ALLEN, Pres t. 

ms requiring great strenlfth. Send for circular and 
ce list to CHESTER STEEL CASTING COMPANY 

VELINA STREET, PHILADE),l'HIA. PA. ' 

Drylnlt Macbine. (;ofl'ee-Hulling and J B PIERCE �ec'y PoJisbillg Machine... 4'ofl'ee-Wa"bing . . , I) • 

TORPEDO VESSELS. By MR. DONALD 
��ic�ri:l�t�� p�:; Ia;"lKllr��I�: ;r�hr,;n1�� 
pede-boat syste1ll,from \\he earliest efforts to the present time. Giv1ng dimensions and performances of the 
several sizes bUilt by 'l'hornycroft Bros. for the various governments, hillhly Interesting trials of these boats, 

lUachine. DeUx Sugar Evaporator. 
Messrs. C. ADOLPHE LOW & CO .. 42 Cedar YALE VERTICAL MILL Street, Messrs. ll'J UNOZ & ESPRIELLA, 52 Pine • 

Street, New York, are Mr. Guardiola's Agents, and they . 
will give prompt attention to all orders for any of the ag�se�';J�n'i"�I\�'t:':il��� a &�raw,t,18nlri'fs�i�ifr'o above machines. 

EsTABLISHED 184.t. 
JOSEPH C. TODD 

(Formerly of Todd-& Rafferty), ENGlNEERandhu.CRIN-1ST. Flax, Hemp Jnte, Rope, Oaknm and Bagging Machinery, Steam Engines, Bollers, etc. AlsoAgentfor tbe celeprated and Improved Rawson & Rittinge.· HolstInf �lUe, I will furDlBh specifications and estimates for al klU�s <)f machinery. Send for descriptive circular and pnce Address 
J. C. TODD, 

10 Ball'clay St., New York. or Paters.on, N. J. 
.. Indispensable to the Library. Olergyman Lawyer, PhYSician, Editor Teaoher, Student

' 

and all oj any oalling in life who desire knowl: 
edge." 

ENCYCLOP lEDIA BRITANN1GA. 
Ninth Edition.·-Ameriean Reprint. 

This great work Is beyolld comparison superior in Its elaborate aJ?d exhanstlve character to all similar works. The contrIbutors are the most distinguished and orig���t tbinkers and writers of the present and of the 
ThiS issue Is the Ninth reVIsion In a space of over One hundred years since its inception, and this reprint a copy in every particular of the British Edition now 'in conrse of publication, is the best and cheapest work ever offered to the American people. ' 
The articles are written In a most attractive style 

an!! the qnantlty of matter In each volnme is one� 
!�lJM;'i:':��:�a����me than in any otber Cyclopredia 

'l'he work contains thonsands of Engrav1ngs on Steel 
��d

r:� g..dfg:'ft.ls prlntedf:om entirelY new type made 
iii will be comprised in twenty-one Imperial octa.vo volumes, six of which are now ready, and the succeeding volumes will be issued at the rate of three a y"ar .. fl'j:'e

IF
el'vol., extra cloth'binding . . ... ' .; .$�.OO. 

n a Turkey Morocco. extra ...... ..... . .. $7.00. 
Sold only, by subscription. 
A neat Pampblet, giving specimens of paglls cuts 

�li��lt!sf�"a��ft"Ca���.of contrlbntors, etc., will b<i 
J. lJ.I. STODDART &, CO., Pub1tshers, 

')'23 Chestnnt Street, Philadelphia. 

H. H. KEY. Pnbl1sb4)r, 
Room No.8, 120 B roadway, N. Y. 

PY'rometers, ��n�h&'&lnila�rtlp�
f 

Boiler Flues, Super-Heated Steam, 011 Stills, &c. • 

HENRY W. BuLKJ.EY, Sole Manufacturer, 119 Broadway.",. Y. 

25 FaRhionable Carj\s. no two alike. with name, lOc. 
postpaid. GEO. I. REED & Co., Nassau. N. Y. 

E:NCINEERS WANTED 
In all towns In Eastern, extreme Western and· Southern 
States as agents to sell the besttwo pl.ton rod packings made. 'Llberal terms /dven gQod men. FOREST CITY PACKING CO., Cleveland, Ohio. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS MANUFACIURED ilY BURlEICHROCKDRlll CO 
SEND FOR PAMPHLET. FITCHBURG NlASS. 

