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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 
"CAN I BECOME AN ELEC

TRICAL ENGINEER?" 
loVe tt'ach Electrical Engmeering, Electric Lighting, 

Electric Railways, Mechanical Engineering, Steam Engi. 
1I1'!�ribg, �leebanical Drawing, at �our hOll1� by mali. 
Institute indorsed bv Thos. A. Kdlson aud others. 
ELECTHICAl,

'
EX(;}XEER ISSTITt:TE. 

D'pt. A, 240·242 \V. 2Sd St., Sew York. 

$250.00 A MONTH 
AND EXPENSES MADE. 

Magic 
Lamp 

MAKES ITS 
OWN GAS. 

They Pay for Themselves 
Gives 90 to 100 Can· 
dle·power light M a 
costo[ only 

1 CENT 
FOR 

10 HOURS. 
No danger, no risk, no 
trouble , no sluell. The 
l\IOIrJe Lamp is made a 

standard by ft ra Insur. 
ance Underwriters. 

MADE IN All STYLES AND 
PRICES. 

AGENTS �:�{3�OO
a��1�fh selling these Lamps. They 

sell on sight to slores and 
families . ., ,"er One MIIUon 
l'IIow In UMC In U. IS. and 
CanJlda. 'Vrite to-day for 
territory and sample lamp. 

E MACIC LICHT CO •• 

P.etory. 9 to 15 River St.. CHICAGO, IllS .. U. S. A. 

Acetylene Gas Lighting 
Reduced to the most 

EOicieut� �afest, Simple 

and Ecullonlical Use. 

We guarantee our machines per
fectly automatic in action, to ex
tract all the gas from the carbid�. 
and absolutely no over production 
�f ol�:��i�;:· Of

A
��i��°'ir�j����i1ev

r�� 
Standard sizes ll) to 1?0 lights. Ex
clusive territory given to responsi· 
ble agents. Corrpspolld with .. 

NIAGARA F ALLS ACETYlENE GAS MACHINE 
Niagara F alls, N. Y. and Canada,

· 
l,u .. 

A STRONG CONTINGENT, 
Having Ample Capital, 

Is Rea�y to Consider Propositions for the Devel
opment of Enterprises Throughout the 

United States or its Tributaries, 
"The building' of Railroads, Water Works. GaB Works. 

:1\egtb�rl!�\lt�fu�l:��rr:rJ:1:�s
ti�ftl

P�:�tsnsl:����s
u��� 

th eir merits. 
'rhe authors of this advertisement can control ample �i���:�. a�dg���s 

meritorious propositions will be con-

P. O. Box 2779, Boston, Mass. 

port�r' S fiuman� Dridl�. 
No Bit i n  the Horse's Mouth. 

Horsemen indorse this Bridle 
because it i8 the best for all horses. 
It prevents frolhlnll,-lolling of the 
tongue. etc. No more trouble witl! 
HOre mouths. �rhe hardest pullers 
dIiven with ease. Every lover of 
the horse SllOUld use it, because it 
�t::�a��. Fi�ll:li���fl�ldl��itb 
I{etail Best Grade Nickel, . $;j.OO 
I{etail Best Grade Enamel, 4.00 
�econd Grade Nickel,· . . 3.;jO 
Second Grade Enamel, . . 3.00 

If your hardware or harness 
dealers do not bave them write us. 

Sent prepaid on receipt of retail price. 
Stat. if you use side·check or overdraw. Agents Wanted. 

PORTER HliiUANE BRIDI,E CO •• 

DePt. A. Sudbury nuilding. Bostou, IlIas!!. 

ARTESIAN 
Wells, OilandGas Wellsdrilled 
by c('Intract to any depth from50 
to 3000 feet. We also manufac-��ie

adl��U��:fl
b :ri�rYc

t�:p'!�� 
same. Portable Horse Power 
and Mounted Steam Drilling 
Macbines for 100 to 1200 feet. 
Write us stating exactly wbat 
is required and send for illus
trated catalogue. Address 

PIE ROE WEL ENGI NEERING AND SUPPLY 00. 
136 LmERTY STREET, NEW YOLK. V.S. A. 

