
of course English practice ia described, gas 
making is very much the same in both Eng
land and America. The book is finely ilIus
tratpd. 

THE COMPLETE COST-K£EPER. By Horace 
Lucian ArnolQ. New York: The En
gineering Magazine. 1900. 8vo. Pp. 
408. Price $5. 

Many a large plant has been wrecked by 
inattention to such matters as cost-keeping, 
and the present volume ought to be welcomed 
by all but the hide-bound, as it contains some 
original systems of shop cost-keeping which 
are extremely valuable. Cards are advocated, 
and wherever they are introduced they are 
sure to save money and minimize labor. It Is 
an admirable book. 

FUR;";ACE HEATING. By William G. Snow. 
New York: David Williams Com
pany. 1900. 8vo. Pp. 170. Price 
$1.50. 

.. A furnace consists essentially of a stove 
within a casing. Air Is admitted to the space, 
between the two, where it becomes heated, I 
rises and flows through the pipes to the 
various rooms." From this lucid definition the 
author deals with the whole subject In a very 
practical manner, illustrating his text freely. 
We cannot recommend any better treatise on 
the subject. 

TREATISE ON MATHEMATICAL AND (;-RAPHI
CAL ROOF FHA�IlXG FOR BUILDERS AND 
CARPENTERS. By G. D. Inskip. Phila
delphia: F. Weber & Company. 1900. 
12mo. Pp. 160. 

TREATISE ON MATHEMATICAL AND GRAPHI
CAL ROOF FRAMING FOR BUILDERS, 
CARPENTERS, ETC. By G. D. Inskip. 
Philadelphia: F. Weber & Company. 
1900. Two vols. Narrow 8vo. Pp. 
327. Price $3.50. 

J citutific �tUtti'Ju. 
Amalgumator, G. 'V. l<'Isb .. r ................ 6(J5,418 Anchor, F. Halat, �r . • . . . . • • • • • • • • • • • • • • • •  titi5,5UO Animal-trap, H. 1\1. Barton . . . . . • . . . . . . . . . .  tl65,S-17 

!����tf���: �. 'ri, C��,\���:::::::::::::::: ��:��� 
1��p��C�i:re{h,an�. Sl¥.Vtifa��Sl��:. ��:.l��: : : : : :: ��,��g Awning, C. W. Monroe et al. • • • • • • • • • • • • •  {iUU:453 Baby-tender, J. C. Hubbard . . . • • • • • • . • • • • • •  665,52S Balance-lock, pneumatic, C. N. Dutton ..... 665, 414 Barn"l-head-making muebinf', L. D. Vogel . •  605,5S9 Batteries, apparatus for regenerating spt'ut 

WO�DorMETAL 
Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

A-Wood·working Machinery, 
B-Lathes, etc. 

SENECA FAllS MFG. CO. 
Batt����s�nt:p�;n����i�:' !��'l��' �::e�i�' �f 665,784 695 Water St., Seoeca Falls, N._y_. ___ _ 

primary, H. E.. Hess .................. 665,783 Battery plates, manufacture of storage, J. L. Creveling .......................... . Bpum, H . •  T, Armstrong ................... . Hearing, antifriction, E. A. Faller ....... . 
665,827 
665,718 
665,65:� 

�ENGINE&FOOTJ MACHINE. SHOP OUTF'IT5, 
TOOL5ANO SUPPLlE!,,'fr'p'F;"' ATHEs.�[BASlIAN lA1H[ CO'W;�����';,Sci 

Hpd-hottom, A. H. Vie-I . ................. . Bpd-hottoIll, spring, 11 .... l'-arr ............... . Bt'd, sofa, A.. Schrock .................... . HpH, hicyclf', T. B. Moffat. ............... . 
��,!,'H2 F t d p and Turret l,athes Plan-6(kI,;;:n I 00 an ower ers..l.�apers,and Drill Presses. 
��,��� i SHEPARD LATHE CO .• m W.2d St., CinCinnati, O. 

��:�� WALWORTH Bicycle-hrakp, H. W. Patrick ............. . Bicycle canwra-carrif'r, E. W. Softll'y ..... . Bindpr, temporary, C. V. Ht-'llkf'l ......... . Binder, te-mporary, Toepfert & Df'pping ... . Blast-furnace, H. Hardh .................. . Blind-fastene-r, A. J. Q. Knowlton ........ . 
(J()fjHO 

�;g:��� PIPE VISES 665,662 
6()fj,7»1 
665,410 

Blo'Yt'r, 'V. P. Henderson ................. . Boat, 1\1. F. Davis ........................ . Boat-operating me-chanism, canal, L. A. Thompson ............................ 665,765 BoilPl"s, device for prevp.nting incrustation in water-gages of sit'am, A. Thiede .... 665, 554 Book-guidp, auxiliary, V. H. Clymer ...... 6H5,()50 Book-signature gatht'rpr, W. A. La Sor .... 665,7S9 Boot or shop, .T. Newton .. ... .. . .. . . .. . .... 665,7n7 

:��ilt�r ��oW :i�. EFU�k .�t.i�����: : :: : ::::: �!{g:��� Bottle filling and stoPlll'ring machines, crown-placer for, F. O. Woodland ..... . Bottlt', non-refillahlp, J. J. Brown ......... . Bottle-sto})IH'r, A. F. Boocl\: ............... . Bottle-stoPI)pr, M. Lan<lt'nhprgpr .......... . Bottle-stoppt'rs, mf'ans for retaining, J. E. 

665,623 
665,4UO 
665 565 
665:()S9 

l,-enny ................................ 665,562 Box, G. Turrpll ............................ 665,SH; Box-faste-n(·r, :\1. Bottger ......... .......... (}H5,Um� Box-fastf'IWr, II. C. l'-nox .................. 6('..5,446 

:��-�:���'����" h�;ni�;�l��;l ' f�;,' J'.' r: . n: . F'i;k� �::��� Bridgp, hascuh', J. P. Cowing ............. 665,405 Broom or hrush attachmpnt, L. Finiels ..... 665,6;�2 Brush, H. W. Larsson ..................... 665J8:l2 Brush-carrif'r, C. W. Larson ............... 665,449 Bucket-handlp, E. J. Stiles ................ 665,809 Bucklt', G. W. Pottpr, Jr .................. 665,799 Buggy top-prop, J. H. Battpnfip.ld ......... 665,593 Bundlp-carrier, S. Ne-ville .................. 665,456 Bunk, J. P. Le-in .......................... 66fl,5;m Burglar-alarm, plpctric, .T. W. Rough ....... 665,SOl Burglar-alarm systf>m, plpctric, Bil'dermann 
& Hpine .............................. 665,Sfi6 Button, W. E. Bt,ntH't. • . • • . . • • • . • • • • • • • • • •  665,;m4 Button, 1\1. W. JUliPS • • . . • • . • • . • • • • • • • • • • • •  6G5,UUO Camt'ra shading-hood, J. P. Ballou . . . . • • . . .  66[),U26 Campra view-finding instrullt'ut, G. E. 

Can l\���P�o;;';,: 'j.' ·R.' '���tt:": : : ::::::::::: ��;��� Can h('ading and flanging machine, C. W. Hlf't'per . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  Can-heading machitw, J. Brpnzingpr ....... . Car eunstruction, H. B. Hpssions .......... . Car-door hanger, E. S. Dill ............... . ('aI', dumping, .T. L. Ham ................ . Car-roof, O. Link ......................... . Car-sign illuminator, railway, F. G. L. 

665,478 
665,;�Di 
665,7(J0 
6()fj,412 
(W')O,4::H 
665,642 

He-nderson ........................ .... 665,638 Carhurett'r, E. J. Kpl'll .. .. .. .. . ... .. ....... 665,74::l Carhurp.ter, W. O. "'Vurth .................. 665,496 Cartwt-clpuning machhH', D. E. Painter ..... 665,579 

are the Heaviest and 
Strongest vises made. 

RENEWABLE STEEL JAWS. 

WALWORTH MFC. CO., 
1 28 TO 136 FEDERAL STREET, BOSTON, MASS. 

THE EUREKA CLIP The most useful article ever invented tor the purpose. Indispensable to Lawyers. Editors, Students, Bankers, Insurance Companies and business men gen· erally. Rook marker and paper clip. Does not mutilate the paper. Can be 
�.�ei�e���t��lfii ��o��!ft�� !���n�;8 and notion dealers, or by mail on receipt of price. Sample card, h¥ mail, free. Man-
I[.1�ctc�e.� VoxC31�1fl��:,.:a:ld';"'�Y. 

CUYER'S PATENT 

DESULPHURIZING FURNACE. 
Latest. Cheapest and Best. 
Takes tbe place of Heap 

or Stall RolIBting. 
Saves time and money. 
Write for particulars. 

LIMA, PERU, S. A. 
----- -----------

NEW 
" RIVEn" 
PATENT GRINDERS. 
FOFA�r���llrsWA{�(t�a�SoL a��\��SS 

BRIGHTON, BoSTON, 1\IASH. 
'Makt!l'l:I of the Celebrated H Rh'ett" 

Precision Lathes. 