Mill Stones and Corn Mills. 

AMEICAN SUPPLEMENT No. 79. Prloe 10 cents. To 
be had at this office and of all newsdealers. 

Liquid Paints-all shades, finest in the world. 
Fire Proof Paint, for Wood worl<, &c. 
I::���i�ftl�b'fl� :t�f���nc�'if!g 

&c. 
Roof �a ting, for restoring and preserving old roofs. 
Cements! for Retorts, Furnaces, Leaky Roofs, &c. 
Steam P..n>e and Boiler Covering s. 
Steam Packing, Asbestos Boards, Fir'e ProllC 

Coatinlfs, Sheathings aud ROOfing :I!'elts, &c. These artloles are ready for use, and can be easily applied by any one. Send for Samples, Pamphlets, Price Lists, &c. 
H. W. JOHNS MANUFACTURING COMPANY, 

87 Maiden Lane, New York. 
lPHlLADELPHIA BRANCH 406 Arch st. 

Also DOWNIE TRAlNER & CO., Boston. 
for S .  W. HEMPS TED & CO., Columbus, Ohio. 

Sale by �: 1'.' :.r�llRC2·b�: *';,�s
orleans. THOMPSON & UPSON, San Francisco. FOUNDRY AND MACHINE SHOP FOR 

Sale or Rent. We offer at a bargain, our old works. 
�pt�t.�f t�:re ':''<i

b/!�8tlfJs ���c�o:;r,:gl::: ��n or wood worfJng business. Coal, Iron, bard and soft 
lumber close at hand. Three railroads. Address SOUTH BEND IRONWORKS, South Bend, Ind. We make Bur M1ll8tolles Portable Mills, Smut Ma. chines, Packers, Mill Picks" Water WheelS) Pulleysa and 

�rlng, specially adapteu to Flour Mil s. Sen for \l3talogue. J. T. NOYE & SON, Buffalo, N. Y. PERFECT 

$3Pr1E�l�n�V�10 er.H���j NEWSP A�ER FILE 
t L I 'P la k The. Koch Patent File, for preserving newspapers o awy press. ar&er s zes for �or. magazines, and pampblets. bas been recently Improved f:i:vt::::� i'i':;;,ll%ma�:Yfour am:'� and price reduced. Subsoribers to the .. SCIENTIFIC AM
ment for old or young. Or it can be made ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
mooev maki� business anywhere. Send 8�plied for the low price of $1.50 byniaU, or $L25 at the 

@�@m!&Y 8'k1'f��rr trtM)�ta�����turers. II S6rE�M¥fd'?���, ��21f�de�ec��%!jti�� 

= ______________ M_ e_r_id_e_n_,_c _o _n _n _. ' eVl��::' who wishes to preserve e paper. 

D .A..N"Bp'J:.,!e��:I'�ri�����: MUNN & CO" 
Manuf'd by the HULL & BELDEN CO., Danbury, Ct. 

Pnbllshers ScIENTlJ'IC .A!lmRICAN. 

O·T·.I S·, SAFETY H?ISTING 
. Machlnery. 

. O.TIS BROS. & CO .• No. S48BroadW!ly,New�ork. 

�. Model Engines. � Complete sets of j1!-s c �:�I��m�l s 

Rcvem Motion 
r 

Model steam En&ines 11-2 in. bore, 3in:stroke price, $4; ditto 2 In. bO
. 
re, 4 lU. stroke. price, $10, same style as cut. Eureka Foot,LatheB·only 15 Dollars. Gear Wheels and 