The Pipe of the Century. 
. . .  THE. .. "MAlLiNCKRODT" PATENT 

NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE ONl Y PIPE FIT FOR A 

GENTLEMAN'S USE. 

of a �6� mstgo�t����)ig!�c���u1x��s��} �:��: ::�! tr��� 
enjoyment with a dirty, f"ul-smelling pipe. th�rou£bly 
8Rturated witb poisonous nicotine juice�, so bItter and 
t�b��l�ffl �l���;d\B;��he;e

hl��jl�V��;t:r��o��:�iydeh� 
8Jrbed before reacbin� the mouth. and a8suring a cool, 
j������d �i�a��blro:l8u to .�o�e� t!e!��lg.

e�����\J�ti
tS� 

size and Hnisb. Over 100.000 sold in 1899 alone. 
Send for illustrated circular ·'S. A." witb prices. 

THE HARVEY & WATTS CO. , 
21� Canal Street. N. Y. Station E. Philadelphia. 

SaumR'e stuffinlZ and linking machine. Pau- I 
Iitocbke ... Barilitscb ......................... ... 661,073 

Sausage stuffing lIIaclline linking attachment. H. .. . 
C. At ktlISOll..... .... . .... .......... ... ..... 661.436 

�aw blades. hammer for str:.ti�btenillg .. J. \Y. &. 
H. A. 'l'hurstoll ............ . .................. .. &il.l9S 

Saw gage. circular. D. R Carletoll . . ................ f-i01.206 
Saw gmde. C7. E. Pooler ..... . ... .... ................ titil.lOti 

I �cale beaflllg'. \\'. Ii'. Stilllp8on ................. ' , _  .. lif il.087 
Scraper. wheel. W. P. Warren ..... . . ............ . . , tltl1,otJ4 
Screen. See Coal screen. \ Vindow screen. 
'seal lock. A. 'V. Coffin. . .... ... .... . .... ...... 6fi1.4ti7 

�:���r�tC.
r

��. ���t�)��� I�l. ��.�a�����................. fi61.28H 
Sbade roller support. adjust�ble. P. J. Doran ..... 6til.W,';; 
Sbelves. drawers. etc., devIce for banginll. E. 

Bam berger. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 661.234 
Ship's drag, C. E. Delanoy.. . .... ........... tifiI.100 

��br�ef�g��·d!·6: t.'J;�����.�:::::::::::::::::.:::: .. �m:��� 
Show case. J. L. Crane..... ..... . ........... titi1.23 7 
SIf?;Ve. flour. 8.1". Hul:enbrod .. ..... , ............... 6H1.251 
SIgn. triple. '1'. P. Heiuemann .... ........... 661.265. titj1.2ti6 
SIngletree hOOk. T. A. Bakken .... ...... . ........ ... Util.i)9 1 
Sled. Sibley & Newtun .............. ... .............. lil;1,427 
Smoke CUn8umer. Jone8 & P hilbrook .... ......... lilil,451 
Smoke consumer. 1. C. )lcClenLhen .. . ............ 661.471 
Sm()ke comluming furnace. \V. E . .llinshall .. ..... l)tiUri9 
SmOKe stack COURting. B. :\1 itcbel ... ... ........... ()61.186 
Spark arre8ter, locomotive boiler. '1'. ,J. )lar-

sball. .............. ................................ 661.41 3 
�Poke �eeuring Hipple. l( \V. Marshall.. ........ . .. tili1.:-i7o 
�prl1yer. C. H. Le�get.t............. ... . ..... . .... tiHl.:!"!! 
Stacker. hay. C. B. lvens ............... ............ tili1.2UO 
�tacker. straw. C. Glaum .... . ......... .............. 661.::17\ 

��;:�e
p

i��;ijrogr�:U�I<�t
l�s& �L/�io��������::::::::: ��n:1�� 

Stand. See Folding �tand. 
Staves of wooden tanks. apparatus for sweliing, 
Ste�� 1\:r;:-��OJ.PH·.· Grote:::: ' ' '::::::: :.: .:::::::::: .. ;r;�l:;��� �tone. producing artificial. E. Coulon .............. 6h1.443 
Stool. milking. N. M. Jewett. ....................... HUl.O;J5 
Stove. 1 Brooke ................ ................. ..... 661.251 

