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experiment and find what gives you the best 

results. We have no means of knowing what 

you will get. 

(8037) A. A. asks: Would one solid 

piece of soft iron, say Norway Iron, of proper 
size do for field magnet core for simple elec

tric motor described In SCIENTIFIC AMERICAN 
SUPPLE)[ENT No. 641, Instead of the strips of 

Russia Iron, or are the strips bf'tter'l A. Yes. 

The strips of Iron are used In the motor be

("ause the plan Is made for the henefit of those 

who have no tools for shaping iron. If one has 

a shop and tools, he can do better work and 

build a better machine. 

(8038) H. L.-A dam lower down upon 

a stream cannot retard the water In the tail

race of another dam higher up the stream, If 

the back water of the lower dam does not reach 

Into the tailrace of the upper dam. 

NEW BOOKS. ETC. 
SOILING CROPS AND THE SILO. By Thomas 

Shaw. New York: Orange Judd 
Company. 1900. 12mo. Pp. 366. 
Price $1.50. 

This new book by Prof. T. Shaw forms a 

companion volume to his" Forage Crops," putJ

lished last year. The book Is divided Into two 
parts, the first of which treats of growing 

and fepdlng of all kinds of soiling crops. The 

second part discusses the silo. The subject Is 

treated In a simple and comprehensive man

ner. It Is a plea for the silo by a sensible 

discussion of the place of the silo. All pro

gressive farmers should have a copy of this 

book. 

MECHANICAL TRIUMPHS OF THE ANCIENT 
EGYPTIANS. By Commander F. M. 
Barber, U. ·S. N., late Naval Attache. 
London: Kegan Paul, Trench, Trub
ner & Company, Ltd. 1900. 16mo. 
Pp. 123. 

As the result of three visits to Egypt, It has 

been the author's experience that, notwith

standing tne Interest of travelers In the man

ners and customs of the ancient Egyptians 
nnd the nature of their stupendous monuments. 

the question most frequently asked with regard 

to the latter Is not why did they create them, 

but how'! How did they transport these great 

stones, and how did they lift them to the posi

tion In which they are now found? It has been 

the author's object In preparing this essay to 

solve the problem In a more complete manner 

than has yet been done, and to show what Is 

actually known, and to suggest the most plausi

ble theories. The author has produced a most 

attractive and readable little book, which Is 

well printed and bound. 

SPECIFICATIONS FOR STEEL BRIDGES TAKEN 
FROM DE PONTIB1JS. By J. A. L. 
Waddell. New York: John Wiley & 
Sons. 1900. 16mo. Pp. 178. Price 
$1.25. 

There Is a considerable demand by draughts

men and computers for the specifications of 

.. De Pontlbus," but that book Is too expensive 

to use for specifications only, consequently the 

author and publishers of the wor.; have con

cluded to print the said specifiea tions, together 

with the tables and diagrams, separately from 

the other chapters; hence this little book, _t 
Is hoped, will serve the purpose of engineers 

at a third of the cost of the original treatise. 

It Is a most admirable engineering treatise. 

THE CHEMISTRY OF MATERIALS OF EN-
GINEERING. By A. H. Sexton. Man
chester, England: The Technical 
Publishing Company. 1900. 12mo. 
Pp. 33. 

For several years the author has gIven 

a course of lectures to engineering students 

on the materials of engineering, and he has 

felt the need of a suitable text-book for the 

class. To meet this need he has prepared the 

present volume. It covers the ground occu

pied by treatises which were beyond the reach 
of the ordinary student. The chemistry of 

i, on. the manufacture of Iron and steel, copper, 

lead, zinc, alloys, wood, stone, clay, mortar, 

cements, fuel, water, lubricants, paints and 
varnishes, are some of the subjects treated. 

INORGANIC, GENERAL, MEDICAL, AND PHAR-
MACEUTICAL CHEMISTRY. By Oscar 
Oldberg, Ph.D. Chicago: Medical 
Book Company. 1900. Two vols. 
8vo. Pp. 522, 655. Price $7. 

It was the chief aim of the author In wrItIng 

this book to prepare for the use of nls r 

punlls a treatise on the pharmacy of Inorganic 

chcmistry, but this could not be accomplished 

without Including In the book so much of 

general, theoretical and descrlp .ive chemistry 

that the Inevitable outcome Is Instead a treat

Ise on Inorganic chemistry of pharmacy, In

cluding an adequate discussion of the funaa

mental principles of general theoretical cbem

Istry. The author's chapters dealing with 

elementary theoretical chemistry are particu

larly to be commended. We have rarely 

seen the basic principles of chemistry so 

well presented. It Is a most admirable sec

tion of the first volume and occuDles some 

314 pages. The second volume Is devotea to 

a laboratory manual and Includes probably all 

Inorganic chemical preparations of medicinal 

or pharmaceutical use and nearly all of com

mercial Importance, together with many com

pounds Introduced solely for the purpose of 

Instruction. The volumes are handsomely print

ed In large type and good paper, and are 

worthy of a large sale. 

MODERN ELECTRIC RAILWAY MOTORS. By 
George T. Hanchett, ::i.B. Ne,\,;' York: 
Street Railway Publishing Company. 
8vo. Pp. 300. Price $2. 

This volume Is a discussion of the current 

practice In electric railway motor construction, 

maintenance and repair. The trolley, both over

head and underground, has now displaced so 

thoroughly all other means of propulsion for 

street cars that any new and satisfactory 

books upon this subject are very welcome. 

The subject appears to be very adequately 

treated by the author. It Is Intended more 

particularly for those who have just entered or 

are about to enter active work in the electrIc 

railway field. 

By almost the same mail we received 

copies of the January number of The Engi

neering Magazine and Cassler's Magazine, both 

of which are fine examples of modern journal

ism. The Engineering Magazine contains no 

less than 327 pages of reading matter, and In 

connection with the advertisements justly 

bears out the claims of the publishers that !t 

is the largest single Issue of any magazine. 

The number Is what Is called the "\Vorl's 

.Management Number," and deals with such 

vast enterprises as the Elswick Works of 

Lord Armstrong, the huge enterprises built 

up by Andrew Carnegie, the founders of the 

Krupp establishments, George Westinghouse, 

Inventor, organizer and director. Then fol

lows a series of elaborate articles within the 

purview of the title. 

Cassler's Magazine for January, while much 

smaller, Is beautifully printed and Illustrated. 

The Interesting feature about It Is that which 

Is called the "library edition." That Is, In

stead of having the usual paper covers like 

all other magazines, the library copy will 

hereafter be furnished In handsome cloth cov

ers, printed on extra heavy paper. In this 

form each separate copy of Cassler's will be a 

substantial volume and the contents will be 

well preserved. 

INDEX OF INVENTIONS 
For whic h Letters Patent of the 

United States were Issued 
for t he Week End ing 

JANUARY 22, 1901, 

AND EACH BEARINO THAT DATE. 
[See note at end ofllst ahout copiesofthese patents.] 

WOOD or METAL 
Workers-� 

Without steam Power shonld 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

A-Wood.working Machinery, 
B-Lath6!'l, etc. 

SENECA FAlLS MFO. CO. 
695Water St. , SeoecaFalls, N.Y,' �ENC.INE.&.r:OOT') MACHINE. SHOP OUTf"IT5. 

TOOlSANO SUPPLlE�,';-:''Jfu, ATHEs.5lBASlIAN lA1HE CO '��,;������,SJ. 

TOOLS Every kind ot 
Tool for Steam, 
Gas, and Water 
Fitters. Ever y 
To o l  h a s  our 
personal g u a r
antee. W ebave 
been the Lead. 

inlr Tool Mannfactnrers for Fifty Years • • •  

WALWORTH MFC. CO., 
128 TO 136 FEDERAL ST., BOSTON, MASS. 

Rich Retu rns 
Follow the planting of Vick's Seeds, 
whether you grow a few flowers 
or many. whetber you plant a 
small garden or many acres. 
you can get best returns from 

VICK'S SEEDS 
Our1901 Garden and Floral Guide is a 
re,"elation; up to date in every way, 
and also tells how to get large returns 
(rom a small outlay. FRO if you 
mention what. you plant. 

JAMES VICK'S SONS, 
801 No. 161', Roeheater, N. Y. 

BARNES' 
NEW FRICTION DISK DRILL 

FOR LIGHT WORK. 
lIaM TheMe Great AdvantsKNII: 

The speed can be instantly chang-ed from 0 to 1600 without 
stoppmg or shiftmg belts. Power apphed can be g raduatt'd 
to drive, with equal safdy, the smallest o r  largest drills 

within its r ange-a wonderful economy iT! time and gri.at 
sav ing lD drill breakage. � Send for catalogue. 

W. F. & JNO. BARNES ("0., 

1999 Ruby Street, Roekford, III. 
------
Physical and School Apparatus 

GALVANOMETERS 

Comminuting machine, G. D. Coleman . • . . . .  
Compr(>ssib]p tubf', D. Smith . • . . • . . • . • . . . .  
Conduit, underground, I. D. Smead ....... . 
CousP('utive-viP '" apparatus, II. Casler .... . 
Cooking apparatus, stpam, M. J. Hoach .. . 
Cooking fpp(] or scalding hogs, dpvice for, 

77 
666,409 
666,443 
666,3"61 
666,495 
666,357 

�L 11. .1 ohllstol! . • . • . • • . . • . . . . •  0". • • • • • •  666,273 
Cottoll-prt'Ss, stpam h>vpl', S. J. Webb . • • • • •  666,294 
Coupling. �ep Cur-coupling. Shaft-coupling. 