Parts of Models; All kinds of Small Tools and Materials 0 e s general 
ff6'&¥;'M'6W�Wf8M��XN,23 Cornhm,.Boston.,Mass. 0 v e t a  II I n  g 

with thick or 
- �.thln stuff8' Simple, Durable and 

KN OW A new Medical Treatise, .. TIm Efficient. Il'ir Send for Pamphlet . SCIENCE OF LIFE. OR SELF-PREB- ��ad ��':.Rlb,�fer���· all�;8:�� 
containing further information abollt PatellUl and how The fact that· this ·sbaftlng haS 75 per cent. greater 
to procure them; directions concerning Trade Marl's, �1h��bu:e�:'e",id��),"�'u':,nd�'%f��I�tt';,���f'i;c����tg.il Copyrights, Designs, Patents, Appeals, Reissues, In-' We are also the sole manufacturers of the CELEBRATED 

T H Y S E IF ��!Tff;" :e��O\:or ,ri':.r:Y\l'I�ry Variety Moulders made to order, and warranted by the 
.. 

�flg���hP�:s����ti:;'ne\\��s ��: B. c. MACHINERY CO., 
ilrice of the book. Gold Medal aWarded the author. The BattleCreek� Mich. 

frlngements Assignments Rejected Cases Hints on COLLINS' PAT. COUPLING andturnishPulleys,Hangero , , , etc'j of tbe most approved styles. Price list mane(! on 
the Sale of Patents, etc. ap" lcation to . JONES & LAUGHLINS . Tr;y: Street, 3d andM Avenues Pittsburgh Pa. Ji'o1'eifln Patents .-We also.se:nd,free of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun
tries of the world. American' inventors should bear in 
mind that, as a general rule, any invention that is valu
able to the patentee in this country is worth equally as 
mucb in England and some other foreign COuntries. 
Five patents-embracing Canadian, English, German, 
Jl'rench, and Belgian-will secure to an inventor the ex
clusive monopoly to hifl discovery among a bout ONE 
IIUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob
t.lined abroad by our citizens almost as easily as at 
bome. The expense to apply for an English patent is 
$75; German, $100; French. $100; BelgIan, $100; Cana-. 
dian, $50. 

Copies of Patents.-Persons desiring any patent 
issued from.1836to November 26. 1867, can b e  supplied 
with official copies at reasonable cost, the price de: 
pending upon tbe extent of drawings ·and length of 
specifications. 

Any patent issued since November 27, 1867, at whiph 
time the Patent Offic·e· commenced printing the draw
ings and specifications, may. be had by remitting to 
this office $1-

A copy of tbe claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit fo� the �ame 
as above, and state name of patentee, title of inven
tion, and date of patent. 

'A pamphlet, containing fun directions for .obtaining 
United States patents, sent free. A handsomely bound 
R�ference Book, gilt edges, contain" 140 pages and 
many engravings and tables important to every pat
entee and mechanic, aud is a useful hand book of refer
ence for everybody. Price 25 cents, mailed free. 

Addre"s JrlUNN & CO .. 
Pnblishers SCIENTIFIC AMERICAN. 

3?' Park Row, N. Y. 
·BRANOH OFFIOJ!J-Oomer of F and 'ith ,Streets, 

Washington, P. O. 

190 S. Canal Street, Cbicago, lil., and M1lwaUlde. Wis. , ar Stocks of tins shafting Ip store and for sale by 
FULLER DANA & FITZ Boston, Mass. ",EO; Pli:A.CE·& CO., 121 Chambers St., N. Y. 

PJINCHING p;oPM�t.!f:"e�.a
n'Hi�s's�o{dIgr� 

'PRESSES. �1J;�ER PRESS CO., Middletown, 

FOOT LATHES I ::.e��;::,,;, ���!ltM!�:. 
90 

PATENT SCROLL AND BAND SAW MAOHINES A 
speolality. CORDESMAN, EGAN & CO., Clnolnnati, O. 

Niagara 
Steam Pump Works. 

ESTABLISltED 1826-
CHARLES R HARDICK, 

N o. 23 Adam·s Str e et, 
BROOKLYN, N. Y. . 

R0f'fARDUS' PAT3T UNIVERSAL ECCEN
. TRICMILLS-For grinding Bones, Ores Sand Old 

Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
'Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, MiCa, 
etc., and whatever ·cannot be grounu bt; other ·mllIs. 
tl:iiJo�!-'�¥�M§6W�e:���r:� foasJhJ�ck��G.nt 
DUS, corner of  White and Elm Sts .• NewYork. 