�:g;:: l�' L�V'r;�:f����.�
i
.��:::::::::::::::::::::::::: :�tf.il 

Stove fire pot. P. J. Coppens ........................ t;tiJ.2;)8 
Stove. heatinlZ. T. l{oderick . ........................ 661.:157 
Stovepipe bolder. \V. C. \oVilliarns .................. 6til.:{s�) 
Stoves or rRnges, hood for cooking. C. P. Slowe .. 6111.428 

���I(��l�·�h;n�;.,l�. Ijie��:����;,1·"""".:· ..
.
.
. :: .. .. : .. .... : ... : .. .. : �t��� 

Suspender end, A. A. Levi. ............... ...... .. 661.408 
Switch. See Electrical sWitch. H.ailway iswitcb. 
�l:�l:f.e §t,;'.; 0�e�a3��eiiible. · ..... ... . ............. 661,167 

'rank and heat.er. combined .. J. C. Tbomsen ....... 661,OHO 
Tape mto edgit!gs. machine for threadin�. T. Ii'. 

Byrne.......... ............. .......... . .. .... lifil.:165 
Telephone arm. H. )lcDon�ld . . ................. tiHI.2'M 
Tblll couolilH!'. E..1. S. DaVl8 .... ............... 6tH,:!OS 
Thill coupling, alltirattler. }<'. W. )lallery .......... tilil,lm 
Threshing machllle, G. �'. Conner .................. fi6UJa!1 
Threshing" machine blust ree-ulator . .  J. Ernst ...... 661.138 
'rire inflater. automatic. P. F. Gillette ............. 661,1 72 
Tire infialing apparatus. pneumatic. Emringer & 

).Iarcband ...... ......... ............. . .... ........ 661.3�9 
Tire punctures. self heating compound for. W. B. 

Hartley et al. ........ ...... . ...................... fi61.1 24 
'rire tightener. �'. A. Terpening .................... 6tiI,;l88 
1'ire. vehicle wheel. J. B. David .................... 6tH.mJ9 
Tobacco. compound tor lreating, 'V. A. Pike et 

a1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • • • • .  fi!11.2ib 
Tobacco steming macbllle, J. B. Underwood ..... fifil.l!19 
'l'ootbing machine. S. J. Laughlin ................. 6tn.:�18 
'I'op. spinning. G. H. Byne ... ...................... filil.lJ;')2 
Toy. dancing', C. H._ Brigg8 ........................... ti6loa2 
Toy engine. K. 'Yo �bortrtdge ....................... 66I.2fl2 
Toy revolving pistol. H. C. HalL ................... 6ti 1 .450 
1'race fustener. J. A. Parsoll s ....................... 661.4:ID 
Transmitter. l{,. H. Ferguson ... , .................... 661.200 
Trap. See Animal trnp. Steam trap. 
Trap. 'I'. J. �'itzpatrick ............. .... ............ 661.1 22 
Trough. See J)rinkin� trou.!!b. 
Truck and brake. car. D. H. Van Dorn ............. 661.4:l2 
'l'runk, table desk. Rotbscbild ... Bub .............. 661.19 t 
Tube. See Cop tube. 
Tubes. manufacture of compound. A. Scbmitz ... 6fi1,llli 

:f,�;b�i�P'e?tgrneLg�lIl�16t(;r·.· radi;l.i· flow' s'team: ·S: ti61.182 

LOun!.... .. .. . . .. . .. .. .. . . . . . . .. . .................. 6til.lSa 
Twister machine. H. G. Beede ........ .. . .......... fi61,3 01 
Type arm beariTu!, l-t . •  J. ft·ishel· ..................... 6fi1.21 2 
Typewriter. P. H. Browll ............ ... ............. 661.304 
'l'ypewriter calculatin.!! device. C. So J.abofish ..... 661.058 
Typewritel's. automat ic nbboll reversin)l mech-

HniRm for, K Winne ...... _ ............. ........ tifjl.OH8 
Typewriting machine. Jj'. \-V. Hillard . ... . . ..... .. 661.472 
Tyoewriting machine for writing music. F. C. 