Thill-coupling-. 
Coupling, I,-l'uUSP & Zill . . . . • . . . • • • . • • •  � • • •  666,531 
Crab', knockdown, W. A.  \Vo oIsey • • • • • . • • .  666,587 
Crpum-RPllttrR tor, (,pntl'ifugal, J. H. Fleming 666-,344 
Cultivator. R. L. I'-PIT . . . . . . . . . • . . . . . . • . . • .  666,317 
Cultivator, listed-corn, Carppnter & Mc-

Ilvain ............ ... ................. 666,494 
Curtain-polp, tt'lt'scoVic, J. O. Clark ....... 666,467 
CuttPl·. �pe Balld-cuttpr. li"lue-cutter. 

}1�ood-euttpr. Pappl'-cutter. 
Cutting apparatus, pn<llt'ss, J. A. Wisherd . •  666,298 
Cycle driving IIwchanism, J. Parker . . . . • . . •  666,548 
Delinting-machillP, J. I.;asmeier ...• • .• • .• .• 666,384 
IJip-holdPr, J. Bradley ..................... 666,462 
Display-rack for pip(�e goods, A. Olson . • . . .  666,350 
Doors, mUllufactm·ing, J. A. Wheeler .• ..• . 666,295 
Drh-I'. Spp Ft'l'tiliz{'r-(lrier. Sardine-drier. 
Drying can or c�;lilldpr, A. A. Hunting .... 666,477 
I>Hplkutin� apparatus, A. B. Dick . . . . • . • . .  666,410 
D.n-, violpt al

1
thl'ac(,IH�, O. Bally . . . . . . . . . • . 666,594 

Dyt'illg "'ith hasic d�Tes, Bt'ckp & Bablich ... 666,256 
E1t'ctl'ic light cord-adjuster, W. C. Tregon-

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 666,400 
Electric motors, construction of, �.,. A. John-

SOIl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 666,315 
Electric switch and resistallcP, C. W. At-

kinson ................... ............. 666,255 
EIl'<ltric traction, R. Brown ............... 666,258 
Elpctl'othprapeutic all paratus, J .  S. Mead . • .  666,431' 
Emhossing-dip, J. T. CIt-ar ........... .. .. . 666,468 
Enginp-pxhnust muffler, J. C. Gebhart. ..... 666,022 
EngiIw-indicator coupling device, H. D. Bul-

I(,I!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 666,407 
Engine spp('d-rpgulatol', explosivp, De Dion 

& Hunton .............................. 666,501 
Bngines, h�'dro('al'bon vaporizpr and mixer 

for pxplosion, J. C. Gpbhnrt. .......... 666,623 
Engint's, sparklillg igniter for explosive, G. 

L. RpenstiPl'lla ....................... . 
Envelop, R. Rudkin ...................... . 
Eypglass-guard, P. ,1. & W. N. Dachtera . •. 
Ij�abric. �p,� 'VOVPll fabric. 

666,439 
666,561 
666,498 

�"8re-rpgistpr, 1V. II. Cooley ....... 666,469, 666,470 
11"arming imph'ment, E. F. Dickpy .......... 666,265 
Ij�eed-water of marine boilf'rs, superheating 

appara tus for, Levi & U.adonicich ...... 666,537 
��ence mnchiIlf'S, clip-fepding mechanism 

for "'ire, 'V. E. "'Tilliams .............. 666,402 
Ij"ence, wirt', W. S. Rmvland ............... 666,560 
FpllIlpr. Spe Car-fender. 
Fprtilizpr-dl'ier, W. Ii.. Campbell ........... 666,301 
Fipld-glass, &e., Coill-operah'd, J. W. Pat-

tprson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 666,351 
FiIt'-cahinet, C. Schroeder ............ ..... 666,;{G!l 
Ii'iltpr, '1\ C. IIefel. ....................... 666,42t 
Fire-alarm, 'V. J .  Partridge . . . . . . . . . . • . • • .  666,628 
Firearm rpcoil-cushion, C. B. Shaw ........ 666,564 
Firparm, revolving, L. H. Dyer ............ 666, 47H 
Firearm, revolving, F. B. Pope ............. 666,f>55 
�"ire-extinguisher, automatic, M. F. Elliott. 666,604 
�"ish-hook, D. A. Fiege . . . . . . . . . . . . . • . . . . . .  666,309 
�"ishing-reel, W. H. Talbot. . . . . . . . . . . . • • . .  666,398 
��lax-pullpr, M. Anderson .................. 666,254 
Floor, E. Goehst. ......................... 666,345 
Flower made of fur, artificial, C. Hartmann 666,522 
Flup-cutter, G. W. Ridler . . . . . . . . . . . . . • • . .  666,�84 
��olding box, G. L. Johnstone .............. 666,274 
Food-cuttpr, C. B. Hopkins ................ 666,525 
�"ormal<lf'hyde-vapors, producing, J. J. A. 

Trilla t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 666,579 
Frepzer, U. R. Hamilton ................... 666,269 
Furnaces, cindpr or hot-metal car for blast, 

E .  A. Wpimer ................. 666,447, 666,448 
Fuse for firing shplls, Buckham & Dardier .. 666,4S7 
Garmpnt-holdpr, L. M. Marble . . . . . . . . . . • . . .  666,608 
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Nicodemus ............................ 666,RG4 
Acid, making picric, If. Neumann .......... 666,627 Catalogue j;ee.· • • • 

Gas 
������n����.-�

i
.
g
.�
t
.
i
�� .. ���

t
.�:

l
��
l
.
e
: .. �' .. ?: 666,:m5 i���l:I;��:��J' ���:I�f�:�

:i�r:
::

�.
:: :

�: ���:��� E. S. Ritc hie & Sons. Brookline, Mass. �!=
-e

�p��:�t1�: ��e������
·
T:

·
G·.

·
A���·::::.: ���:��� 

IIope"'ell ............................. 666,524 ---------�-" . .. ------- Gas generator, acetylene, J. ·W. Pritchard .. 666,:{5:� 

M
ri

��n_�tr:�:
ti

��: . ��:�
i
.�� . ���' .. �' .. �:. ?�

I
: 666,266 T

12
h

-inc
d
h Pi�e

h 
cut 0bff and g!�_g�i:i':r�

t
0f'. 

a
x�

ty
���:��: .��:�:�: : :: : :: ���:��� 

Alkali, (']('etricity, and hydrogen from al- rea ed WIt ease y one Gas, makin/.: illuminating, E. R. Besem-
kali·mt'tal amalgam, apparatus for pro- �(1()' , ."U. 7 man and a G t 
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Angl('-bar stl'llightf'Jipr, R. A. Blair ........ 666,61H FO R B ES Glasswarf>, machine for manufacturing 
Animal-trap, J. B. Tompkins .. ............ 666,625 lJ1own, C. E. Blue .................. . .
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Brer'clp-�u���ort', '  S: 'Ii: 'p������:::::: ::::: : : 666,550 ��!t"nor�!tiYt:��k:he a����pt!aI�l� Z Hat, apllllf!'1, L. NamHlorf .. ... ... ...... .. �)t,�l·.rI4.,}G2' 
Bicycle-support, A. Samuelson ............. 666,358 used repeatedly. In boxes of 100 for 200. P IIHt-hox� J L L. Pprry.................... tJ 
Bicyclps, adjustable crank-hallgpr for, C. To be had of all booksellersii stationers � Hat or cap, A. Ppdro ... ................... 666,4:10 

von del' Ht>yde ........... ....... ...... 666,445 and notion dealers . or by rna on receipt Jlat-lwrforutill/.r machiIlf', F. C. Hodshon ... 666,QZJ 
Binocular glassps, J. Aitchison ............ 666,611 of price Sample card, � mail, free Man- I Hat-sizinl! mal"hill(>� F. Stacy .............. 666,3(j:� 
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. : 666,319 Sizes 1 to 6 inches. HOSt> haudIt']' or earrit-I', (;. P. Be Wolft· ... 666,474 

Buck1p and snap-hook, comhhwd, B. }.,. Van Water. Gas. and Steam Fit- Hosp-nozzlp, .T. P. Van Sicklt· .............. 666,uSo 
Camp ................................. 666,2.�8 ��; ���iser�

in���f:i��V�:� IIost'-Rupportt'r, R. (;011:0U • • • • • • • • • • • • • • • • •  666,515 
Bucklp, hplt. J. Ritter .................... 666,285 'Universally acknowledged to be II;y(lro{'urhou-1Hll'npl ', G. A. Lopbpn . . • . . . . . .  666,5:a8 
Bucklp, shot', C. Klingpr .................. 666,:l20 THE BEST. prSendforcatalOQ. Igllitt'r, p1p(·trip, C. D. Wright. ........... 666, Gt8 
Buo", splf-announcing, W. S. Bryant. ..... 666,259 THE ARMSTRONG MFG. CO. Indpx, sli<ling, W. 1<'. Manry .............. !I(\H,Hlf; 
Burglar-alarm and sash-lock, combinpd, J. Brida-eport, Conn. Iuk-,vt 11. II. G. Squirps ................... m:�},362:' 

G. MOsf'r ..................... 666,542, 666,54:� Insulator, II. \\�. Woolhpl·t. ............... 666,� 
Button, upholstering, B. B. Fixen ......... 666,50:) 