LEFFEL WATER WHEELS. 
With recent improvements. 

Prices Greatly Reduced. 
7000 in successful operation. 

FINE NEW l'AlIIPBLI'r 1'011 
Sent free to those In+AP''ot,.,1 • 

James Leffel & Co., 
Springfield, O. 

109 Liberty St.. N. Y. Citv. 

Worcester, Mass., 

Manufacturers of the Blaisdell Patent Upright 
and. other tln!t-clllllS Machlnilita' ToOls. . 

aly8tg,���l'a�
n
,8al�� "�it �i1��� of Life Is;beyond 

H E A L °5 Snowflake A ssorted Cards, with name 100. ordinary work on Physiology Ail' Outfit lOC. SEAVY BRO·S.; Northford. Ct. ever published." An Illustrated Pamphlet sent FREE. Address THYSELF 'OR. W. R. PARKER, No .' , 
Bulfinch Street, Boston. Mass. 

SHEPARD'S CELEBRATED 
$�O Screw Cutting Foot Lathe, 
Foot and Power Lathes, Drill Presses, 
�<ft�Jb��:r�lh���ti��i:'T�� 
��1f.;g!?.:'

g
tf �:J't�

rs
fo�

t�m:te�s 
f
g� 

artisans. 
H. L. SHEPARD & CO., 

SS, 90 �P.?ci��':t�tQhiO. 

Phillips' Vertioal Burr Mills. 
adapted to all kinds 
of grinding, w it h 
Scroll Ventilator and 
Discharge. Approv
ed Self-Oiling Bfidge 
Tree Box. Our clean_ 
IngaUachmentof Fan 
and Screen makes it 
the most perfect Corn 
Mill ever constructed. 
We use forged Cast 
Steel Shafts, andguar
antee our Mills supe
rior to anytblng In the 
1narket. Address 

CJ. CJ. PHILLIPS, 

1872, 1874, 1875, 
SCIENCE RECORD. 
t� i�lfo�:��; \�,:e r\'E���dld books are offered. at 

Among the SUbJects, fhe following are the most noteworthy, exhibiting In a condensed form a general ac. count of the ProlQ'ess of the World: 
�I�l6���rc� 1�¥> ���rJ'iNlr��, ELECTRICITY, LIGHTsREAT, SOUND. 
���I[��Lf3J'Ilo\1!fIbu?BlR��TS. 
AGRICULTURE, RURAL AND HOUSEHOLD ECONOMY 

� MATERIA MEDICA .... THERAPEUTICS, HYGIENE. . NATURALHISTOR, AND ZOOLOGY • �:J:�f?iI�GY, TERRESTRIAL PHYsICS, 
GEOLOGY AND MINERALOGY, ASTRONOMY. 1lIOGRAPHY AND NECROLOGY. 
Each yearl)' volume contains about 600 octavo pages, 

!P�!�1�lb�U:J1� :U'h�fa'i[tla(t ..:�:�:r.�m"e�\'.�':.�� and WIll be mailed ill receipt cf $1.25 each. Address 
MUNN & CO., PUBLISHERS, 

37 Pa,k ROW, New York city. 

BRADFORD MILL 00. 
Successor! to Jaa, Bradford" Co. 

IIANUFACTtrBERS,OI' 
French Buhr Millstones, 
Portable Corn & Flour Milli. 

Smut Machine •• etc. 
Also, dealer' iii. Bolting Cloths ant 

GeneralMill Furnllb.lng. 
Olllce&Factory.158W.SdSt. 

NCINNA'I'I, O. 
·W.R.Dunlapt� 

SENT APPLICA'l'.lOlJ. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS; Send for new iilustrated oatalogue. 

Lathes, Planers. Drills, &0. 
NEW HAVEN MANUFACTURING CO� . 

New Haven, Conn, 

4048 Girard Ave., TIRE" Scientific Amer.ican" is printed with CHAS, 
ENEU JOHNSON' & CO. 's INK. Tenth and Lorn-West Phila. baro Sts •• Phlladelph\a, and 59 Gold St •• New York. 
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