Winn ............ .. ... : ....................... .... fjfit097 
Umbrella. folding, Carlson &: Gardeell .. .......... 6tH.:{f)tj 
Umbrella. flJldlllg',.1. A. li:kelund ................... 661.Hi9 
Universal brace, S. ).tcClellaIl ................. ..... 661.419 Ulllversal brace and dnll. S. �1cClellun ..... . ...... 601.418 
UnloadinJ! or loading device. Nadler & Le Blanc. fiti1.154 
Urinal, I). }loualL. . ................. 6fil.403 
Valve, S. Haigh ...... ........... ....... .... . ......... (jtH.i75 
Valve attachment. inttal ion. J. H. Goss..... . .... 6m.114 
Valve gear, explosive eugine. 1<'. C. Dyckho:tf ...... 6til.3tl9 
Valve mechanism. air brake. L. Krimmelbein .... (i61.474 
Vapor bath cabinet. J. \Y. Zinkbann . . .. . .......... 661.::mO 
Vnpor en/line. J. B. l{()d�el' ... ....... . ........... ... fi!i1.G7S 
Vebicle. motor. G. \\". Lewis ........................ fiti1.409 
Vehicle running gear. motor. J. \-V. Eisenbuth .... fiH1.21O 
Vending machine. H. 'V. Pape .. . . ..... ... ......... 661.130 
Vessels. air injecting device for lessening skin 

friction of. J. S. Briggs .......................... 661.303 
Violin basa bar. L. Lowent haL .. ............ . .... . 661.41 2 
Vulcanization. \Y. G. Hill, Jr ...... .......... 661,177. 661.178 
Wagon body. J. Bower ............................... 661.(11.) . 
Wagon. dumping. '1'. Lee ........... ......... . ..... 661.21 9 

�:����l���c.!i�Ir: ,Funie�.����::·:: ::::::::::::::: ��n:�� 
Wasbing macbine. H. fI'. Carrico ................... fiH,:{9 3 
Water closet. L. D. Lawnin ... ....................... fiti1.454 
Water cooling apparatus. \V. Ostendor:tf .......... 661.1!12 
Water meter. L. H. Nasb ............................ ti61.0m 
Weather strip. A. Craig .............................. 6fi1.040 
Wei�ller. automatic, 'V. C. Marsh .................. tilil,Ofi2 
\Vindmill rellulator. K. K. Lero!. Jr .............. .. fHi1.4[)5 

���1��t�eSt�he:�.
1<�.d1�����'d� : ?'�l.l���:::::: ::::::� !m1:W 

Wrench. See Pipe wrencb. 
'''ork bolder or clamp, J. Hanz .............. ...... 661,322 

DESIGNS. 

�:�f:l: �.1ri.t��'leld.:::::::::::::: ::::: ::: :::.:::.::: i�:!�g 
Bedclothes bolder. rr. W. Hamilton . ........ ...... Sil.523 
Belt. A. Kitter ............ ............................ 3.3.i>.'l5 Bicycle saddle s�,ring. Eo G. Asbley ................. :�:1 •• �1l-) 
Box blank, Co Engberg ................................ �.,'}11 
Box for patrol staliolls. A. Newman.............. a. ),514 
Box or receptacle, G. A. Kruttschnitt ........ �:1.512. S:t51:{ 

(��:;.rf';�t�n:r��. i: ·Reynoiil;; .
....... .... ::: .. : ...

. 
a3.�2t .to ��Ui� 

ChUrn dasber. '1'. F. Tierlley .......... ........... ,',. a:�.505 
Cigar protector. 'Y M. Handolpb .. ................. aa,4!l4 
Engines und compressors. frame for gas. E. B. 

Gallaher ....... ........... .... . .......... .......... aa.517 

W�I��"e� �tfr·e�·H�\�Va��:e
::::::::::::::

.
:::::::::::::::: l�:��l 

Fire pot. \V. )1. Brinkerboff .................... 33.521. X{.�22 
F'uel briquet. artiticial. J. '1'. Davis .... .............. 3:i,b20 
1<'urniture buffer. S. Salomon ..... ................... 2;-UgS 
Game board. C. H. Leonard .......... ............... a.'i.532 
Gas Argand bUrner. acetylene. D. )1. Steward ..... 3:l.:>03 
Glass draining stand. )1. .J. U'Brien ... ...... .. ....... :-lS.bO-l 
Hat cre-asp. retainer. J. Johnson ........ .. . .... .. ..... 3a.f).-�;-) 
Heel cushion. )1. Logan ...... ........................ 3-1,5;-)4 
Hook. meat. \Y. Stegeman ............................ 33.5(J6 
Hook. pict ure .. J. P. \Villiams............ ........ . ;);),4!}7 

t�0c� l;i�dlJ: H;'���:�:::.:.:.:::::::::: ::.:.:.:.:::�::::: �Hg� 
)ledical treatment. cabinet f()r. H. A. Schmidt. ... ;-{:-{'5:if1 
Pump pi"ron bead. D. B. Smith ...................... X�.� 
Heel arm member. A. B. Probasco .................. 33.50. SaSh balance clamp member. \Y. K Norris ... ...... 3;i.41m 
Sewin� machine stand. " .. A. Handley ............. 3;U)29 