"0 LOS" C ASO LIN E IntPrIllI I-eomhustion pngiIH', H. F. Wallmann 666,36!i 
Caisson, W. H. McFadden ................. 666,R88 Irouiug'-hoard and bPll
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Camera, A. P. Prpntice ......... .......... 666,556 Stahl. .... ............................ 666,3�2 
Can-capping machine, P. Swenson ......... 666,572 ENG IN E S Joint. H('p l'nivPrsal joint. 
Cannf'rs cooking-crate, "'"'. A. Robinson .... 666,629 Journal-1H'aring-, 0. A. Stf'utermann ........ 666.570 
Candying- frUit, W. J. Dunnachie ........... 666,413 ARE REMARKABLE FOR I{pttle or dish dpuupl', &c., L. C. F�armer .. 666,ti33 
Cane mill, sugar, P. A. Cazps ... .......... 666,377 81M PLI'C T I{itp, C. H. Lamsou ....................... 666,427 
Car bolstPr, railway, G. I. King ... ........ 666,276 I Y Lahpl-gumming machinp, S. B. Tily ....... 666.576 
Car-coupling, automatic, H. G. Dunston .... 666,475 AND Lahpling-muehiIw, C. A. Burt. . . . . . . . . . • . . .  666,491 
Cal', dumping, R. D. Allen ................. 666,589 ECONO LaddPI", J. J. Iioward ..................... 666,526 
Car ff'nder, strf'pt, R. ThompMn ........... 666,R!l9 MY Laddpr, F. S. Hpagravt> ............ 666,441, 666,442 
Car hpatpl", f'lectric, E. E. Gold ........... 666, 418 Write for Prices. Laddt'l" for bprths, collapsibh' , W. C. Sher-
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Car-,vindow dust-guard, L. G. Clark ....... 666,601 Lutch, g'att', A. R .1otH's ................... 666,425 
Cars, 
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Carbonating apparatus, liquid, G. D. Rhine- , wjthout the aid of a skil1ed roofer if yuu will get " Li�htuiu:J-arrt'stpr, W. N. MeAuge ......... fl66,5-15 
hart. ................................. 666,559 I Warren's Natural Asphalt Strong Surface Ready Roofing Lightning-arrpstpl', C. A. Rolfp ............ 1l66,:l2!J 

Carhurptpr, J. Wilkinson ......... ......... 666,483 and attach it to the roof Linotnw-muchinp, J. DOlWgan ............ . 666, 412 
Card-sptting machinps, tooth forming and yourself. Su r f a c e  com- Liquids aud hpvprag'f"s, nmf'liorating and pas-
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Casting apparatus, iron, R. H. Wainford .. 666,:U17 ���n.
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�1 Lock, Burns & Mprcer .................... G6B.439 

Chain wrPllf'h. "'. H. Hurr ................ 666,490 108 square feet. Made of Locomotivp, J. Player ............. 666,393, 6G(i.:104 
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Chair fan atta('hmpnt, rocking, O. Herrmann 666,� 10 Co., 85 Fulton 5t" New York. LOOlll, filling-supply, O. Janelle ...... ...... 666,272 
C'himnpy-toll, J. Wood ..................... 666,299 Loom for wpaving and cutting pile fabrics, 
('lluck, Z. T. �'urbish . . .............. . . .. . . 666,507 "WOLVERINE" R. L. HattNslpy et al. ............... . 
(,lllWk, rt·dncing, Z. T. Furbish ....... ... .. 666,50:) Loom wpft-replenishing mechanism, J. 
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T!;'��;�: .�: .�: .�u����::::::: ���:m Gas and Gasoline Engines LUhr:�;{��:' ·S<;� 'Wh��I�i�b;ic''''t�'r:' ''' '''''' 
CiphN-code system, C. P. Hall ........ . .. . 666,520 STATIONARY and MARINE. Luhricator, M. �'. Cox ..................... . 
('lamp. Spp Routing-machine clamp. uWolverine" is the only reversible Mail-bag c]osurp, Crawford & Bicby ....... . 
('lock, illuminatpd, R. It. Garf'au . . . . • . . • . .  666,381 MarineGusEngineonthe markp-t. �Ialting or drying apparatus, F. H. C. Mf'Y· Cloth-f'lltting machinp, W. Gprhardt . • . • . . .  666,513 It is the  Jig-htent en�ine fDr its Manure-spreadt'r, J. S. Kemp ............. . 
Cloth,trpating machinfl', D. Gessner ......... 666,:::t82 po w er. Requires no J "'dDsed en Mattrpss, A. Battic ....................... . 
Clut{'h, A. G. Sargf'nt. .................... 666,56:J gineer. Absolutelysa ' .. Mfd. by l\Ipasuring instrUIDt'nt, elpctrical, H. P. 

Cock for watf'r or othpr flUids, self-dosing, 121Iuron
'
$�reet, Mplh'r, g{'lf-acting', G. Palazzi pt aI. ..... . 

Clutch, friction, King & Barnhart. ........ 666,348 1 WOLVERI N E  MOTOR WORKS, Ball ................................. . 
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© 1901 SCIENTIFIC AMERICAN, INC. 

666,270 

666,�85 

666,2(1.1 
666.6111 
666.4:12 
666,426 
666,458 

666,454 
666,481 



In the Pay 
Envelope 

Thai's where our education affects you. 
We teach mechanics the the�ry 

Of dteir work; help misplaced peo
p'" to change their work; enable 

11 IUllg peo,'!e to support themselves 
wILde learni,ng a prujession. 

250,000 students and graduatE'S in Jleebanlnl, 
E1eetri�al, Steam and Chll Engineering, Ar«:hiteeture, 

Telegraphy, Stenography, Book-keeping, ete. Write for circular and. mention subject in which interested. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, Established 1891. Capital $1,500,000. Box 942 Scranton, Pa. 

J citutific �tUttitJu. FEBRUARY 2, 1901. 
lh-talizing' with prl'clous metals, It. Laug-bans . ............. ... .. ......... ...... 666,321 PERf'O R A'T D ME""''AL )Iiter·box, A. Burkman .. ... ....... .. ...... 660,465 � 1, �Ioistf'ning and sealing appliancE', envf'lop, 
)IO\\(�;,.�*�s���g�:·Bt;li:::::::::::::::::::: ���:�g FOR ALL USES. MAOEAS/UPPIREO. 
)!onk")'·".,. .. n( "b, N. Odpgaard ..... . ...... .. 6(;6,4:13; HARRINGTON&KING PERFORATING @ .• CmCA'GN6:· �I()t()l'. �.'t' 'YavI··rnotol'. 

{�::�:::��������:���;�=���:�=�������������=��� 
�Iot()I·. P"ttpl' & :\1('(,u teball ............... 666,553 MOlllw-tl'ap, antolllHth'allY-Hetillg', A. lj(�ssl'r 666,27!l Xpst-l)(lx, t-I'ap. E. S. Fl't'Plllllll. • . • • • • • • • • • •  666,504 N",zl ... sl,ray, U. J, Winkl .. . .. ....... ..... !lo6,2m ELEVATING CONVEYING � 1 � Coal Mining Machines Nllt·locking holt, ./. W. >;tfWal't ....... ..... 606,:;:14 

- Go o� �(O .� 'P,. .... _ 
()i1S·wd�::����:.�� .. ��I�ft�I:':�� .. �):(�I:t:(:'�':l�:'�, .. :1: 666,441) POWER TRANSMISSION MACH'Y • � �6��:�\"'��01> E LE���:�N���'L0M��I�C�S Ore·eOllcPlltrutor, H. II. C,·"Illt'\" . . . • . . • . . . .  666,60:) COAL WASHING MACHINERY � �<?<? � (0". COAL HANDLING MACHIN ERY Paekag'p, U. L. Zu('k('l' .. . . .. . .... . .. . . . . . .  66U • ..f52 ,� Paint, making', C. (;. Collins .. , ... HOO,2ti2, �U,;:O� Painting macbill t', ('all, J. A. Hug-blt'tt . ..... tHJ(j,n07 PHp(�r+cuttt'l'. !'3. K ''"bitt' ................ . 606,-UD Paper-banging llIuc-hint', ,r. L. :\la('kt·�· ...... 60H,-l30 Pappr-pulp-straining maebiIH', TUl"l'till(:e & Ho,,'pl1 . .  ' ............................ 666,:V35 Pea-sbf'll('l', Hf)wlal1d-�IH'rmall & Bl:'nnl:'tt .. 666 ;-;1!! Ppgging ma('birH', shop, A. C:. Lponard et a1. 60(/278 ;tPTIcH saft't,\- attacbmp'nt, G. H. Taylor .... 660: 574 PPllcil-snarpf'Ilt'r, R. T. �mitb .. ........... 666,482 PPl'fllllh'S, l't'tining, Lavolla,\' & Bourgoin .... 666,5:�4 Photographic-printing machinf>, B. Schnpidpr 666,396 Photography, ('olor, l'�. I�. lves ..... 666,42a, 666,424 Pipp and pipP-joint, 'V'. KpIlnpally .......... 666,310 Pluntpl'. and cultivator, combination sppd, O. C, & )1. A Cox .................... . Plate-holdf'l', D. Rpid ..................... . Pockpt, saf"t�·, L. VillPlw·rg ............... . Pool 01' hilliard hall, G. II. Stf>v{)ns ....... . Pot. 8f'P l'o(fpp-pot. Powdpr-trt'ating apparatus, gun, Brown & "·histlf'l' ........................ ' ... .. . 

666,471 
666,5�8 
666,289 
66(),:1:.1:1 

BABBITT METALS.-SIX IMPORTANT furmulas. SCIENTIFIC AM}';RICAN SUPPLEMENT 1 I '.!3. Price 10 cents. Ii'or sale by Munn & Co. and all news_ dealers. Send for catalol{ue. 

Always Fresh. 
Always the Best. 