�:;��t;�\a(!;:[l���kl�'s",Lsh�·HI�·:I�I.I��:::::::: �:;g:fug ACETYLENE GA::3 AND CARBIDE OF 

This work is. designed to lessen the difficulty 
of angular ('ompli('ation as in roof framing, 
ete.,. where the hypotenuse of a right-angle 
triangle is essential. 'rhe systems now in 
vog-ne among the laympn are of an intl'iC'ate 
naturp. and the student is apt to get disc our
agpd with the multiplieity of the lines used to 
obtain the result. The author's system is 
intended to minimize the troublps of the or
dinary system. By means of the tables of re
duetions and squares and the table of angular 
ratios almost any problem can be readily 
solved. The book is very handy in form and 
can be slipped in the pocket of the workman. 
The text in the first volume is accompanied by 
a large number of diagrams showing how to 
work out the most intricate problems. It Is 
a most excellent series of books. 

Carriagt'-iron, F. J. "Tagnpr . . . . . . . . . . • . . . .  665,843 Calcium.-All about the new il1uminallt, its qualities, 
I Chain-making machilw, wirp, F. W. Wesner 6H5,710 chemistry, pressure of liquefaction, its probable future, Chain, wirp, F. \V. \Vpsllt'r ................ 665,70!} experiments perfolmed with it. A most valuable series 

THE PRACTICAL E;";m;";EER POCKET-BoOK 
FOR 1901. Manchester, England: The 
Technical Publishing Company, Ltd. 
1901. 24mo. Pp. 462. Leather, gilt 
edge. Price $1. 

"'e called attention in our review of the last 
Issue of this manual to the remarkably cheap 
and satisfactory book which has been provid
ed by the publishers of The Practical Engineer. 
The present volume is no exception to those 
which have gone before. Many additional 
tables have been inserted, and several sec
tions have been rewritten. The book compares 
favorably with some engineer's pocket-books 
which cost more than three times the amount. 

STUDIES IN FOSSIL BOT ANY. By Dunkin
field, Henry Scott Lord. London: 
Adam & Charles Black. New York: 
The Macmillan Company. 1900. 
12mo. Pp. 533. Price $2.75. 

Fossil botany Is a most fascinating subject. 
The author's purpose has been to present to 
the botanieal readers those results of pahento
logieal inquiry whieh appeal' to be of funda
mental importance from the botanist's point 
of vipw. He has succeeded In makIng an 
excellent hand-book. 

WILSON'S PHOTOGRAPHIC MOSAICS FOR 
1901. Edited by Ed. L. Wilson. New 
York: The Editor. 1901. 16mo. Pp. 
176. Price 75 cents. 

For thirty-seven sllccessive years " l\Iosaks " 
have been published, and eaeh issue has been 
anxiously awaited by many old friends. The 
present volume has many exeellent examples 
of fine portraiture, and the literary contents 
are fully up to the average. 

A RECORD OF BOOKS LOANED FROM THE 
LIBRARY. Boston: Current History 
Company. 1900. Price 25 cents. 

An excellent i<lea is for everyone to regIster 
the books which tlley loan. It will often save 
a book when there is any contention as to 
ownership. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JANUARY 8, 190., 
AND EACH BEARING THAT DATE. 
[See note at endofllst about copies of tbese patents.j 
Adjustable table, E. M. Marshall ........... 665,451 Alr·brake, W. F. 1{npl\ .................... 665,607 A1r-com�r, MacLean ............ ... 665,613 

Chang't'-makt'r, rf'cOl'diug, F. BaHama . . . • . .  665,6fi6 of articles, �iving in complete form the partICulars of Cht.'mi('al apparatus, R. C. Rohinson ........ 665,46S this bubject. Details of furll-"lces for making the carbide, 
Chirog-ra})h, A. B. AlH]t'rson ................ 665,501 �as generators. �asometers, burners, etc. Contained in 
Chlor" ks hy dl'ctrolysls, ohtaining, W. T. J <Jt.:l�IrwOt.-� '6'1��NJ II � ��p j·f.1��Tl 0 f��' • ���: Ulbhs """ .. " ................ " ..... 665.426 lll ·'ll 1113� JII<7 11164 107. 1117" JOS" Churn, O. L. Bullock ...................... (j()5�6(}U ... � , • '" �� . , , ..... , ..... , 
ChurII-(lashl'r, J. P. Pricl' .................. 6f'(\,r;HO 1 f�9' a����·�11����iJ�lro�'e�t!�:�b� l;!;ait.Wo� Clevis, II. O. Trowhridgt' . . . . . . . . . . • . . . . . • .  6G5,4S7 this office, and all newsdealers. Clock-winding and setting mp.chanism, J. ________ _ Bachner .............................. 665,719 

gl�i��s�d�Je�to� 'm�i����;�;, ' F.' Wbe'ei��:: :: ��g:�I� Clutching rupchanism, V. Royle ............ 665,6H5 Coal-tippIt', Phillips & Fleming ............ 665,463 Collar, apparpl, C. A. Fetters .............. 665,417 Collar coupling, open-throat-horse, C. C. Rose " ..... "" ...................... 665,839 Comb, D. Kotz ............................. 665,608 Compound, E. Bushman .................... 665,403 Comprf'ssor, J. G. Lapham ................. 665,448 Conductors of the second class, system for heating, C. D. Raab .................. 665,664 Confectionery-forming machine, D. 1\:1. Holmps ............................... 665,854 Corsf't stiffener, apparel, W. W. McCormick 665,644 CrallP, O. Hetlesaeter ...................... 665,683 Crane swinging mechanism, O. Hetlesaeter .. 665,684 Crutch, O. E. Hough .. """ .. " .. " ....... 665,439 Cnltivator and planter, P. M. Prentice ..... 665,465 Cut-out, e-lf'ctromagnetic, R. Fleming ...... 665,423 Cutting-tool, C. P. Mingst ................. 665,538 C�'clf', foot, H. Heinrich ................... 665,681 CycloIDf'tpr, J. A. Keyes .................... 665,443 Dash and rf'in-holdt'r, comhhwd, J. A. Frazier 665,654 Davit, H. M Nourse ....................... 665,457 Dental pluggN, W. F. Slack ............... 665,698 Dt'rrick and dumping df'vict', W. S. Rynear-son ................................. .. 665,757 Disinfpcting, H. Melzer .................... 665,794 

E��e���c�o��'J' c��s::,n��. i� .. H���y::: : ::: ��:��� Door-hangpr, R. B. Browne ................ 665,727 

�������>q'J�li!t:r,L����a�dtEili�: : : : :: : : :::: :: ��g:��� Drainagp apparatus, S. C. Carroll ........... 665,826 Drilling apparatus, P. Broadhooks .......... 665,399 Dye and making samp, hlack suhstantive sulfnr, A. � .... Poirrit'r .................. 665,547 Dye and making sau1P, �ulfurizpd indo-})lll'nol, A. Bprtschmann ............... 665,726 Dy<' a ud ma Idng samp, wool, lL Sc hirmac her 665,696 Dyp-vat, A. Urhan ......................... 665,646 D,)'t'illg, E. Haussmann ..................... 665,7a7 East'l-sH})l)Ort, palwr-pad, G. N. Baumgarten 665,627 Eh'ctric ha ttpry, ft. E. Hall,.............. 665,67n ]�lp('tl'ic ('alllp, R. 1'-. Gr�lY ................ 6H5,6a6 J�lt'('tri{' furnact', n. S. Strong .............. 665,7tLl ]�h,('tric-lightil1g systt'm, 1\1. :\ioskowitz .... 665,541 I<�lt'ctric maehint', dircct-cuI1'ent-dynamo, Sic-In{'ns & Rotth ......................... 6M,l"''kIjO I Bh�ctric machinf', dynamo, E. Thomson ..... (i().');480 Elpctric switch, W. Ely ................... (){;5,514 IiJlpctric switch, "''"hitp & ('olt� . . . . . . . . . . . • • .  6&.,4H2 Elf'ctrical lJattt'l',r. C. n. dt' Lamarre ...... 665,f'J09 Ele-ctrical-conductor junction hox, E. T. Greenfit:'ld ..................... 665,676, 6('.15,677 Electricity from axlps of locomotivp-trucks, lIlt'ans for generating, M. Moskowitz .... Gfi5t539 Elf'ctricity from car whppl axles, mpans for g'puprating, M. Moskowitz ........ , ..... 665,540 El{'('tricity-gPIWl'ating apparatus, J. Stretch 665,810 Elpctrolytic apparatns, \Y. T. <Hhhs ........ H6fi,427 Elpctromagnetic hrakp, E. P. Carpf'ntpr .... 665,404 Elpvator, "'\!. B. Sayt'rs . ...... , ......... " .. 665,758 IiJnd-gate-, wagon, E. C. & H. L. Litchfield .. 665,611 Enginf' reversing-gpar, explosive, R. von Paller ................................ 665.4f�) Engine SPPf'd-I 'egulator, t'xplosivp, A. L. Zim-mf'rman .............................. 665, 714 Engine-stop, safety, Lanp & Rainforth ..... 665,447 Engine watpr-jackpt, pxplosive-, C. E. I,-pmp 665,641 rase-r, hlackhoard, H. P. Gre,v .............. 665,R�7 Excavator, O. Ht'tl�'saptpr ................. 66fl,685 

LATHES 
FOR 

CUNSMITHS, TOOL 
MAKERS, EXPERI
MENTAL AND REPAIR 
WORK, ETC. 

Send tor Illus. Oatalog. 
.. ;J��'���.!� W. F. & Ino. Barnes Co. 