1·�rNI�;���y��� ?\r.���?l�·l;:;l.:::·::·:::'-:::::::::::::::: mt� 
��f��;lr�::d�� r�I\��I�l}f:. ti .1�ulJ���������I� :::::::::::: ��:��J 
\Vheel. vehicle fiJtb. M. J�. �er.;::er1illg .............. aa,518 

A printed copy of the specification and drawin� of 
alH' pat�nt in the foregoimr list. or any' patent in print 
isslJed �mce 186.·-:;: wlll be fUrnisbed from this office for 
1(1 cents. In orderin� please state the name and number 
of thA patent· de SIred. and remit to :\1 unn &; Co .. '36] 
Broadway. �ew York. 5-pecial rates will be lZiven where 

a large number �f coples arp desired at, one time. 
Canadian patents may now be obtained by the in· 

ventor8 fOr allY ot' tbe inventions named in the fore 
2"oing 1i�t. provttied -tbey are simple. ata cost of '40 each. 
If complicated tbe CI1St will be a little more. For full 
instructions address Munn &. co .• 361 Broadway. New 
York. Otberforel." patent8 m .. ,. .. laobe obtained. 

= fr:�:�a,�;�!I\�!,. alJ����::�i�'I� a��r�;r���
e 

R. II. FER(a:�ON, 
1536 Division St., BaltImore, Md. 

TRADe: MARKS 
De:SIGNS 

COPYRIGHTS &C. 
AIl,·OTle �ellding a sketch and description may 

quickly ascertain our opmion free wbeth er: an 
invention is probably patentable. CommulUca
tions strictly contldential. Handb(lok on Patents 
sent tree. Oldest a�ency for securing patents. 

Patents taken througb )lu111'1 & Co. receive 
special notice. w ithout charge. in the Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Lar�est cir

culatIOn of any scientific journal. fJ'erms. $3 a year; four montbs. $1. Sold by all newsdealers. 

MUNN & CO,361 B roadway, New York 
Brancb Office. b"25 F St .. Wasbington. D. C. 

A perfect burglar alarm and win· 
dow fastener. }llev�r out of or· 
der. Perfectly simple and safe. 
No trouble. Trifling expense. 

Cooley's Universal 

BURGLAR ALARM and 

WINDOW LOCK. 
If your dealer does not keep them. 

we will mail sample alarm at special 
sample price of lOCo Write for circular. 

SPECIAL TV CO. 
Hartford. Conn. 

PAl, ill E It .tntionary 

��� . �==-=-' 
TYPE WHEELS. MOOHS &-EXPERIMENTAL WORK.BMAU.MAtHlft£RY NOVEL TIES eo, [,Te. NEW -:"D STENCIL WORKS leO NASSAU S! N.T. 

MODELS & EXPERIMENTAL WORK. Inventions developed. Special Machinery. 
E. V. BAIL lARD. Fox Bldg .. Franklin Square, Ne w York. 

1Ii'l._�l\Yl�WJ.�"� 
PATTERN AND MODEL MAKE.RS. 

AUTOMOBILE TRANSMISSION. 
Besl, v�Wl�� iftedilm��;RW\�.Vi'{���IOgUe. 

sus \Vashinllton �t., B"II;')o. N. Y. 

WHO MANUFACTURES 
v lIAIN-:UAVIIINES wbich bend, cut off' and con· 
nect tbe links automatically � (Anchor chams.) Please address replies to 

F. O. IJ., 143 .. care SCIENTIFIC AMEUICAN. 

WER FABRIZIERT 

1-2 H. P. GAS ENGINE CASTINGS 
Materials and Blue PriI'ts. Write for Catalogue 9. 

P ARSELL &. WEED, 121).131 W. 31st Street, New York. 