Every can • '.' .. '. ,'. ." '. , , .. ' A book of 

�� ���fil* �l� 
perfect pro- :::<'." P�:iTT<t�., portion. 48 .��.: : 227LakeSt. color tints >. - Mil waukee, 
an .. white. �::. Wis. 

----------------------.- Power d('vict" R C. Cohl ................... . CARDS, etc, TO LAST TEN YEARS without rep.irs. We warrant our 
pltt.'r!il lll�u bntor8 to do that and 

�arant� tht:m asfoiJows--torequir@nosup. 
,I ied llloistur@; to lJ.self.ventilatmgandreg. 
Ulatjn�; 10 operate wi th less oil and expense j 
to be fire proof; easiest toope:i'81.e; to produce 
stronger ch.icks; til out-hatch any other ma· 
chin ;or money refunded. Circulars and prices 
fr�, 19'2 page book, HPro:fttab1e Poultry 

�,:ViJrnu:iI,;a �:k�����i4
ne

����5s
t

;a!:�:8tf�ffi��.c stamps. I:ypbers Incb. CO .. Basion. Mass., Wayland, N. Y � Chicago. Ills. 

Warren's� 
Pulley Cover. 

Will Give Your Pulleys Applied with 
Leather-Like Surfaces. a Brush. 

Keep Belts From Slippinlr II Allow Belts to Run Slack. 
REn VCE COAL BILL�. 

Sent on Thirty Days' Trial. c 
Wlli s end a case of Warren's 
Pulley Cover 1125 sq. ft.) with . , . everytbing necessary for apply, � � . ' ,�. I ing, for Sl�.OO, less carrying =- �. • . 
cbarges. . -
You Need Not Remit. if the cover does not 

prove as represented. 
THE WARREN CO. (Inc.), Mfrs., 

16 JA CKSON STREET, CHI CAGO. ILL 

Printing-maphiIIE', T. M.. North ........... . Printing-machillt-', llliliticolor IH'd-aIHl-eylill-rlpr, 1.'. �1. Xorth ... .......... OG6,;�2-t, 6G6,:�2t] Printing-machinf' pprforatol", L. It. DaIll oll .. 6UH,:W5 Printing-ma('hiIlt, wph-f"t'dillg and ("ompt'll-sating Ilw('hanism, G. F. Rplul . ........ 666,�28 Printing-pr"��, Brooks & Huson ............ 6G6,484 Pulle�', pxpall:sihlt" H. "\V. ,,'ar(lwpll, Jr .... 666,291 Pulping and kIlt-ading machiIw. ('. ,,'urstpr. 666,404 Pump, W. A. Wbiting ..................... fl66.MO Pump for air, watpr, &e., l'otuIT, .J. Aitkpn G60.5XS Pump, vacuum, C . .. �. Lpg-gptt . .. ......... . flG6,/j�fi Pumping-png-im', �tt'am; II. Brpitt·I lstpin .. . . 666,:n-l Radiators, uutomatie ('omhillPd Fltf'am and air valv" for, R. S. Parks ............. 666,ll49 Rail-bond, l1. �1. "'ood ............... .... 666,40:; Railwa�', plpl'trie, J. W. F:hlp!'s ... ......... 666,:300 Railwa�'-switch, A. A. Strom (rt'iSSllP)..... 11,886 Rangl', C. H. Blanchard .................... 666,400 Ratchpt mpchanism, Z. T. I'�urhish ......... 66U,508 Ratchet-tool, Z. T. I'�lIrhish ......... ....... 666,:)12 Rcprpssor, T. Broadfoot ................... 6H6,46:� Retort-bl·ating furnace, l't'gt'nprativp, C. F. Npurf'uth"r ........ ' .................... 666,:mO Rotary f'nginf', A. }'. Baatz ............... fl6G,;�71 Rotary furnaep, C. Groll .................. 666,ll17 Rotary rl'ciprocating t'ngiIH', ,,'. D. "'ill-iam .................................. . Routing-maehine c.Iamp, H. " .... " ... altf'rs ... . RubbC'r hoot, T. Crowlf:'Y ................ .. Sardine,driPl', 'V. E. Lt�ighton ............ . Sa\v-filp, I). l..Iord ......................... . Saw-handle, C. ,Yo Stitt's ................. . Sawing machillP, sf'gmf'nt, T. D. Kf'ase�· . .. . Scale, computin::, R. B. & B. L. �IcNult�· .. Screw-drivf:'r and tool-holdt·l', magaziuf', Z. 

666,6:W 
666,6:11 
666,lfl7 
666,42H 
666,R22 
666,572 
666, 27f, 
660,626 

T. Furbisb . ........... .......... ....... 666,510 Sealing envf:'lops and for atlixing stamps and labpls, combination instrumpnt for, H. R. Ii'ay................................ 666,502 Spwing-machinf', II. R. TI·a<.'�-.............. 666,578 

SUB-PRESS PUNCHES AND DIES SeWi��g���,����.�::'��
.
���.'.lt .. ��I�.":: .. ����.� 666,337 

Economical Gas Engine Igniters 
of every descrIption for 

Stationary. Marine or 
Automobile Engines, 
Dynamos, Magnetos, 
Starters. C o i l  s a n d 
Plugs for either touch 
or jump spark. 

Mfg. Co., 80 St. Clair St., Dayton, O.  

Sf'wing--maehiIH', bllnd-stitehing, E. W. Op-pPllht·im .............................. . Sewing-ma('hiIH', fair-stiteh, T. Gare ....... . Sf'Willg-machinp, t1verseaming-, L. Muthel' ... Shaft-poupling, vf'hicle, E. I'�. Holmes ..... . Shaft-hanger, "T. P. Bf:'ttpIHlorf .......... . Shafting !'pvP!'sing mechanism, .T. C. Gf'hhart Shirt-waist attnchm(�nt, l'I. K Buckley ..... Hhoe-bottomR, machine for shaping, E. Du-plPRSis ............................... . Show-case support or stand, Lee & Pickford Siekle-guidp, J. T. LightllPl' .............. . Sight-testing- apparatus, Rpich & Clason ... . 8igIlal-lig-bt�. kus for sf:'mapborf', .T. C. 

666,�91 
666,416 
666,514 
666,B06 
666,6�2 
666,r,2·1 
666,46-1 

666,34:{ 
666,277 
666,479 
666,557 

Baird ................................ " 666,453 Sig-natur£'-g-a the!'P!', J. I�. Sm�·th ............ 666,5G8 Skptching-hood and perspecti vf'-scalp, com-hinpd, J. O. Fall ....................... 666,415 Skimming-trongh, D. Baker ................ 666,37:.1 Sc·und-rpcord and forming samC', duplicate, 
I'�. 1..1. Ca·pps .......................... . Spppd-var�'ing devicl', G. L. Rl�enstierna ... . Squarf', carppntf'r's, 'V. V. Goplzf'r ........ . Square, mechanic's, C. R. Bannihr ........ . Stay-tapp, adhpsivp, R. Buttf:'rworth., .... . Steam-boUpr, :F. Bf'IlIWtt ................. . Steam-boiler, J. J. Tonkin ................ . Steam-engine, H. Ii'. Shaw .............. .. Stone tank, artificial, 1". E. Greg-ory ....... . Straightf:'ning-machinf', P. M. Hass ........ . Strf'ngth-tf'sting machiIlP, coin-('ontrollpd, S. W. Hoag . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  Suspendf'rs and hra('t's, W. li'I'Pf'man ....... . Tablp, D. Ii'. Olivpr ...................... . Tack-driver and carpet-strptchf'r, comhinf'd, 

666,493 
666.4RS 
666,R46 
666.�55 
666,201 
666,:1l1 
66G,;�:�0 
HS6.5t-l:l 
666,:147 
666,�19 

666, :111 
666,G21 
666,�:1:' 

P. A. Olcen........................... 666,547 Tank. See Stone tank. Telegraphic instrumpnt, column-printing, Ii'. H. W. Higgins ...... ................ .. 666,271 Telephone-exchange cpntral-sta tion switch-

Genuine Japanese Silk 
Letter Press Copy Books. 

board apparatus, Thompson & Rohps .... 666,444 Telephone-linf's, privllC'.v-device apparatus for polystation, J. A. Barrett .............. 666,�57 Tension device, W. Gprhardt ............... 666,514 Thill-coupling, J. Emt�tlaker ................ 666,620 Tire, cushion, E. A. Whitney .............. 666, WI Tire-securing devicp, O. B. Smith ........... 666,:t{1) Toe Perfect CopyIng Paper. 
No blurred copies. Every let
ter of every copy readable. 
Sent freIght paid to any part 
of the United �tateB. 
1(100 pages 10>:12, leath er and 
cloth bInding, for . $27.50 
Perdoz. sIngle books. $3.00 
flOO paces for· - - $21.00 
Sillille boOks .. - $2.00 

THE CHAS. S. BINNER 

���-i���s����rr.a��i:��e�· :ara��n�::::::::: ��:�;� Toy, H. T. Kingsbury ............. 666,527, 666,,5:10 Toy hook-and-Iadder truck, H. T. Kingsbury, 
666,528, 666,5211 Toy, pneumatic, J. H. GIllet. .............. 666,417 Tramway-terminal, C. T. Ii'inlayson ........ 666,267 Trough. Ree Skimming-trnugh. Truck, car, C. M. Carnahan . . . . . . . . . . • . . . . .  r.I'runk-fastf'nl'l', Sf'ssions & Purrington ..... . T!'llss, 'V. R. Butlpr . . . . . . . . . . . . . . . . . . . • . . .  Tuh('. SPf' Compressihle tubf'. Tllhnlar structurps, manufaeturers of, j. T. 