1999 Ruby Street, ROCKFORD, ILL. 
•••••••••••••••••••••••••••• • 

AdJ·ustable Sc ·be Aknurled and nick-. • rl r. eled hollow .Ieeve •• • witba • 
• II ••• Ii • �lamp- • • to hold Ing de- • • ditferent I vice at each end. 
• tools. Made In 8 In. and 12 in. lengtb.. Price of. () either SIze, 5Oc. Knife point for pattern makers.. 
• 16c. extra. i:F" Oata!2V'1e of ffii"" Tools tree. • .l.HS� STARRET I R,<lia, Athol. t'.Al'k .• .......... � ...........• ��� .. 
MACHINES FOR ROLLINC 

SCREW 
THREADS. Any size up to 111 diameter, 311 

long. Four sizes of machinetl, 
"Il!!�"'� i:F" Send tor Oirculars. 

BLAKE & JOHNSON, 
P. o. Box 7, Waterbury, Conn. 

You Want the Best Lathe and Drill 

CHOCKS 

Pipe cut off and 

Threaded with ease by one 

man and a 

FORBES 
PATENT DIE STOCK, 
ea�;nal��.¥';S &%Y�g��natelY 

THE CURTIS & CURTI� CO., 8 Garden Street. Bridgeport, Conn. 

����;A���-h�.Ck[It: \�ri:���l�'���':��:::: �:::: � ���:��� --
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is never any question ExpanSion-holt, J. C. Summpl't'r ............ <l6G,705 about the quality of a 
��i:�l:l��l __ t����!�t"B,

G
·D.

A
����\am;·;.y::::::::: �g�:�g� B. F. BARNES 

�!��i����fiig�t��'h�;p�a�t:�. v' .. c'l�i��d:::: ��:��Z UP RIC H T DR ILL. 
Fam'pt. sf'lf-<'lmdng, "'T. Duffus . . . . . . . . . • . . .  OGfi,6:l1 • The tool here illutotrated is our 2O-tnch Fpncf'-ma('hinf', T. A. Hall . . . . . . . . . • . • . • . .  665,779 Drill, and we J;!'uarantee it to drill up to }J"'ifth-whppl, R. KRireh . . . . . . . . • • . . . . . . • . . .  66.'l,62S 1 inch in steel and H4 inc]l in cast iron 
�nins:)i�'an�anurfn�ar�gio;�� 'or' 'slill{lar: 'Fi 6H5,544 �hi1dg7����i;��� ':;;3�j:1;:i�iad'i� OPRt'l' ................................. 665,45R �end full data on our entire line to Filtf'ring matf'rial, proihwing, K. Enzingpr .. 6(' .. 1'),652 Interested people. Fire apparatus, automobile, E. F. Steck • • • •  665,6991 B. F. BARNES CO., Rockford,llI. 

© 1901 SCIENTIFIC AMERICAN, INC. 

4S 
Fire-eSCllpe, J. A. Hbu}lillg . . . • . • • • • • . • • • •• •  665,585 

�i�:::��t!N�s, S�t��; J:i��ll��lh;o�·�e� .. i��bi:::: ��:i�1 Fire-protective apparatus, E. J. McCormick 665,616 Fireproof tioor construction, M. J. O'Meara (reissue) ............................. 11, 882 Flag·holder, R. F. Downey ................. 665,672 �"'lowers, receptacle for cultiva ting and pre-
Flue��f:����., AS. 

BH�°-ffi::k: : : : : : : : : : : : : : ::: : Flue-cleaner, T. J. Rossell . . . . . . . . . . . . . . . • .  �"'luid-pressure brake, M. \Y. Hihhard, 
665,502 
665,462 
665,550 

Fluid-pressure regulator, E. M. Hew�:t���: �:��+ �"'lux-fpeding device, C. W. Sleeper ........ 665,477 Folding hox, Z. B. Wphh ........... 665,556, 665,557 F'oldlng chair, L. S. White ................. 665,493 Folding talllt't H. M. iSuook, . . • . • . . . . . . . • . • .  665,761 Forgp, J. P. \ViIl('lwll, . . . . . . . . . . . . • . . . . • . • .  665,649 Furnace, J. F. Broadhent.  . . . . . . . . . . . . . • • • .  665,851 Furnace, B. Talhot . . . . . . . . . . . . . . . . . . . . • • . •  665,621 }I�urnace-grate, J. R. George . . . . . . . . . . • • • . .  665,675 Furnace or similar door, 'V. E. StoefHer . • • •  665,484 Game, checker-hoard, C. Buttgenhach . . • • . .  665,505 Game-register, W. Graham . . . . . . . . . . . . . . . • •  665,429 Garment-fastening, C. H. Smith . . . . . . . . • • •  665,479 Garment-waist closure, E. Goodman . . . . . • • •  665,518 Garter, J. Gump ............................ 665,430 Gas-engine, L. H. Solomon . . . . . . . . . . . . . . . •  665,665 Gas-generating apparatus, C. ::\J. Ke-mp . . . • •  665,568 Gas generator, acetylene, Kautny & Lotz . . •  665,442 Gas generator, at'(·tylPllf', P. L. Linehan .... 665,745 Gas generator, ace-tylene, G. P. Washhurn . 665,491 Gas generator, wood, D .  H. Hogue . ... .. ... 665,853 Gas-producer, E. J. Dut!. . . . . . . . . . . • • . . • • • •  665,730 Gasolene-hurn('r, H. B. Cary ............... 665,670 Gearing, changpahlt', A. Brady ............. 665,594 Gearing, rt'vt'l'sillg, P. B. Belches . . . . . . . . . •  665,824 Glass articles, machine for grinding, F. A. Hubbuch ............................ . Gold-saving apparatus, 1< .... J. Drake . . . . • . . . •  Governor, speed, C. F. Sleigh . . . . . . . . . • . • . .  Graphophone-record case-, G. Topham . • . . • . .  Graphophone-reproducf'r, 'V. Hart . . . . . . • . . .  Gun, single-trigger douhle-harrel, C. E. 

665,786 
665,773 
665 552 
665:813 
665,601 

Good" 'in . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  665,634 Hair-receiver, C. Strpitf . . . . . . . . . . . . . . • . . . . .  665,703 Hamt.'-fastener, F. Gahm ................... 665,425 Hammer, pneumatic, J. Beehe, Jr . . . . • . • . • •  H&1,;:m4 Harrow, 'V. M. Baker . . . . . . . . . . . . . • • . • . . . •  OM,721 Harro,,", ",V. L. Or an ...................... 66l),751 Harvester-reel, A. W. Dawson ............. 665,411 Harvester tedder attachment, W. H. Mc-
Hat �\i:t u�l;;eli�' �ack, ' J.' M: 'Ai����d��:::: �:��g Hat·hag, Ii:. Phillips . . . . . . . . . . . . . . . . . . . . . • .  665,464 He-ating system, stpam, C. G. Darrach ...... 665,770 

ll��i�!_h�����-��in��'W;rff�el .�:��:::::::::: ��g:�g� Hoist level-indicator, C. E. AllIh,1'8011 . . . • • • •  6U5,S21 Hoisting and dumping apparatus, U. A. l\iorris ................................ 665,574 Holder, G. He-cke-r ....................... 665,739 Hoop-stock equalizing, lapping, and pointing machine-, automatic, G. A. }1�nsign ..... Hooping machhw, harrl'l, Palmer & Langlotz Horse-uoot, W. G. J ohnsoll ................ . Horseshoe-calk, C. Stalt.'y ................. . 
665,n2 
H 65,461 

��:t�g Horspshoe-calk, Taggart & Haylll's ....... .. 665,4S5 HOS�-����.illf.s'F �os�r���lt t1l�.t.p,,:i�l.g .. �I�� .. 8�: 665,803 Hot-air apparatus, G. B. 11'ralt'y ........... 6H5,673 Huh, interchangeahle, Little & Junnpy . . • • .  665,569 Ice-tongs, O. J. Rankin . . . . . . . . . . . . . . • • . . .  665,549 Index-tah, U. Y. Henkel . .................. 665,526 Inking apparatus, J. N. P. Cramer . . . . . • . . .  665,407 Insulatpd wirl', ma('hine for restoring, J. B. Fleming .............................. 665,421 Internal-eomhustion motor, C. F. Bt'rgmann 665,849 Iridium, apparatus for melting, Arrueny & Marlon ..... .......................... 665,717 Ironing-machinf' pressure-roll, H. E. Smith . 665,806 Ironing-tahlp, H. C. Buch ................. 665,728 Jar covert-l, devise for straightening can, A. Geeck . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  665,517 Jar or bottle closure, C. M. Higgins . . . . . • . .  665,438 Journal, lulJricating, Woolf & Irwin . . • • . . •  665,768 Kiln, W. P. Grath ....... ................. 665,635 Knob, J. W. La'vson . . . . . . . . . . . . . . . . . • • • • •  tHJ5,534 Lacing-hOOk, shop, W. Ii'ineh . • • • • • • • • • • • • •  665,775 Ladder-bracp, M. P. Hayward .............. 0 65,780 Ladle, F. Baldt . ........................... 665,499 Lamp and vpntilatol', strf'pt, W. S. Wandell . 665,S17 Lamp, flash, W. B. Bunnell . .. ... ......... 665,504 Lamp glohe-holdet·, arc, R. }1�leming . . . . . . • .  665,422 Lamp-socke-t, H. R. Sargent . . . . • . . . • . . . • .  665,582 Lamp-socket, H. C. "'Virt . . . . . • • . . . . . • . . • . •  665,494 