LANGUAGES by Phonograph 
�PANISH and FRENCH tau"bt by phonograph. 
QUICk and infallihle metbod. YOUI' teacher alwl\Y s with 
you. Pamphlet and Rample text book for 25<;. 
tTARDNER-KUBIN CO., Ma80nic'l'emple, Cblcago, III. 

FOR SALE. 
Adjustable bicycle saddle post. Sometbing new. Great 

adv�'��:s. ljm� f�1J.���\\�� S�I}�s
e

An�:I�i'g�r.
d. 

ASP LEN 0 I 0 Sir;,1��df�iatn;��� t��:!s�or print-
Address L. C. LONG ... SON, Magnolia, Minn. 

COLD! COLD! COL D! 
Partner wanted to construct and build macbinery to 

extract gold from lar�e river beds and ocean shores In a 
������J'I��ctiCal aJ�I. c��1I�a,n;3, .;J�� ����.iS 

and Marine Gasoline En- H. C. H INCHCLIFF, gines and Launches. Motor 
D' & A . M h' 

PA I,IlIER BROS., 

"Yal!on Engines, PumPing' lMOde lS, les utomatlc ac tnery F.nglnes. or Send for Catalog. Manu facturer of S PECIAL HARDWARE & WIRE GOODS 
- IlIIANliS, CONN. 170 Bnd 172 Centre Street. NEW YORK. . 

dUST PUBLISHED 

THE 

Progress.$ of .$ Invention 
IN THE 

Nineteenth Century 
By EDWARD W. BYRN,A.� 

lARGE OCTAVO. 4BO PAGES. 300 ILLUSTRATIONS. PRICE $3.00 BY MAil POSTPAID TO ANY 

COUNTRY IN THE WORLD. HALF RED MOROCCO, GilT TOP, $4.00. 

Readers of the SCIENTIFIC AMERICAN are aware to what extent it has devoted itself formore 
than ha1f a century to chronicling the great inventions and discoveries of the present century j and 
to worthily commemorate the completion of the nineteenth century its publishers are about to 
bring out a scholarly and interesting volume which wi11 present in con
crete form the great scientific and engineering achievements of the cen
tury. The chapters give a lllOst comprehensh�e and coherent account of 
the progress which distinguishes this as the" g01den age of invention," 
resulting in industrial and cOlUlnercia1 de\�eloplnent which is without 
precedent. A chron01ogical ca1endar of the leading inventions is one of 
the important features of the book, enabling the reader to refer at a 
glance to the inventions and disco\�eries of any particular year. The book 
is printed with large type, on fine paper, and is elaborately il lllstrated by 
300 engradngs and is attractively bound. 

Every reader of the SCIENTIFIC AMERICA� should possess a copy of this 
unique and time1y publication. 

Tbe following is a brief Table of Contents. Cbapter I-'l'be Perspective 
View. II-Cbronology of Leading Inventions of tbe Nineteentb Century. 
UJ-]'be Electric'felegraph. IV-Tbe Atlantic Cable. V-1'be Dvnamo and 
Its Applications. Vl� Tbe Electric Motor. V[l-Tlie Electric Ligbt. VIII
Tbe Telepbone. IX-Electricity, Miscellaneous. X-'llbe Steam Engine. 
XI-Tbe Steam Railway. XII-Steam NaVigation. XIII-Printing. XIV
]'be Typewriter. X V-The Sewing Macbine. XVI-'fbe Re::lper. X VII-Vulcanized Rubber. XVIII
Chemistry. XIX-Food and Drink. XX-Medicine, Surgery and Sanltation. XXI-Tbe Bicycle and Auto
mobile. XXlI-'�be Pbonograpb. XXIII-Optics. XXIV-Pboto"raphy. XXV-Tbe Roeltt"en or 
X.Rays. XXVI-Gu.s Ligbting. X X VII-Civil En�ineel'iDJ'" XXVIII-Woodworking. XXIX-Metal 
Working. XXX-Fire Arms and Explosives. XXXI-Textiles. XXXII-Ice Macbines. XXXIII-Liquid 
Air. XXXIV-Minor Inventions. XXXV-Epilogue. 

A full Tal1le of Oontoo,ts, with samples o/illustrations, is ,ww ready and will be sent Jree to any address. 

MUNN & Co., PUBLISHERS, 
SCIENTIFIC AMERICAN OFFICE. 361 BROADWAY. NEW YORK. 
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