666,3�2 
666,:m7 
666,a75 

,,"'j iRon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 666,4f)O TnrbiIw hladt's, machine for manufacturing 
COMPANY (I ncorporated), rings or spctions of, C. A. Parsons et al 666,2S:1 

157 Pearl Street �;����d�;tl���ti�'g �p�i��i��: i:�';" & 'B���k�y, 666,577 

Boston, Mass. 666,280, 666,321 TYPf'-writing- machiIlP, L. P. Diss .......... 666,411 

W E L L DRILLING T�'pe-writillg maehinf', J. M. Ii'airfield . • . . . .  666,370 Umhrplla-notch, " •. Davison ............... 666,500 . 
Machines 

Univprsal joint, :F'. E. Bocorselskl. . . . . . . • . .  666,406 Valvf', f'xplosion-eng-inf', .T. F. Df'nison . • . . • .  666,264 Vah-p, f'xp]osion-f'nginf', S. H. Dyer ........ 6 66,414 
OVf"r 70 sizes and styles, for drilling Pit bpI' deep or shallow wells in any kino of soil or rock. Mounted on w heels or on sills. With engines or horse powprs. Strong, Bim pIe and du rable. Any mechanic can <.Ipcrate them easily. Rpnd for ca.talog. 

\VI LI.IAllIS BROS., Ithaca, N. Y. 

Valvp for brakf' meehanisms, operating, .T. E. Normand .......................... . Valvp mechaIlism, f'ngine, J. T. Lindstrom .. V"hirlf'-ho(h- ('ornpr-iron, ""T. W.Richards .. . Vphi{'lf'. ID{)tor, .T. " .... FarnotI ............. . Vt'hicl(', motor. ppttpp & !\1('CntchRn ....... . V .. hifolp. motor, n. L. Rf'pnstiPTllH ......... . 
THE SANITARY STILL V"hiclt' rUllllillg fram�, H. R. Atkins ...... . 

666,(tt� 
666,ct2!l 
666.2r.::. 
660,:107 
6fHi,:i1l-l 
BflB..t-lO 
666,f)!)2 

On your kitchen stove furnishes Vf'hirlf' rnnninJ:"-gf'ar, intt'rchangf'ahle, W. 
plenty of· dIstilled aerated water at C. Rloall ............................... 666.610 

trW��. �\iA;'ffll�\�lNt)��': Vf'hi����'n�)if�:�I��. �:����.i��, 
. •  �����'. :!:. �: 

LIP, Asst. Sec'y of the Treasury, Vf'hidp-whf'pl, H. L. Stillman ............. . writfS: .. The Sanitary Sttll is sat- V('nt-plug, cask or barrpl, T, L, "rasson .. .. isfactoryand it !iZives me great pleas- Wagon body, farm, B. }1�. "\Vasbhl11·np ..... . Ilre to recommend it to any one rle- Wagon dumping�box, C. Skone ...... ...... .. 
��ire�. JFge�s�i�l i:�Pm�� ���a!ff��� WRg'on�standf1rd, !l. V. B. Trpnt. ......... . 
tive, and should be \n everyhcme. Washing machine, clothes, W. M. Thomas . . 
1 cODstderit all tbat is cldirned for "Jatchcase�pendant, M. Rporlpder . . . . • . . . • • •  

Write for booklet. �HPr�SrrJjfgl.tIl1 used \n the �!�:�:�::�:�: :�8,\ll��in�,��,;.d·::::. ':. '::. 

666,108 
6f16,!l71 
6G6.292 
66IU),�2 
666.1)67 
666.31lO 
6flfL!i71l 
Hfi6,!'ifi!l 
66fl.:;.�9 
6611.414 
666,53R Higbest award nt Paris Exposition. . : Water-purifying, IJavollay & Bourgoin ..... . 

ClJPRIGRAPH CO •• lB8 N. GreenStreet. ChlCa&o. I (Continuoo on page 19) 

Me sold everywhere. 
1901 Seed Annual free. 

11. M. fERRY Be CO., DETROIT, MICII'. 

KROMSKOP 
Color Photography 
•• To tf:����'�l;e.roe;� ;�:: �I�:��:.�tu� �!:'v1�:�'�hiCb will come into common every-day use must be added tbit��:U�kdo�p:t �e::�'[.ri�8B���cekrom8koP'8 
Cameras, now ready. � Send s t a mp jor booktet. 
IVES KROMSKOP COMPANY. Incorporated, 

1324. Chestnut Philadelphia. 

$5 PRESS CirQular or �mall NBw.paper Pre.s $1�. T ypesett ing  easy. :lloney maker or saver. Send stamp for catalogue, pre8:ses, type, paper, etc. TH� PRE!SS CO •• llIeriden, Conn. 

THE ORIGINAL AND GENUINE . :. : 
Rubber Goods. Perfectly Imi
tate 1inell. Are durable and 
keep white. They go to all 
parts of tbe Globe. Write for 
Catalog. We wan  t Agents 
everywbere. M'f'd only by 
Windsor Collar & Cuff Co., 

Wi ndsor, Conn. 

:'o�eyoO��:f��leA�lisIJaJg;.vn��1'.����:ld�oW:�r'��� price Novelty to Ren. Cn.n manuf!tcture. Arcadia ManufacturtngCo., Newark, N. Y. 

Youth's Telephone 
Scientific Mechanical Toy, toc This is a complete, perfect little metal telephone, w.it� strong, �ensitive tr?-nsmitters. Even a wh isper is dl�tmct at qmte a long dlstance. Connect up your hOllse and biO.rn, or w ith a neig-hbor's hou:-:e, and cha1'1l"e penny tolls . .Easypockctmcney. Af1PTlt.� lrmdf'rL 

Enormmts 8nl('s. Prirc 10 cents, 3 for 25 cents. pOl"ltpa id. 
NOVELTY SUPPLY COMPANY, '4'8 Dearborn Street, Chit-ago. 

ARCHITECTURAL 
VOLUMES � � 

Bound volumes of the Building Edition of the SCIENTIFIC AMER
ICAN f or 1900 are now ready for delivery. Beautifully printed 
perspectives and floor plans of many houses of a wide range of 
architecture and cost; also a large number of cuts of handsomely 

furnished and decorated interiors, combine to make these vol

umes of great value to those interested in the subject. The 
semi-annual volumes are $2.00 each: yearly volumes, $3.50 each. 

MUNN & CO., Publishers, SCientific American Office, 361 B'way, New York. 

I 
"Hawkins' New 1900 Catechism" 

OF THE STEAM ENGINE. 
PRICE, $2.00. Postpaid to any address. A practical book on engine running, valve setttnJl, et C. Strictly upto-da teo Money refunded if not satisfactory. 

THEO. A UDEL CO., 63 Fifth Ave .. New York City. 

For 8ale SCIENTIFIC A"ER'CAN from 1861 to Jan. lst,1901. Address R. H., care 8cientiHc Amerlcan.�. Y. 

OUR MARINE MOTORS 
ARE GUARANTEED TO 

GIVE SATISFACTION. 
Durable in Construction and 
Easy and Sale in Operation. 

. Jljj'>Send for Catalogue and 
investigate our claims. 

J TRUSCOTT BOAT MFC. CO., 
St • .lo •• ph. Mich •• U. S. A. 

(bt Sdtntific }lmtriCan 

COMBINED RATES in tbe United Stlltes, Canada, and Mexico. 
Scientific American amI Supplement, 7.00 SCientifiC American and Building Edition, - - 5.00 SCientiftc Ameriean, Scientitlc American Supple-ment, and Building Edition, - 9.00 

TERMS TO FOREIGN COUNTRIES. The yearly subscription prices of Rcientific American publications to fOrelll'n countries are as follow�: 
u. S. Engli8b 

Money. MOT.ey. 
SCient!lIc American (weekly), - $(J)O 
Scientific American Supplement (weekly) 6.00 Buildin� Edition of the SCientific Amer-ican (monthly), - - 300 Export Edition of the Scientiflc Amer-ican (monthly) in Spanisb Blld' Engli.b 3.00 

£ s. d. 
o 16 ., 
148 
012 
012 

COMBINED RATES TO FOREIGN COUNTRIES 
Scientlfjc American and Supplement, - 8.50 I 14 11 Scientiflc American and Building Edi-
�ci:��itic Amerll"'a;. Selenti' Hc Ame;ica� 650 

Supplement, and Building Edition, - 11,00 
IT Proportionat.e Rates jor Six J..\fn-nth.s • 

Tbe above rHteS include postage, wbich we pay. Re. mit by posic..l vI' express mon€;y orJ.er, or draft to order of 
ll[UNN & CO •• 361 Broadway. New York. 

THE HARRISON CONVEYOR -Electric Light and Power Station Equipment. Industrial Railwan-
Overhea,1 Cable HystemR, Coal and Ash Conveyors, et'?', Eccentric 8h8kir�'_: 

Screens, Roller Scr,*,ns, ElevatorR, Ho;�ting Jo�n{!ines Clam Shell Buck�t\ol, Brea.ker Roll�. PlCklllg Tables. Bon 
Standard ScaleR. Howe Gas aurl GaROJine Rnginps. For cat,a)o"ue and prlces. address the manufacrurerFi. 

80RDEN &. SELLECK CO., 48-50 LAKE STREET, CHICACO, ILL, 

FUUS GAS and GASOLlNE ENGINES. H:r!� �g�er 
HIGHEST GRAD" E'NGfNrS FOR ALL POWER PURPOSES. 

Larlrest Exclusive OI\S Engine Factory in America. --, F.ngine� beld in stock in principal cities for qUIck delivery. 
SEND FOR OUR NEW I1.LlJSTRATED CATAI.OGllE Ii. 