t���:;��IfN��ln;de�ic�a���i�y· &' 'V�gt:::: �:�f� Last-hlock fastener, Warburton & Redifer . •  665,818 Lathe, R. Schmldt. ....................... 665,474 Leatht'r-staking machine, H. Roeske . • • • . • .  665,469 Ledger, �.... Ppters.......................... 665,694 Leg, artificial, L. E. Hullinger ............. 665,529 Leg-holder for use in lithotomy, W. W. Dean 665,771 Llfting·jack wheel·c1amp, W. Dunning ...... 665,413 Lining, J. B. D'Homergue ..... ............ 665,828 Liquid-delivery apparatus, check-controlled, H. Feldmeier " ....................... 665,566 Lock, A. L. Diffendaffer ................... 665,772 Loom, A. Gartner . . . . . . . . . . . . . . • . . . . . . . . . . .  665,674 Loom, H. W. Wyman .............. 665.559, 665.845 Loom jacquard attachment, A. Pivetz ...... 665,753 Loom pile-wire, A. F. McCollum ........ ... 665,577 Loom stop-motion, H. 'V. Wyman ......... 665,624 Loom warp stop mechanism, H. Wyman ... 665,713 Loom warp stop-motion, J. C. Bryan . • . • . •  665,401 Loom warp stop-motion, H. Wyman . . . • . • • .  665,591 Malt, preparing, P. Vollmann .............. 665,489 Mandolln·shell mold, G. A. Fullerton . . . • . . .  665,633 Mangle, G. G. Place . . . . . . . . . . . . . . . . . . • • • • .  665,546 l\Iangle, Place & Roshack . . . . . . . . . . . . . . • • . .  665,5_45 Mantle-support, J. Irons . . . . . . . . . . . • . . . . . . .  665,742 Measuring instrument, electrical, L. B. At-kinson ................................ 665,667 Measuring instrument, plectrical, C. Olivetti 665,798 Mechanical IllOVf'mp.nt, R. B. Lucas ........ 665,612 Medicinal bath-cabine-t, F. R. Ryan . . . . . . • .  665,756 Merry-go-round, cycle, L. Barto ............ 665,393 Metallic wheel and hearing therefor, J. T. McCabe ............................... 665,643 Milk-can, E. 111. Peacock .................. 665,837 Mine, cage-chair, Be-ck & CaYllor . . . . . . • . . .  665,823 Miter-hox, J. Page ......................... 665,693 Mold-forming ml'ans, Ruff' & Truh ......... 665,802 Mortising and tenoning maehillP, I. Lightnt)r 665,791 Mowpr or reappr cutting apparatus, spring-cap for, H. L. Hopkins ............... 6('-.5,527 Nitrocellulose, incre-asing stahility, of, Luck 
& Cross .............................. 665,792 Nut-lO Ck, T. Mathplly ...................... 665,793 Oil-hurner, H. F. & B. E. Fornpy .......... 665,516 Oil-<'xtractor, II. Tpn Wink PI. • • • . • • • • • • • • •  665,841 01't·s, tre-ating sultid, II . 11'. Kirkpatrick-Picard ........... "."."............. 665,744 Ovpn, hakpr's, J. Schwpitzt'l· . . . . . . . . . • . • • • .  665,475 OVPll, hakt>r's, A. T. RimVkins . . . . . . . . . • . . .  665,697 Packing, joint, H. I'-irehhoff ............... 665,787 Packing, throttlp-stpm, R. E. l\IcCU(�n . • . • . •  f:t65,542 Pad-clip, P. W. Bt"pt'h . . . . . . . . . . . . . . . • • . . .  665,724 Padlock, J. L. Crandall .................... 665,630 Pail attachmpnt, adjustalJle milk, C. S. Harmst"ll ............................ . Painting dpsigns on surfact'R, E. S. Martin. Papf'r hox, C. Enghf'rg .................... . Papp.r, machinf" for mannfacturing carhon-

665,433 
665,747 
665,731 

coate-d, Ii.... \V. W f'pks . . . . . . . . . . . . . . . . .. 665,844 Papp.r-making machinpr)', lifting device for prf'ss-rolls of, T. H. Savf'ry ........... 665,473 Pappr-making machhwry, lifting device for rolls of, T. H. Savpry .................. 66.1),472 PapPI', manifold, }1 .... W. "'Yf'pks ............ 665,622 Papp.r with carhon, machhw for coating, F. W. Weeks ............................ 665,648 Peat for fupl, pte, rf'lating to drying and eondpnsing, E. Springhorn .............. 665,619 Pencil-sharpf'ner, V. J. H('hrf'ttf'r ........... 665,759 Pendant for gas, plpctl'it', oil, or othpr lights, H. Hatplpy ..................... 665,657 Pens, mat'hhwry for grinding stt'pl or othf'r mptallic, I,-ptlp)T & "''"iglpy ............. 6R5,661 Pf'rff'('ting-])rpss, G. P. Ft'l1lwr ............. 665,415 Photogra})hit' tilmR, apparatns for d('vplop-ing, M, R. Fpts(' hpr .................. . Photographit'-roll holdt'l', .T. A. �Ioshp.r ..... . Pin-whp('l, "'". J. Booth .................. . Plantpr attachnwnt, (,orn, .T. Tamwhill .... . Plantf'r rnnnpr-valvp, t�orn, J. C. Tunnicliff. Polf' npck-yokp RtOP, vt'hidt·, A. F. I'-pf'ter. PORtal dpvicf', H. R. M.Yprs ............... . PORtal tnh.', K L;\'nn ..................... . Potassium hydroxid. mnking-, II. PI'Pt"ht ... . Potato cuttpr, s(,pd, C'hn'slpr & Mills ..... . 
(Continued on page 46) 

665,599 
6H5,691 
665,850 
665,587 
ro.5,70& 
6(':.r),5iH 
665,796 
665,663 
665,617 
665,509 



In the Pay 
Envelope 

That's where our cd IIcatiOlt affects YOII. 
We teach mechanics the theory 

Of their work; help lItiSl)taced p,'apte to change th.';" work; enable 
young people to '''ppm't them.elves 

while learning a pl'u/ession. 
250,000 student� and gradua.tes tn Mt'thanl�al, 

Eleetrieal, Sleam. Dnd n"n �nl/;inet'rlnJ. Ar('hUtt(ur"e, 
Telegral,b)", Sl.enognlllh,'. Rook.k;I'I)ln�. " tl!. \Vritefor 

Clrcula.r and mention subject in which interested. ' IN'fERNATIONlj, �ORRESPONDE�CE SCIIOOLS, Established 1891. Capital $1,:;00,000. 
Box 942 Scranton, 1'». 

ELECTRICAL E NGIN E E R I N G 
TAUG HT BY MAI L .  Write for our Free Illm�trntect Rook. 
H CAN I BECOME AN ELEC. 

TRICAL ENGINEER ? "  
\r .. t.·:u·h EI.'<"Iri,-;d En::III .... rill!!". El.-,-Irh" J.killill!!. 

EI'·I'trio.: n.al l\\":I�·'" ." ... ·halli,·:ll �:Il:!ill ..... rit1::. =-'t�alll EU;.d· 
�ll�;;ii;:�� ��,:;:����l,irill\, I ,11�h::�i, tit :��'Ir�:::; ::�::llt';lt ::�'rsl" ,all , 
ELE(J T ll l (; A I . ' t: :\ C' I :\  El:1I n "'TI 'ITTE, 

Dept. A, 240-�""� "-. 2Sd �t.. :\ ,, ' W  \' urI.:. 

L E A R N  
TO WRITE 

ADVERTISEMENTS 

The ijlls!ness�r an's \la1!-':lZi!lt' 
SYST E M  

1';xpIAin� fu l ly , with elauo
!'alt I l l ustrations., thl' met}_ 
(lIls a,·tllall\' in u:;� by sue
n's,�fld bllslnl'�s :mrt profes
"irmal 1111;'11.  Trial four 
lIIonths' Ioolol)sl'ril,tiom for 
eiA:ht !.'-celll sl:ulll's. 
Shaw·Walker. �1�'i��r:1:�. 
Write for c3t.flf \':nrl systems 

----
::h �"nTT.;S a flay in 'he study of 
iHh'el"lbill;! wili lit YUll fnr 115 til $;)0 
Ilel" week IIl1sition. I::lIlIdoyed gt;ula. 
:ltes pru\"t· i t. \\" e teIH'h p.\'et}' I,rae ' ;:.��I�J�,��t;;��;. ��G'Ej_Ii>�vis 60:' Suite 20, 167 Adams St. Chicago 

VOLNEY W. MASON & CO . ,  
Friction Pulleys, Clutches &Elevators 

PROV I D E N C E ,  R. I. �:. 

�8u USE GRI N DSTONES P 
If so we cun �upply you. All Size!" 

III O U II f t-' d  and 11 11 I11UlI lI r.'cI. always kept in stock. H�llleul'.)er. we mHke B specialty of selecLill1I :'ottlllP-:'! (nl' nil !Special purposeb. T-Jr' .. bli foJ' nlt" lo{lltl' 
The CLEVELAND i!OTONE CO. 

2d Floor. Wi lshire ,  Cleveland, O. 