FOOS CAS ENCINE CO •• STATION A. SPRINGFIE LD. O. 

© 1901 SCIENTIFIC AMERICAN, INC. 
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Ualuabl� � HoOks ! 
� � �  

EXPERIMENT AL SCIENCE. 
By GEORGE M. HOPKI:-!S. 

THIS i s  a book full of 
interest and value for 
Teachers, S tuden t s, 
and others who desire 
to impart or obtain a. 
practical knowledge of 
Physics. This splendid 
work gives young and 
old snmething worthy 
of thougbt. It has in
fluenced thousands of 
men in the choice of a 
career. It will give any
one, young or old, in. 
forma tion that will en· 
able him to compre
hend the great im
provements of the day, 1 
1 t furnishes sugges
tions for hOUI'8 of in
structive recreation. 

<Oth edition. Revised and enlar"ed. 914 P"l1es. 820 
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M"a�0��";'i�o':lW'�;0�:ice, by mall, post_ 

T H E  SCI E N T I F I C  A M E R ICAN 

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERT A. HOPKI:-!S. . 
12,500 Receipts. 735 Pages, 

This s p l e n d i d  
work contain8 a 
c a r e fu l  compila. 
tion Of the most 
u s e fn i  Receipts 
and Replie!'1 �lven 
in the Notes and 
Q.uei'ie8 of corre
sp'ondents as pub
IiSQed in the SCI
}�NTII+'Il' A."BHI
CAN during the 
pa-st fifty years i t o g e t h e r  with 
many v a l u a b l e  
and important ad
d itions. 0 V e l' 
12.000 selected 
Receipts are here 
collected j nearly 
every branch of 
the useful arts be
ing represented. 

. It is by fill' the 
1 most comprehen ... 
. sive volume of the 
kind ever placed 
before the public. 

Price $5 in cloth; $6 in sheep; $6.50 in half mo
rocco i postpaid. 

AN AMERICAN BOOK ON 

Horseless Vehicles, Automobiles 
and Motor Cycles. 

Operated by St�'.:'u::
J

?c'"�\!:ro�����' Electric aIJd 

By GARDNEJ!t D, HISCOX, M, E, 
Author of " Ga�, Ga�olene and on Vapor EnehleK," 

and U Meehanical llo,·ementl!l, Ded<>eM 
and Appllance�." 

PRICE $3.00 POSTPAID. 
This work is written on a broad .ba.sis, a�d cf)mRrise� in its scope a full illustrated description wltb detaIls of 

the progress and mauufacturint adva;nce of one. of �be 
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a�prectated by those·wbo.are reacbi!lg out for a better 
k
� �t��i i� ��e
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l
�� ��j�ir;·il lustra�ed wi tb 

various types of Horselpss ( 'arriages, A utomoblJes and 
Motor Cycles, with details of tbe same. 

Larll'e Svo. About 400 pages. Very Fully 
Illustrated. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 
:��

t
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i
j
i
�1'd i�

u
: �i� a� 

shown in cut. )i'or the 
Rtudent. the amateur, the 
worksbop, the el�ctrical 
e n g i n e e r ,  schools and 
coil eges. Comprising five 
books, as follows : 
Arithmetic of Electricity 

138 pages, . . . $1.00 
FJI

:i:�� 
'�'o: ��k�"lgg 

How to Become a Suc-
���S:�I 

.
Elec:r�ci�n�lijl 

Standard Electrical Dle
tionary. 682 pages, $3,00 Five volumeB.. 1.300 Pll{}e.', E
�.:'i���it: �i�p�ifled

,
l� and ovel' 450 il!uBtratiol/S, 

A valuable and tndispensable addition to every Hln'n'1l, 

Our Great Special Offer.-We will send prepaid 
the above five volumes, ha.ndsomelr bound in bll.!-e cloth, 
with silver lettering, and Inclosed 111 a ne!lt foldIng- bOXj &8 sbown in the illustration, at the SpecIaL Reducef 
Price of $5.00 for the complete set, • he regular 
price of tbe five volumes is $7.00. 

MAG I C Stage Illusions and Scientific Diver· 
slons. including Trick Photography. 

This work appe3ls to 
old and young alike. anti 
it is one of the most at
tractive holiday bouks of 
the year. rrbe illus:on� 
are illustrated by the 
highest class of eng-rav
ings, and the exposes uf 
the tricks are, in many 
cases, furnished by tbe 
prestidtgitateuI"s tb em
selves. Conjuring. large 
stage illusions. flre.Ea�,
ing, s w 0 r d-swallowinll,' 
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automata, curious toys, 
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o
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r
o�i��: tion of moving ph(lt.(l� 

graphs are aU well (le 
scrlbed and illustrated 
making- a hand�ume YOI
ume. It is t a s t e f u l l y  
printed and bound. A c - '  
knowledged by tbe pro-' 
fesslOn to be tl'e !'Stand· 
ard Work on M.nll"ic. 

/ly A. A. HOPKINS. 568 pages, �20i ilu., Price $�.;)O. 
ur Full desCriptive circu/<vr. oj above books unll be mailed 

free upon application. 

M UNN &. CO. , P u bl ishers,  
36 1 B R OADWAY, N E W  YOR K. 

"·tJ. V l'·llllltOI", Bam ling & Ctil'f'Y . . . • • • • • • • . • •  (-)t.1Il,-!5fj 
'Yea tbt·t·-strip, O. C. Rixson , . . . .  , . . . . . . . . • .  HIlH,:1;.G 
'Ypaving-diagrallJS, pt·oducillg, P. Gutton . . . .  6GtJ,51h 
'Y{'b-ft'edi llg and compensating mt'chanism 

fOl: tla tbed lU·C'SSPs, G. F. Read . , . ,  . . . • .  6f16,�::?7 
"·f'ighing·marhiIlP, a utomatic, E, Hanak . . .  tJl)tJ, t ) ] ;) 
�\:�g��)���
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'Yt'lt·l·t 'llIt ' lIti llg mal'hine, .r. B. Hadaway . • .  'itJl),�I),"; 
'YIH't'1.  St'l� Vl'bieh--wht,t'l. . 
'Ybt'�'l, F. P. Vaughan . . . . . . . . . . .  , . . . . . . . .  , ntiti,;;;),o,,; 
'Yhl, t'l-luhricator, F. Bm'it· " , . ,  . . . . . . . . . . .  HfW,"lXS 
\Yinding hl'tlVY tWilll', Illacbint' f()l', :-;. \V. 

"'tiYfh\"('Il, J r ,  . . . . . , . ,  . .  , . . .  , . . .  , . . .  , . .  WiH,200 
,\Y i lldmill trallsmitting gt'ar, J. H. Allison . •  'iHB,uBO 
'Villllow a ttal'hmellt, T. ,J. "·olfl' . . . . . . . • . • •  f)H6,584 
'Vindow-fastening, \Y. II. Pugb ,  . . . . . • • . • •  666,:�54 
'Vindow-8toll, T. H. B I'eut'II . " . . . . .  , . . • • • . • 666,5D6 
\Yoodworking·machim', l\. J. Hu tchinson . • • •  666, 3 1 4  
"" oven fabric, \\�. Aebpl'li , . . . " . . . . . . . • • • • •  666,25:) 
Zinc ores, apparatus f()r tl'f'ating, S. G. 

Bridgt's . .  , . .  ' . . . . . .  , . . . . . . . . . . . . . . • . . • • .  066,5D7 
Zinc sultid. "making, K B<' l'i"ngPl· . , , , , . . . • . . .  666.;)00 

DESIGNS. 
Bag-h()ldt'r, l\.lillt' & n()hin�()n . . . . . . . • . • • . • • • •  Y:�,.n�� 
Bag-hohh'I·, H. K LN· . ,  . . .  , . . .  , . . . .  , • • • • • • • • ;.�,.I.).) 
��11��::�� '��r��'r!���f
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Bpdstt'ad pnd ft·amp, )). Ft·ank . . . . . .  ;�:{,961 to �t1,96a 
Belt, L. Sanders . , . . . .  , . . . . . , . . .  .' . . . . . • • • • . •  3:3,936 
Box blank, papPI·, ,r. T. Craw . . . . .  , . . . • • . • • • •  33,9·11 
Cycle framps, lll()tot·-supp()rting member for 

motor, E. R. Thomas (·t a l .  . . . • • • • • • • • • •  33,974 
Darning-spool, 'V. M, Fortt'sctH' . . . • • • • • • • • • •  33,94:0 
Eyf', C. JA'ib . . . . . . . . . . . . . . .  , . . . . . . . . . • • • • . . •  a3,9-19 
Fall, B. E. ('rallll a l l .  . . . , . .  , " , . . . . . . . . • . . . •  ;�3,935 
Fing{'r-I'ing hlanli , n. A. R()gt'rs . . . . . . . . . . . . .  :�:),f):;·l 
Grinder fra lll!', hUI'-grinding, .J. & P Jacoh-

SE"n. , . . . . .  , . .  , . , • .  , , . , , . . . . .  , . . . . . . .  , . .  , :;:�,!)71 
Grub-h()()l�, hl'HIll, 1-1. 'l'orgPI lSt'I I  . . . . . . .  , . . . . .  :t�,!)[)8 
Ilamlllo('k-spl·t'adpr, I. E. Pahllt , I' . . . . . . . . . . • .  :t�,965 
lIillg'f', II. T. Bush . . .  , . . . . . . . . . . . . . . . . . . •  , .  :J:J,9-lS 
Holdhack-clil) f()r vl'hidl'-shll fts , F. O. Brown S;j,U[)2 
lI()t-ait· l'pgistt'l', l'J . ,T. )l()l'isst' , " , . " . ,  . . • • •  :m,�fj8 
lng()t, I. �. "·pilt'l" . ,  . . . . . . . . . .  , . . . . . . .  , . • . .  a:�,953 
Lamp-h()dy , I�. C. )lOl'fill . . . . . . . .  , . . . . . . . . . • •  ;�3,959 
Lat('h-hau(llt" I I .  T. Bush . ,  . . . , . . . . . . . . . • •  , .  ;;:3,947 
Lateh-kt't'pPI·, II. T. Blish . . . . . . . . . . . . . • . . • . •  :)a,940 
L()om Shllttlt'-spdl l� , .r . . T()hnst()n . . . . . . . . . • . .  :)3,D54 
Pall, haking, lIall�on & F I'p ihofpl" . . . . . . . . . . •  :�:�,f)60 
Pil'" c()upling or nipplt " 1-t. )1. Thomas . • . • .  ;t�,f)57 
Plalltt'1' atta('hlllPllt, st'!'tl, E. L. Fiss!'l . . . • • •  :;a,970 
H,az()l'·str()}t, E. B. n ihfot"tl . . . . . . . . . . . . • • . • • .  :�:�,n"t� 
HUll tt'I'·sI IPPo l't ing framt', \'. H( )yl!' . . . • . . . • . .  :t:� ,972 
Rllg, .\.. Pt'tz()ld . . . . .  , ' ,  . . .  " . .  , . . . • . • . • • . • • .  aa,9:;S 
H.lI�, L. YiIlIn . . . .  , . ,  . . . . . .  , . . . . . . . . . . . . . . . .  ;t�,n:�!) 
Hull'I·, hlottt'l'·huldiug-, F. \\·t'h�ti'I' . . . . . . . . . . .  :�:;,944 
Xht,('ting, (�. P. TayluI' . . . . . . . . . . . . . . . . . . . . . . a:�,937 
Rpt'cululll-hla<1t' hltl l lk, ( '. 1. Pilling . . . . .  , . . .  :�a,9-!2 
Xp()()IlS, f()rks, & e . ,  handlp f()l', 'Yo L. 'Yilks . ,  a3,93a 
Xtovt', ga�, E. 'Y. T. RichmolHl . . . . . .  ;;a,D09, :1:�,970 
" a n l t  I'lId, hlll·ial, Hist'r & Lupf!'I' . . . . . . . • . . .  :):),077 
Vphil'll-' fntUlt', m()tor, ]� , R. ThomaR t' t a l .  . . •  :�3,!}73 
,. t'Jll'er-prpssing membt'I·, F. A. nt'llIlt'tt, 

;)8,966. �3, 967 
"·ashur, T. E. Blanchanl , .. , , . . . . . . . . . . . • • • •  :)3,951 
'Yhpf'l, ( ;. C. GarfhlPr . . . . . . . . . . . . . . . . • . • • • • •  33,975 
'Yindow-scl'f'PIl guid{" t·()Il!'r, l<j, B. Crocker • • •  33,945 

TRADE MARKS. 
Roots and sh()t's, .J. D. C()ok & Company • • • • • 35,796 
R()()ts and sb()!'s, 'V. ,,'. Spaulding & Com· 

Pll115 , . . . . . , , , . . .  , . . . . . . . .  , . . . . . . . . . . . . •  35,797 
Roots, shot,S, amI !l'ath('!' fOl' samp, Hosmer� 

C()dding Company . .  , . .  , . .  , . . . . .  , . . • . . .  , .  35,798 
Ciga rs, )lalll·ara Bros. ('()mpauy . . • • . •  85,811 , :�5,81 2 
( ' (wkta ils, " .. 'Volff & C()mpany . . . . • • . . • . . • • :�5,810 
C o n l Illplll and wlwat-ti()ul", R. Johnson & Com-

pally .  . . . . . . . . . . . . . . • . . • • • • . • • .  35,816 
l'()rs!'ts awl waists� K a lamazoo Corset Com-

pany . . , . . .  , , . , , , . . . .  , . .  , , . . . . . . . . . . • • • .  a5,795 
I)I"Hg8 a lHI eht'mica ls, cl'rtain nampd, I·'. 

K ab Ipll bpl'go . " . . .  " . . .  , " " , , . " ,  " . " " ;)5,8O;{ 
FahriC's, cPl' tain nampll, W, Opf'llbym & Hons. :�5,7f):� 
FI()u !", ,Villiam Ha�·{If'1l )lilling Compan.\· . . . . .  :�5,815 
Kllit goods alHl bosh'IT, C .  C. Smith . . . . . . . . •  :�5,794 
)ll'd icinul hpVPl'ugps, n. Euhill . . . . . . . • . . • . . •  aii,80n 
)h'uiciup fOl' cOlltagi()lIs ulond diseases, Vial,  . n� . " " . " " " " " " " . " " " " " , , �_ 
)It'{lil'ill(' fOI' (U:Sl)('psia and skill dis.�ases, 

Vial, a Fi t'ill , . . . . . . • . . . . . . . . • . . . , . . . . .  a5,8!)!) 
O i J  IH't'p<ll'atkHl�, t'od-liVt'I', H .  K. Wa m pole 

& CompallY . .  , . .  · . . . . . . . . , . . . . •  , . . . .. . . ' . : " ;"m,808 
Ointllll'nt, E. C. Ut'hrpls & Company . . • • . . • •  :;5: 802 
OVt'l'eoa ts, Standard Clothing Company • • . . . . •  35,701 
Pal'king-bOllst' products, c�t·t:HIl namt'd, Swift 

& COIllIHUl�; . . . . •  ; , , .
-

, , . , , , , , . , • . • • . • • • • •  · 35,81-1 
Paints and "painiprs' slIpplh's, ('t 'rta in named, 

Patton Paint Company . '  . .  , . . . . . . . .  , . .  , :�5,81H 
Pegs, eel'tain llaIllP(I, Kt'a l'sHrgp Pt'g CompallY aii,7DU 
PI't'para ti()n for illdigt'sti()11 and stomach 

tr()llhlt's , E. ,J. Scha l l ,  . . . . . . . . . . . . • . . • . •  :m,H07 
Prpparatiolls for tbl' h a i r, t( ,l'th, and skin, 

B. E. D. Stafford . . . . . .  " ,  . . . . . . . . . . • . • .  :m ,801 
Pulvt'rizing a n d  grinding mal'hillt'I'Y, Gl'ntral 

('yclone Company . . . . . . . . . . . . . . . . . . . . •  , , .  :m, 8 H l  
Rf'm{'dit's for certai n  lHlDlPd flist'asf's, I'J. 

I{och , . . . . . . . . . . . . . .  , . , . . . . . . . . . . . . . . . . . H5,804 
St'wing-machill(,s and aCC'f'ss( )I 'ips thpl'eto, 

New Home Scwing-)lal'hilIP C( )mpany . . • .  3u,820 
Spwing-machillPs and atta chmPllts, ,Yo A. 

Chipmall , . .  , . , . . . .  , . . , . . , . . . . .  85,H21 to a5,82;� 
Shadf'-!"ollf'l's, �Ii('higall Shadf' Roller and 

Box ('ompany . . . . .  , . . . . . . . . . . . . . . . . . . . . .  :m,800 
Tobal'(O, smoi;:ing and l'hpwin-K, Campbell To-

lHH'('11 C()mpany . . . . . . . . . . . . . . . . . . . . . .  35,81:� 
Trf'Ps and plants, Y()Ullg, UJ'('at NOl'therll 

Nursery Company . , . ,  . .  , . , . ,  . . . . . . . . . . . .  ,35,790 
"'''ashing ttuid, �f. A. Morgan . .  , . .  " . . . . . . .  , 35, 81 7  
Woolpll ('lothsJ li�ht and h{'av)" Mid(llesf'x 

('ompany . .  , . .  , . .  , . . . . .  , . .  , . . . . . . • . . • • • •  35 ,792 

LABELS. 
"Aftf'r Dinner SaHel) Peanuts, " for salted 

peanuts, Bosman & Lobman . . . . , . . . . . . . . . . 8,085 
"Brotherhood 'Vine C ( ) . , "  for winp, Brother-

hood 'Vine Company . .  , . . . . . . . . . . . . . .  , . . .  8,081 
· 'Dr. )lills' Linimt'nt," for a linimPllt, L. G. 

B. E� . . . . . . . . . . . . . . . . . . . . . . . . . .  , . " " , . &� 
" J<;rh's Pill(' Tolu & "Wild ('bPITY Cough 

Drops , "  L. G. B. El'b . , . . . . " . .  , . , . ,  . . .  , 8,077 
· 'F I"f'ekpl!'sR, · '  f()r a ('()smptic c()mpollnd, .T. E. 

Barl'Y & Company " . " . ,  . . " . .  " " . , . .  " ,  R, ORO 
" U P l lati(,l1 m , "  fot· a llwd ieillP, P. 'V. �mith . . .  H,()7H 
".ft'ffl'l'soll SPil l ,"  f()t· t'igal's, f';('hmidt & ('om-

paIlY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R,OS:� 
"La Palina , "  for cig-al'�, �chmidt & C()mpany. H,084 
· 'Olympia Liniment, " f()r a linimf'nt. K W. 