M��,�e': Port��le E11�tri� �oD,eyor 
For Loading Ships from Docks and Warehouses 

sQvinll over 50 per cent in t itLe of louding, By·means 
of this portable 8hip and warelwu�e COllv pyor. Ilily !:lack or packa�e car�o, that can h£:; handled III a 8Jin!:, cun lte put aboard ship as fast as it eRn lle �towed 3tH I in. un unbroken couditioll. 
8a�ked:��Js,o:W���Il�:��N�Te�����,Y�e l�;���il :t�\�� rate of 4,WO sacks per bOUl'j and It C1ne8 :l\\'uy WIth all sta,lZing and hoisting. 
in�°tl�;����7t�rt��.�t'��hJgo�:r:��u:ef�nl�:;�;&ri��� of the invention will be forwarded Address Capt. W. L. IUc,C A RE, Stevedore, 

Taco Ina or �eattle, Wllsbington. 

on your kitchen stove furni8bes plenty of d .. tllled aerated water at tr1li:;�.coVIll�flPs �:eaA��� 
BERT. Ex�Secretary of the Nav.v, writes : .. The Sanitary Still bas been uaed with t'!uccess in my family, and 
I consider that the use I hR.ve made 
of it shows that It will all'ord a good supply of absolutely pure water tor drmkin� and cookinn purposes." 
�U I·��ta}i OSt) � :E�ed Jr�h��i ",":",,_-,," __ ,=�,_,OO'�:. Rward at Parl� F.xpoBition. 
CO., 1:18 N Green �treet, Chicago, 

»0 oraBIS EXDBGtBd 
during the holiday seaSOn. but we  have found it �ood but':liness policy to advertise in all �IH\:;UllS. for through our adverti!Sing we tlnd invesron� who r1esire to �ecure the un u�ual prOfitt'! realizell IJy invf!stmellts in legitimate workin� IUIJle�. u l H l  by continl1Ou� aflvertlsin� they tim! us. 

The New Year's Dividends 
disbursed by our bouse as financial a�entt':l for the several minin� companies we represent allrt whose stock we have recomm�ndet1 to our CU;o;, tOlDers, requir�d the drawing alltl. mailillK of 
:�8�rl" gPs�rif,��:�af: e�r

e��s
�r�l

t
·
! ��f)��� 

Union, and we bave nevel' yet hAd R 
�ingle dissatisfied investor 01' cnSIOI"el'. 

Our Combination Order Plan 
divides the investment among several companies, dividend payers and first i!-'sue£l. at the Jlrnund� Hool' inau�ural prines. tbus obvlatilill risk rlf lo�� and InsurllliZ r�gular interest. m�xim Ilm IIro1t� and security of prinCipal to the investor, 

It" intere!l!lted in large and u n u sual l.rnfitM 
-regular intere�t aud !ile(�ul'ity o f  l.rin('il.al 
-send for our Booklet", of PRyinl( ntiues, 
combiuation order bla n k .  latP-Mt Rel.ort!!1 
and fun I.articulars. that wi l l 2'ive YOU 
interestin� and I.rofitable info.·llIation on 
YOU1' illVel';llltCDtM for the COIning yellr. 

DOUGLAS, LACEY « CO., 
B ankers & Brokers. M i n i n g  Stock Exclusively. 

66 1I1'oadway 1 7  New !ilt ..  New York. 
R R A'iCHES: 

CLEVELA;.JD:-" The Cuyaho'Zll JI Bui1cHng. 
�N�M:?;:!:,1���1ilt���ltio��\1:r��s1Ibd';:FBulldin�, 
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The Accuracy and Endurance 
of the Full �uby kweled 

E L G I N  
WATCH 

has ])(' I 'n I 'rm'en by years "f 'Jse on the larg-l,st rai l roads of the 
world, w1wr(' "way and ,;wing- and j o lt and jar ha l'c thoroughly 
tested i ts  t il 1wkc(·p i l lg. ;111.1 la:<ung ql1a lities. 

The W orld's Standard . 
�Jgjns are �"hl by jewelers everywhere in sizes and cases to 
suit the purChilStT. 

All :t:lehl w.tt('h alwayf' haf' the word "Ell,),,' engrave" .on the works-ful l  y gnaranteed. 
RttlHl fUT free booklet
"Tha \VIlYIi of a. Watch." 

BLGlN NATIONAL WATCH CO., elgin, lII. 

50 YEARS ' 
E X P ER I E N C E  

PATENTS 
TRADE MARKS 

DESI GNS 
COPYRIGHTS .le.  

Anrtll1e selHi i l l :,!  a �ketch and rte�eri pt i t ) 1 l  rnl�Y quickly a�certail l  our opillion free whet her all 
invention 1:0' pl'obably patentable. ('onlll l l l l t lCIt
tl l l l l�  �tr)( 't  J v  ( '.(lntiden tial. Handbook 1111 Pntents 
sellt trep., ( ihtest agency for seeurill� pale.IIS. 

P a t p. l I t� taken through M U l l i l  &: Co. receive 
8,.,eci.at noticf'. without charge, in t h e  

Sci¢ntific Jlm¢rican. 
�1�\1�(?I�(:�i���y

l
l�����.t�� .����!iJ: �����8: �ir� year : i'our months, f,1. &lId by all news(lealers. 

MUNN & CO , 3 6 1  Broadway. New York 
Brancb Office. ti2;j �' St  . .  Wasilinl'tol1. n ,  c. 

I HOW TO :MAKE AN ELECTRICAL 
I F'urnace for AmHteur'� IJse.-'J'be utilization of 110 volt p.lectric cireuit� for �lllall furnace work. By N. l\lonr.)e Hopkins. 'l'bi8 valuable article is accompanied by lle� tailed working drl\win�s on a large scale. and the fuJ'nat'!e can be m;lde by any amateur wlJo is versed. in tbe Use of t.ooI8. 1'his article is contained in SnE;\TT 10'1(' 
����;���Ab; it���rco���r�'r!a��;y, c��ey�(��cr,y:;: or by any bookseller or newsdealer. 

FERRY'S 
You 

koow what 
you're planting 

when you plant 
Ferry's Secus. If you 

buy cheap seeds you can't 
be sure, Take no chanccs 

Ferry's, Deslers every
where Bell them, Write 
for 1901 Seed Annual
mailed free, 

ARCHITECTURAL 
VOLUMES � � 

Bound volumes of the Building Er\ition of the SCIENTIFIC AMER
ICA� for 1 900 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, com bine to make these vol

UlllCS of great value to those interested in the subject. The 

semi-annual volumes are $2 . 00 each : yearly volumes, $3 , 50 each. 

M U N N  & CO. ,  Publishers, Scientific American Office, 36 1 8'way, New York. 

---------------------------------------

$50 A Week 
And Expenses Made By Live 

Agents Selling 

THE ACORN LAMP 
Untierneath & ov�rhead generators. 
MAKES ITS OWN GAS 
At a Cost of Ooe Ceot for Teo Hours_ 

HI" .. " fI�tt .. r "ntl HrightE'r I.ll'ht Than 
Eleetrlelty. Ab:-olutely ::-:afe. NO Slll�ll, 
noh·,)uble. Indol'�ed and approve!l by 
Ii'ire InSlIJ'UnCe L-lluerwriter8. Malle in 20 tt Urerent ::-:t.yle::-:. Prices t'r'om 
M,OO ull. They sell on ::-:ight to stures 
anti falll iHe!'i. Gual'anteed to �ive 
l"-atl�ht,t.'tinn. We ha.,-e agents who 
are selling 10 to 20 lamps per day. 

Jt'JI " w.mrter. Catalogue free. 'Vr1te for tt'l'm� tu agent:::. 
ACORN BRASS WORKS, 
Dept., 1 0, Chicago, 1115. 

PAL lU E R  Rtnt!onary and Marine Gasol lue l':ll� I gines and I,aunches. )fntoJ' II ���I;;!s�lIgille�, Pum\J lllg 
iff Sel1l1 fnr ('Iltalo�, 

PALlUER RROS., - IU I A S C t> ,  C O N N .  

, 

�:�� ... :--. 
j - .. "' .... � I'S A _ 

Hawkins' "Aids " to Engineer's 
Exam inations. with q u es t i o l ls  and answer�. �x;M. )eatber. gilt edJ>r�!i. lIold titles. l..'ontaillH a l l  
I n l Ol'lIllItlnll needed to oulain Ul l  
enl!il! eei" !,\ tlcenst". $2. IJo�tI'Hid. 
'l'H EO, Al! P h I, & 1 '0 . . (:3 Fiftb Ave" cor, l;{th St., �ew York. 

2 0 0 Egg Incubator 
For $ . 2.00. 

The Simplest, most perfect incubator made In the world. Thi8 Is a new olle at a remarkably low price. It is an enlargement of tlle 
famous 

WOODEN HEN 
an", made as thoroughly good aSllny incubatoron tbe markt't. It will hatch E::very fertile egg put in iL and Btand up to reJ;u}ar usage as well as the most costly. Write for free catalogue. 
GEO. H. STAHL, Quincy. III. 

----------- -----------------------------------

F I OS GAS and GASOLINE ENGIN ES. H:r!� �:�er 
HIGH EST GR. DE ENG1N£'S FOR A LL POW E R  PURPOSES. 

T"argcst Exclusive Ga!il Engine Factory in A m erica. 
F.ngjne� heJd In st.ock in pri nCllJal cities for quick delivery. ' 

SEN]) F O R  o n n  Nt:W 1 I. 1.(1�TJl A TE" CATA I.OG ( )E :I. 
FOOS CAS E N C I N E c e . , STATION A, SPRING FIELD, O. 

PERF ATE D  
F O R  A L L USES. MA OEAS 

HARRINGTO N & KING  PER FO RATING 

© 1901 SCIENTIFIC AMERICAN, INC, 



Ualuabl� � Books ! 
� � �  

EXPERIMENT AL SCIENCE. 
By GEORG�; :lI. HOPKI"'''. 

THIS is a book full of 
interest and value tor 
Teachers, S t u d e nts ,  
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. 1 his 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
formation lhat will en
able him to compre
hend the great im- """I�1.J(£�7,:� 
provements uf the day, 
Lt furni8he� sugges
tions for huul's of in
structive recreation. 