IIjprtllPl'g , . . . .  , , . .  , . , . , . , . .  , , . . . . . .  , . . . .  R,07!l 
' ·Pain I';xppllf'r ," tOI· a IllP(licilH', F. A. Rich-

tpl' & (·ompany, . .  " . , . , . " , . , . . . . . . . . . .  , 8,07;) 
" I 'hiladt'lphia PUI'P Hy{' "\Yhiskl'.'· ," f()t· whis-

ky, ( ' . Schneidf'r & Company . . . . . , . . . .  , . . . 8,Ok2 
' ·Th" Champion Mt'tal Polish , "  f()r nwtal-pol� 

i�h. Jpnkins & Otting-Pl' , . . . .  , . . . . . . . . .  , , .  8.0RH 
"TIl!' Rf'aman f'urt'� " f()r a lllf>dicilH', C. · O. 

St'aman . • . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . R,07-1 

PRINTS. 
· ' .\utll(·yt'll' ni<·.'·cl" Pla.'·ing f'ani:3, , . for .,Ill.'"

in;,! (';ntIs, tTnitp(i Stuh's Plu:rln� f'ard 
C'ompa n:v . . . • . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  2:1r. ")1 1 1 1 End Rah'," fot' mill t'IHls, )1. �i. Brunnan .  �f)-4 

A pr:nted copy of the specifica tion and <1ra wing of 
an.\" patpllt in tbe foregoing list, \)1 " any patent in 
,)J·i nt  issu(·tl �in('f' 186:l� will be furnished from 
thi� o ff('p for 10 ('ents. In ordf'l'ing please state 
tht' IHIlllP and number of the paff-llt desit·ed, and 
rf'mit to l\Itllln & Co. , 361 Bl'oauwtl,V, Npw York. 

Canad:an patents may now he ohtained by thf' in
v(\ntOl's for any of the inventions Ilampd in thf' fon'
going I i�t, providf'd thf'Y arf' simplf', a t a ('ost ()f 
$45 pach. If eomplicatf'<l thf' ('fist will  be n littp 
morf'. For full instructions a(ldrf'ss Munn & Co., 
M l  Broadway, New York. Other torei"i' patents 
may also he obtallled. 
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Works. Camden.  N. J. THE ESTERBROOK STEEL PEN CO. 26 John 51 • •  New York. 

. I' A L iU E.R Stationary �; Ii a n d  Marine Gasuline En-

__ . I � gines and Launches. Motor 
_ .==== \yac;nn Engines, Pumping 
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lW· Senn for Catalog, 
PALlllER BROS.. MIANUS. CONN. 

Exp er imenta l & Mode l  Work 
Cir, .t ad" ice iree. Wm, Gardam & Son.45-.')1 Rose St. ,N.Y. 

I CE �!.iCd!m:�\ �f�\:'r n�:.'tn��:Vr'tf.�� 
MFG. C'O., 899 Clinton Street, Milwaukee, Wis. 

Expert Model Makin'M Established 1Ah7, Win. Traut. 
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W A NTED-A �'tr.t-cla.s. Draughtsman, rapid .and 
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FO R SALE. G R I N 0 I N G M � LLS ���ar��\ :�t�:pSJnt u. S. Patent 616,003. Machine for makinl( and drivinl{ 
versal EccentriC Mill. Address J. �. & G. F. SIllIP. Glaziers' POints. J. S. Carter, 500rchardSt., J.ynn. Mass. 
SON. �S Rodney Street. Brooklyn. N. Y. MODELS & E XP E R I M E N TAL WOR K .  
I N V EN T I ON S P E R  F E CT E D .  Inventions develuped, Special Machinery, 

Accurate Model and Tool Work. Write for Circular. E. V. BAILLAR D. Fox Bldg • • Fran kl in  Square. New York. 

PARSELL & WEED, 129· 13 1  West 3 1st 51 . •  New York. 

VOLNEY W. MASON &. CO., 
Friction Pu l leys ,O lutches& E levators 

PROVI D E N C E , R. I .  

n�!�!��Lt��aPa�!�!��:. 
over 700 ent.:'ravings, 25c, ParJor rricks CataloRue, free. 
MARTINKA & CO, Mfrs" 4il3 Sixth Ave,. New York, 

PATENTED ARTICLES 

Ii SEND FOR FREE CATALOGUE.� 
• Prairie State locubator Co., 

• • Homer 4Jlt7, P a.  . 
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tools of new design. or now (Il the markf't, for whicb 
there is a legitimate demand at a fair proflt. Address 
Lock Box �1. Station B. Cl eveland. Obio. 

�� TYP& WHEE LS. MODELl! L.EXPERIMENTAL WORK.6MAU.MAtHIN£RY .N�VELT'ES eo ETC. NE.W 'tO 8TENCIL WDRII;5 10C NASSAU II! N.T. 

A N D  N OVELTIES r!�u�:itta;:'by��nYr�:' NOV EL TIES & PATEN TE D AR ltOLES 
OTTO KON ICS LOW , CLEVELAND, OHIO. ����:;�'#,.
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50 Y EARS' 
E X P ERI E N C E  

D 'AMO U R  & I I  TlEDAlE MACHINE CO. 1 3 0  W O R T H S T . N E.W Y O R K .  
PATT ERN A N D  M O D EL MAK E R S. 

FOR S AL E. -�O�
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ownErs not active nor'conversa.nt with the business. A 
thoroughly capable man wbo would know wbat and bow 
to manufacture, with SOlllP- capital, can buy this plant 
'\V le
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invention is probably patentable. Communica
tions strictly confidential. Handbook on Patents 
sent free. Oldest ag-ency for securing patents. 

• R E D C: E:. C».A. R  
AIRAIID WAltR TIGHTSI LnS. ANY DIAMETER , ANY�PTH. INILLIAMS MFG CO. KALAMAZOO MICH. 

Patents taken through Muun & Co. receive 
special notice, without charg-e, in the 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Larg-est cir
culatIOn of any scientific journal. Terms. $3 a 
year ; four months, $1. Sold by all newsdealers, 

HO W TO MA KE A DYNAMO w�t�r k
fiun

l l  
drawings. Price 10 cents. Castings for the same, f,3.7f 
with directions for buil ding. <I How to Make a Storage 
Battel'Y." Price 10 centRo MUNN & Co,36 1 Broadway. New York BU BIER PUBLISHING CO •• Lynn� Mass. 

Branch Office. b'25 F St., Washinll"ton, D. C. 

The 
WOOD 

A high-class 

lating 
i ncubator on a 

s m a l l  s c a l e. 
Fifty eg g ca

---- .�- ------ .. _--

S 3 D S S.ndu.your.dd ..... 

a ay ura andwowill ,howyou howiomake,3aday absoluMly Bure; we 
furnish the work and tea.ch you free, 7011 work in 

&he locality where you live. Send us your address and we will explain the businen fully, remember we guaran'ee a clea.r profi' 
UilLr ;;Nu�1�TUru�QbCb�:elY S:o�3S4. ::�!:It: B��b� 

pacity. Heat, mol"ture and ventilation 
automatically and perfectly controlled. BACKUS GAS AND . 

G ASOL INE ENGINE Price only 37. 
Send for the Wooden Hen Book , 

mailed free. together wi th a book about the 
EXCELSIOR INCUBATOR, to those who 
name this paper. 

Simple, Economical. Durable. 
Suitable for a) I kinds of work. 

Backus Water Motor, cheapest power known. 
Write for circular and prices. 

GBO H. STA HL. Quincy, illinois. BACKUS WATER MOTOR CO .. Newark, N. J • • U. S. A • . 

11te Progress of Invention In tIte 19tn Centurg 
By EDWARD W. B'VRN, A.M. 

Large Octavo, 480 pages. 300 illustrations, Price $3.00. Half r e d  morocco, gilt top, $4.00. 
By mail. postpaid, to any country in the world. 

T HE new volume, which worthily celebrates the close of the 
century, as far as the arts and sciences are co'ncerned, has been 
111et with the wannest praise by both reviewers and readers. The 
hook is scholarly and interesting, and records and describes all the 
Inort' important developments of the useful arts which character. 
ize the period, In a chronological table mention is made of prac
tically every great event during the century. An illustrated pro. 
spectus will be sent to any address on application. 

The following are brief extracts fronl the many reviews, and 
give sonH: idea of how the book has been received : 

. .  THE F.NHI NRElt " of London. says, " In this volume, which is nicely 
printed and well gotten up , the author bas attempted a beavy 
t>lsk and bas carried It vut in a praiseworthy fasbion. There is 
hardly an inv2ntion or an improv�ment made during the cen
tury of which notice of some sort IS not made." 

•• THE BHOOKLYS EAGLg " says, .. F:very student who desires to be 
well informed on the subject of invention or to be famtliar with 
the g-enius that bas made the nineteentl;t tlJe crown of tb� cen
turies , will be sure to want access to thIS volume. ... ... �. Mr. Byrn deals with his �ubject in a masterly manner." 

.. 'PRE RAILWAY AND ESGINEERING REVIEW " says, " The bookiM well 
written and interesting, and presents in It credi.table fOlm the 
great scientifiC and engineering achievements of the century.'� 

uAMERICAN MACHINIST " says . •  , It gives rlltional descriptions of the 
/l'fUIYN& Go., puao,;.\ ... ",�"""", grinclc'es of the inventions included, Many, we fancy. who 
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will find here just the concise resume of many recent dIscoveries that they neeS." 
.. THE RAILWAY AG E "  says, " This review of inventions which bave had their mceptio� and developrp,ent 

within the nineteenth century is very timely and appears to be a complete revIew of the subjects 
intendej to be covered." 

Every reader of the SCIENTIFIC AMERICAN should possess a copy of this unique and timely publication. 

MUNN &, CO'I Publishers, ScientifiC American Office. 361 81way New York. 
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