20th edition. ltevis.ed and elllal'geu. 914 pages. 820 

���d: $�.Wo�t�la!i,oiil��o���.l�tloK�ice. by mall. post-

T H E  SC I E NT I F I C  A M E R ICAN 

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERT A. HOPKI:'!S. 
12,5IX) Receipts. 7::l5 Pages. 

This s p l e n d i d  work contains a c a  r e f  u l  compilation of tbe most u s e  f u I Receipts and Replies given in the Notes and Quel'ies of correspondents as pubIisbed in the SCI
E�TIFIC AM-Elf(. CAS cluring the past fifty yearts i t o g e t h e r  with many v a l u a b l e  and impOl'tant additiOllS, 0 "  e r 
12,000 .elect ed Receipt .... al'f-� hel'e collected; nearly everv hralleh of the u8efu I arts being rePl'esented, It is hy f:I1' the mo�t comprehen_ sive volume of the kind e\"l:� r  plaeeu before the  public'. 

Price $5 in cloth ; $6 III sheep; 86 ... )0 ill llalf morocco ; postpaid. 

AN AMERICAN BOOK ON 

Horseless Vehicles, Automobiles 
and Motor Cycles. 

Operated by St��l�U:J���\io��ll���' Electric uIJd 

By GARDNER D. HISCOX. :U E. 
Author of' " Gaill. GaMoh.'ne aml on " upor }:nKhll'M," 

and h lleehanieal llo,·ellll'nt�. ne,-it'cM 
nnd Appllalll'e",," 

PRICE $3.00 POSTPAID. 
This work is written on a bruad basis, a��d comprises 

in its scope a full i l lustrated description wIth details uf 
the progress and manufacturing adv�nee of one of �he 
mmr(. important innt)vations of the' hOles, contI'tbu!mg' 
ti'; the pleasure and business conveP..lence o� m�n�LIld. 

The lUake-up and management of Automobile ' ehlcles 
of all kinds is liberall v treated. and in a way t hat will be 
appreciated by those' who are reachi!lg' out for a better 
knrj::el���� �� ��et�e�ai�aa}�I����r�lr;\l luBtra�ed with 
various types of Horseless ('arriages. Autumoblles and 
Motor Cycles, with details of the same. 

Large 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 Electricity. Put up in U 
n e a t  f o  1 d i  n g  box. ad shown in cut. }1'()r the student. the amateur. the worksbop. the el�ctrical e n gi n e e r ,  schools and colleges. Comprising five books, as follows: 
Ambp'::���� of .E�ec:rli�jj; 
Electric 'roy Making. 140 pages, . . . • . $1.00 
How to Become a Sue· =!� .E�ec:r� cl�$lfjl Standard Electrical Dictionary, 682 pages, $3.00 
EI tri It 81 r fl d 158 Rue volumes, 1,300 pages, 

�.:'�es� -: . �P. I e ih.oo and OVe>' 450 illu.<tmtio1l8. 
A tlalua-ble and tndil5ptnsable addition to every librrtry. 

Our Great �pecial Offer.-We will send prepaid 
the above five volumes, handsomely bound in bh�e cloth, 
::������efd�t;nf�'t���o�,C!�8£�eis���i!{O�r:tu���i 
Pri.ce of $il.OO for the complete set. The regular 
price of the flve volumes is $7.00. 

MAGIC Stage Illusions and Scientific Diver
sions, including Trick Photography. 

ol�'��d ';��g a�fl�:�s al}g it is one of the most attractive holiday books of the year. r.I.'he illusions are illustrateo by the highest class of engravings, and the exposes of the tricks are, in many cases, IDnlished by the prestidigitateul's t h e mselves. Conjuring, large stage illusions, fire-eat .. ing, 8 w u r d-Bwallowing, ventriloquism, m e nt � l  m a Ii! I e , anclen t magIc, automata, curious toys. stage eflects, photograph • ic tricks. ar..d the projec .. tion of moving photographs are all well described and illu'!litrated_ making a hand!olome VOlume. It is t a s t e f u l l  y printed and bound. A cknowledged by the profeSSIOn to be til e �tand. 
Ry A. A. HOPKINS. 5(i8 pa�es�l(�o�::.kp�fc�$'!J.�o. 
IT' Pull desrripti,1'{' circula'l'soj abore books will be mailed 

free 1cpon appUcaHon. 

MUNN &. CO.,  Publishers, 
36 1  BROADWAY NEW YORK. 

COl'k and ,'a h f' lwndlp. water, 1 .  N .  OlauhC'r a:�, 8(jl 
Cocks 0 1' vain')';, hutl�- for s i l l. J. II. Uluubl'l' a;_�,tHjU 
Cl'eum-separuton", fuu('pt-soC'kL't and wi llllow-
CUlt�����_;���;(lg{hi�V . .. � l;{�t'i� � . i��'�l'h'p't t�·;· : �t�� Displaying rnm],�, dip ol' l'aek for, 'V. L_ l\le�'el' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;::;,X-�!I Fabric. ,,"O\·PII. ,,'. '1'_ Hmitl l .  . . . . . • . . . . . . . . .  ;::1,S!l7 I 
����:::�{�:!�·�·l-l�.�:��tl�� �·tlLfl��; . . l� ' . .  1:��I.i :)� � : : : ;;:J���tj:/

I 
�;�;:��; Hinge llH'llJlH'1', ]�. ( '. llot'fmall . . . . . .  ;::�,s.-);-" :::�" ...;;-.(i IndicutIJl ':-;, holdillg-pla tf' fol', C. j)Ol't1'p l ,  . . . . ::::,SH,,", Overshop, H. ]�_ 'YllgonL'r . . . . . . . . . . . . . _ . . . . .  ;�::.�lt! PapPI', wall, H. 'Ypal'Ilt' . . . . . . . . . . . .  ::::,S!IX to ::::.HO;) 

Pipt'-hallg't"I', K F. St(·pll t'lIs . . . .  _ . • .  _ _  . _ .  _ _  " ::::'SXH PlIllljJ-ll<u'I'( 'I, 11. 'Yalthpr . . . . . . . . . . . . . . . . . . . ::::,&')1) Punt'ir-llutly, J. ,Yo & C .  �\. �lyl'rs . .  , . . . . . . . .  ;Ja,M57 :O;houldl'l'-lH'acps or p a i rs of :->U:'Il)l'1ll1t'I':-;, {'on-
llel'ting-pit:>ef' of, H. Stl'rllfdd . .  , . . .  , . , . :�:�,850 Show-cmH', A. A De Lisle , . .  , . ,  . . .  , . ,  . .  , ' , .  ;{:J,8U7 �ku tes, C. Cnl'lson . . . . . . . . . , . . . . . . . . .  , . . . . . .  a;�,8H() Stove, gas, B. 'Y. '1'. HicbllloIHl. • . .  a:{,872 to :�:�,88H Stove-leg buse, J. Smith et a 1 .  . . . .  , . ,  . . . . .  , .  :�;j,S8S Stove or warming-oven hU IHlIe, Cartel' &-Huusfehl . . . . . . . . . . . . . . . . . . • . • • . • • • • • • •  :::1,8R7 

'fa blet, )1. S. Cha ttt-'l'ton . . . . . . . . • • . • • • • • • • . .  :�::,S--1li Cmbrella-rlluner, 'Y. 11. l�askill . • . • • • • • • • . •  a:1,S-!7 " cbicle hoo.,·, eh'ctl'ic, C. f;_ Bnrrows . •  , • . . . •  a:�,1S71 'Yatch-cba l'lll and eig:lI'-cuttl'r, .T. F. Hawlings �;;4S4S 

TRADE MARKS. 
Autiseptll', pl'oVLI� 1m tic, tliF;illfpctunt, and pal'usltif'ull', R L .  Xhlt-Id . , . . .  , . , . , ' " �5,746 Bel'f, eured, dripd, and SlllOkt'll, Bl'l'cLI -Nut Paeking Company , . . . . . . . . . . . . . . . . . . . . ;l5,7:n Bpl'f, ttuid, Lipbi/;" s ExtnH.'t of �h'at COIll-VHIl,\' . . . .  , . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  . BOilPI'-eh'alliO;illl; COIUPUllllll, O. Bradell , . , . ,  . .  
Boots awl !o>hoes, Bickfurd & MeGihbon . .  , . .  Houts lind shoes, Thomas G .  Plant· COlupailY . .  Boots, Hhot.'8, slip pt-' l'S. awl It'ath('l', (' lark-Hutchinson Company . . . . . . . . . .  _, . . . . . . . :�,'; I 2  
CigUl'l'ttl'S, .\.meriean Tollacco COlllvull.r . .  , . . .  aG,7:!a 
Cigal's and cigarettes, Sussmaun, BupltmullIi 

& IJfeiffer . . . .  _ . . . . . . . . . . . . • • . • . . . . . . . •  35,72.,1 Collars and cull's, B. ,,"' . lIarvin . . . . .  , . . . . . .  ;JG,7oti Dail','.· pl'oduets, l'prtain uamed, Bordt'u 's Con-
densed �Ii lk Company _ . . . . . . . . .  , . . .  , . . .  :m, 7:�:� Duiry products, pn'pal'atiolls for, V i rg i n ia 
Cattle Food Compan�' . . . .  " , . " . .  , . , . . . .  Huck, cel'ta i n  Ilamed, Farnswol'th, Hoyt & Co, Flom', wlleat, I m p erial Elevator CompallY . "  Food, et'rtain nawed, (i-uerill-Dl'lungT('H it ' r  . . .  Ii-ames, taLlp, .. L 'Yaslllllth . . . . .  , . . . . .  , . . , . , .  G ing'l'r, glazed, E. Bl'llIH'che & Brothpr . . . . .  . IIats, Ruthschild D l'otht'I'i'i . . , _ . . . . . . . .  ;�:I,"iU7, llol1sl'llOld arth:h'�, {,l'l'tu in naillI 'd, .J_ )'licbat'ls . . . . . . . . . . . . . . . . . . . . . . . . . .  , " , .  ;)t),7[J:; ICl'-li1.acbine�, VOl'tahh', Lapham & Sehl'ot.'ut'l' �lanufaetul'illg l'olllvallY . . . . . . . . . . . ' . . .  aG,7il7 [Ilsl l�ati� lg matl'I'btl. l in ing� of, .L l)e Long . . .• "'r-
.. 'X Co . . . . . .  " . , . ,  . . . .  _ . . " " , . ,  . . . .  , . .  " , •• 1, , . 11 

Laund l'Y Hl'til'ipt-i, {'Pl'ta i l l  l IHU It'd, ,,'. & 11 .  \,'alkl'l' . . . . . . . . . . .  " . . . , . , " , . " . Ll'atIH'l's, c'('I 'taill I lHlll1'U t.' I lH Illt.'1 and patpllt, 
.\llll'l·il'all EIlHllll'l  I\:id Company . . . .  , . . .  , :)[i,7 1 :� Lininlt'n t, :-i. It l\·ek . . . . . . . . . . . . . . . . _ . . . . .  :.)0, 7-l.'-l )ll'l Ikal  l'0IllPOllIH1:->, ('Pl'tain I lH l ll(-,ll, E. L_ 
CruslJ.,· . , . . . . . . . . . . . . . . .  . . . . 

)linl'ral watl'I', ,Yo K. Puwl'll. . . . . . . . . ;::',7:!O, DilK, t'tc_, l'ssl'nt ial, Eo I lartl i  & Fig-I i . . . . . . .  . l J l'l_wn�. Kl'arR, Hot'll1wk & COIllIHIIl�· . . . . . . . . .  . 
l'hIlU hl'l'R' sllVVlips, (" 'I'tain I lH lllt'lI, 1 [ l ' I l I',\' 

)II'Xhane )'lallllt'aC'tIIl' illg' ('omVally . . . . .  _ _  :�5,7fiO �,ll-anlillolli:l(', 1l(H'8Klt'I' & I I Hs)';laeht'1' ChPlll-
k a l  t ' ( )I l lpauy " . . . . . . . . . . . . . . . . . . . . . .  , .  :�r,,7:42 

:-;" Wi llg'-lll, l ( 'hiIlP:-; aud ;It '{'p:o;s()l'it's, :\t'\Y 1)0-
IIlt'st it' Kt'willg' ).1:lL'hine ('OIl1 I HU1Y . , ::.r.,7;t<-I, ::rl,7flG 

Xl\('l,ting':-;, 1I1paellt'li or In'own, �\tlantk l'ot-tOil ).lills . . . . . . . . . .  " . . . . . . . . .  " "  . . . . .  :�r),7 1 4  Khot':-;, F .  B . .Jt' l lki l l:O; & C u ,  . . . , ' , . " . , .  ::G,7UU Hkil't and \\'ubt holllpl'�, :-;afl't�' Hkil't l ' l n t'kl ·t  
( 'o lupany . . . . . , . . . . . .  , . ,  . . . . . . . . . . . . . .  ;�5, 719 Kl l l ltf, I nllt'IH-'IHh'llt :-;llul1', �lil l� . . . .  , . .  , . . .  , . .  ;m, 7:;6 
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THlkillg-ll lal'hilll'K, 1 ·t'l'tain IlU lllt'lI, t ' l l  iVt' l'sal Talkil l .L(' .\ladlil l ( ' L'olllVally . . .  , _ . . . . . . . . .  :lli,754 'L\'dh, por('plaill, Dt-'I l t i:-; ts '  Supply l'onlpHIl,\' . .  ;;5, 717  Toha('('o, ( ' I l l 'will/-!: a n l l  :-;lllOkillg', Ull it t-'Il :-;tHt l'S 'l'oIHlt'c'o l ' (lIl1paIlY , . . . .  _ _  . . . . . . . . . . . . . . . :�5,735 'roilt 't Hl't idt's : l l1fl PI'I'PIlI 'Ht ioll�, l'i ' l 'tnill 1l'-1llH'1I, .\llpil  & l I a IlIHl l'rs . ,  . . . . " . , . ,  . .  :m, 7a() Toill't IJI't-'pa l'a t i oll:-; fol' tpt'th and hai l' and 

IH'I'fHIlll' 1 I SO,l i l ,  ltllg'('I' & U a ll p t .  . . . . . . . .  ::rl.7:{7 'L'ooth-po\r<h'I' 01' 111 ' 1 1 tl'ilkl', II. ". ork s ,  . . . . , .  :{r,,7:m " t'lli(;h':-;' :-;:,If-pI'OIH ·" I . t l. .\ Illeri('all Hi<'rl'l(' ., .• '" I l tllll(J<lIl .' . .  " . . .  " . .  , . .  , . .  , ' ,  . .  , . . .  " . .  " " ,  , 40 'Ya:o;lli llg-, :-;cl'l1l1l1ill .l.!· , Hnt! ('I I 'Hnin,!.:', ('ht'lllieal ( ,OlllPOI1!HI fill', l' .  ,,' . F. ({m'l'pll . . . • . • • • •  :�fi,74-1 'Yhiskr, I. 'rmgl'l' & Co . • • • . . • . • • • • • • • • • • • •  ;.m,722 

LABELS. 
" Allllllunia-Naptbus, " for a cll'aning liquid, 

J_ S. I.1'OIS(lI11 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,054 
H Bella Vista, " for dgu l's, A!llPric'uu I .. ithoM :;rapbic COllII'll 11,\' • • • • • • • • • • • • • • • • • • • • • • •  8,O;{2 " Boss ,John, "  for tobal'eo, Fiwwl' Bl'others Tobacco COlllllall,\' . . . . . . . . . . . . . . . . . . . . . . .  s,o:n 
U Cahinet No. ] , "  ful' mantles for gas-fixtures, �I. Shal)il'o . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  M,OG7 
" Calle�' Creek BOlll'lJOn 'Vhisky , "  fur whisky, 

'r_ 'Yollstein . . . .  , . . .  , . . . . . . . . . . . . . . . . . . .  8,03D " Chef," for salmoll, G. 'V. Sallborll . . . • • • . • .  H,051 " Choke Hugar Corll, " for canned sugar-corn, Uui ted Statf's Printing l'ompau.y ,  . . . .  , . .  8,045 " ('oL )IC('OlllUS, "  for C'igars, Kchmillt & Go . .  M,O:U " Ht'tiHI1 ('I' Htarch," for �tart'h. �lag'llpti(' 
:-;ta l'l'h �Ianufactlll'ing ('nlllpallY . ,  . . . .  _ . . . .  �,o;.a " ])plig'h t , "  fur eigal'l'!, :-ichmidt & ('0 . ,  • • • • • • H,O::tj " 1 11'1'011 , "  for ealllH'd g'oolll'!. [ ' l l i t( ' 1 1  K ta t l ' l'!  
Printing COllI pH n,'.· . . . . . . . . . . . . .  _ . . . . .  _ _ _  R,O"W 

" lIigh Fl,\'t'1' B I'Hud, " for (':ll1u('1I ('01'11, l ' l l i tt'(] . Statl's l'rinting CO!llpaIlY . _ . . . . . . . . . . . . . .  �,()48 
" l\:ahn Brand �1Ig'Hr ('tWl l , "  fOl' CIIllIlt'd �tl .I,W I'-('Ol'n. [Tnitt'li KrateR Printing CUmllllllr . .  , .  S,O-lH 
U LOI'(} Handr," fol' (' iglll'H, A lIlPl'icall Litho-g"apbie COnLPULI)' • • • •  , • • • • • • • • • • • • • • . .  , S.O::  1 " LI't::�St�� (��I�!tl«:�1 �;'��i:�\Si'I�� fc,�'mi�:�::;:{.I . �: I: I�I:�: �,or)o " l\I:lf�i�e{�I����\{'�()

I
��ll:�:ltI�� (�:'\\����\��ll����l� I:-.C: I.l'� 

1: 8,04-1 " ::\Iaidf'I1 ' �  Blm;h lh'nnd , "  fol' ealllH'1I i"iugar-eDt'n, lTnitl'fl Htates Prilltillg COlllIHlIly . . . .  8,042 " Old Kl'lltul'l�.r lIoml', " fol' whisky, ,Yo P. Stnu[oL' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.03S " Phmal'll', ' . fIll' Hour, Aki l l-I';I'�kiIlP ::Hi l l iug' 
('OII1I)(\UY . " . . . .  , . . . . . . . . . . . . . .  , . . . . . . . .  �,O[)2 

,. Itpll C rn:-;�- F('\'l' I' ('\11'('," 1'01' a 1 I 1{'(lidIW, 
EIII "�'ka )ll'<iil ' i IH ' COUlllaJl�' . ,  . . . . . . . . . , . . . 

" Hf'<1 1 1 1'1'118," fol' a llledic·illt', C. LU;':(lll . •  _ _  . 
"�i(' s ta , "  fot' l'i.;nlI'S, Kehlllidt &. ('0 . . . . . . . . .  . " 8nwk(' till' R t a t io l l  Brand,"  for ('ig'arl'!, 

8.055 
8,U:,1i  8,o:-� 

( lp ig-t'l' &. Kh·ill . . . . . .  _ . . . _ _  . .  _ _  . . . . . . . . , .  8,O:�:3 " The American (,haiu G mtI' Htokl' l '," fOl' f l l l'M 1Hl<'t'8. F. H. Tibbitts . . . . . . . . . .  , . . . . . . . •  B,O;','" " '1'11(' LOlHlon, " for caml.,'. LOIHlnll l' l
I
llf!,{,tioll-PI'�' L'oIllllanr . . . . . . . .  _ . , . .  , . . . . . . . . . . . . . .  8,0-1-1 .. Tbt' �Iodrl BI'uIHl, " for call1H'd ('III'll, [Tl lit('o.. Rtn te� Printing' C()JllllHllr . . . . . . . . . , . . . . .  8,O-l-7 .. Vallilla Cut Loaf Drip," fol' Si!'IIP, '''h i t foJ'{] , B a l'tlt.'tt & Co" . . . . . . . . . .  . H.MO 

.L Villag'(' �Ia id Bl'llIu1." fnl' ( ' 1 1 1 1 11(-'11 i"illg'ar('01'11, United Statl's Pl'inting COlilpanr . . . .  .s,(J-l:� 

H A. W. Roth'� B�.���t:S
·alJ(l I\plll':t]tde I Rt 'llH'(b' , "  fot' 11 IlH'diC'il ll' • .\. ,Yo Both HI' . 2f1� 

" A rpllt' 1'. " fol' plai(l�. J . .\. ).littlll' l l .  . . . . , . . .  2HO 
I I  npl'lUnll l-:gg- Fl: l I;:( \i"l , "  fnr egg-Itak(-,R, Egg Fl:l Io' ('olll JlH 1 1 ." . . . . . . . . . . . . .  _ . . . . . . . .  _ . . . .  2!l1 . , YOIIIlg" An H'l'iI' a , " fol' ('otton fahricR, .J. A. l\Iitchl'11 . . . . . .  , . . . .  , . ,  . . . . . . . . .  , . , . , " ' , . .  2,sO 

A printed copy of tlll' spPcitication an(l dl'awing of 'allY patent in ttH' fOl'I'g-oing list, 01' an." pah'llt 1n  pr int  issuecl Rinel' I So::, will be flll'nislwd from this ofiict:' fOl' 10 f'l'!lt�, In ol'del!ing pll:"a�p st-atC' till' nalile ancl 1 l 1 lmh!'r of thE' patent dl'Ril'Nl, <111(1 remit to Mlliln & ( ' 0 . ,  :{61 Broadway, Npw YOl'k. 
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CSTERBROOKSS:�f�!::�;" I:.IJI50 Varlett�s. For Sale by all Statzoners. or broad as an artist's brush. 
Works. Camden. N. J. T HE ESTER BROOK STEEL PEN CO. 26 John St., New York. 

THE HARRISON CONVEYOR O!lreh!�:fc�b'��:s��m;,oC::. �1�5tt. .. � 6���i�,�:�t�t�.�����:�:iCR�:a'kt"t' 
Screens, Roller ScrAAn", Elevator:-;, Ho is

t
inJ:; Engi nes, Clam Shell Buckets, Brea.ker liolls. Picking Tables, How� Standarc) Hoale!o\, Howe Gas and Ga!'loline EnginPH. For catalogue and prices, address the manufacturers. 

BORDEN .& SELLECK CO., 4B-50 LAKE STREET, CHICACO, ILL. 

SALE OF MOTOR FACTORY I \V ANI'ED-�UB.IN�Pjo]CTOR OF O RD N ANCE.  
, Navy ��r����H��t�g�S;,atit�.i}���"a�'�)��el�¥l�o�t s�hb� 

R I G HTS AN D PLANT inspector of ordJllHlf'e, OfficI' of In�pectur ,
I
f Ordnance. 

• Bethlehem :,teel \"(lrks. �Ol1th Bethlehem, Pa .. at $5.f4 ,],,'he valuableMotor Rights, Factory and Plant lately per diem. The examination will be open to aU cOlllerR belonging to t�e Mal�battan Oil MOt.Ul' COT!lpaIlV will lJe who can gIve evidence 01' experience ill the kind of sold bv order .ut the (ourt of t,hancery of New .rert-leyoll work for .which they Jolepk emploYment, and who are 'l'uesflay . .Ja:Jlwn-' :!:Z. I! NIl, at 2 P. '\-l .. on the premises, citizen80f the Uni tcd ""'ture:-.. A-pplicant� should havl� :307 Wh ,t.Oll :-,t l'eet, ,Jen .. ey City.).. New ,Iersey. near the an intelJ i/oLent knowlerlge of t h e  ('usting forging nnd Pacific A veuue :-;tatioll of th� l'ent�al H.aill'oad o� New treatment of steel amI pf th
,
e methods of testing same ; Jerse'f'. Iteal p!"'tat.t.� has thIrty C1�y lot� Rallroati be able to read and interprp.t readily D..iechanical drawswikh ellter� lJulhllDl!. �I le A.menc':llI I'Jght� to the ings. and.to foUow with lntelligence tbe machining of well known awl :ljlprove(1 ( np�t�me Motor_ it IS adapt- alrmaterml ; to detect defects dev�loped in machininged for all P9WCl' I·HlrJlo�eM requlnn}! � lO 10 horse power. forgings and castiI1L�8. and to estimate tb e effect of b.autol�atll· and 1l01�e!e!'�. Uses petroleum. gas or gas. , sam e ;  to use with facility the finer measu.ring instruolme, ( ! 1 1 l  lIP l; ' a r L l'(l hy allyOlH�, and n�eLls llO aU en- me.nts, such as gauges . induding ::<.tar gauge and Vernier tton. . I' af'tor.y (' l IDlpletely eQUlppe� wlth hlg�-class cahpers j to posse:;s such a knowledge of mathematics mnde 'n I�l:lC;hl llel'f awl tools. :F'or further partwul'lrs as will enable him to determine with ease plane areas, anti Jlerml�""loll to �J�8pectyroperty, app]}: to volumes. weigbt:;;., and centprs of gravity. He sbaJl 

( HA ltl .. I',� �. �:����(��ac�,aJ���ey (�ity. t�!.e �:�f�:t�:���;Al?t� �d�le��:�l�c� tt�dC�i:�O:��: ant, Navy Yard, Phila(lelpliia, Pa .. and must be de-
lllACHINE t1ni�hed Dynamo Ca�tings. w ire for wind· ��:li��tfgn ���ei��dl��fie;!i)�:tTJaet�d!lhJ���JsrJer�d� ing. bouk of i nst.ructiolls. Church, 60 Dey 81" New¥ork. Eacb appl icant will state in his application his name. 
S H O E  �e������l�f:c��' re�o':.,�� ��I�Jl�\\anJ�eSalt�� Correspondence solicitell, Box 2:261, Boston. ill ass. 

Ii SEND FOR FREE CATALOGOE.� 
- PrairIe S�bator Co., !JSQ 

• • Homer ()lt7, Fa. 

. AIRAIID WAllR TIGHTS. LOS. II R E D C:: E:. C»�R 
. ANY DIAMETER , ANY DEPTH ' 

WILUAMS MFG CO. KALAMAZOO MICFf. 

m ��[!��}ent��aPa:�����:, over m engravings. 25c, Parlor 'i'ricks Catalogue, free. MAR'l'INKA & CO. )lfrs .• 4U3 Sixtb Ave., New York. 

NOVEL TIES & PATENTED ARTICLES Manufactureo b yo Contract. Puncbing Dies, Special Ma· chinery. }:"J. KOlli�slow & Bro., 181::ieneca 8t .• Cleveland,O. 

Exp erimental & Model Work 
Cir. &: afil'ice free. Wm. Gat'dam & 8on.45-51 R()se St . •  N .  Y .  

S 3 
D S 

Sendu. your addr ... 

a ay ure and w e  will.howyou 
howtomake$3aday ausoluiely sU]-e; we 

. furnish th� work and ie11ch you free, you work in the local1ty where you ilve. Send us yOur addrt'ss aud we w i l l  
,explain the husine.ss fully, remember we guarantee a clear profii 'of t::l for every day s work,absolutely sure. Write at OIH�e ROY.lL MANUF .CTURING CO.. Hux354t Detroit, Ilieh: 

age, residence, citizenship. pre�er:.t occupation and previous employment or work done. The applications wil l  
ri��i��Pp������l e�r���c�r��i���e���rOyae��.b�8C�; character. llabits of industry and sobriety and skill and experience in work uf the kind required. JOHN D. LONG. Secretary of the Navy. 

FO R SAL E I -��C�ir���; �fW�lr:��r�p�3.n ������ owners not active nor conversant with the business. A thoroughly capable man who would know what. and b ow to manufacture. with sorne capital, can buy this plant 
\�T It?¥E1i¥(\e{fk llt��r�sl'o., Watertown, WiH. 

MODELS & E X P E R i M E NTAL WOR K .  Inventions develuped. Special Machinery. 
E. V. B A I L L ARD, Fox Bldg .. Frankl in  Square, New Y or k.  

'1���1! 
TYPE WHEELS. MOCELB t.. [XPERI MENTAL-WCRKMSMALLMACtlltlERY NO�t!. ETC. NEW " O  :iTENCIL WORKI loa NASSAU 8! I\l.Y. 

'AMOU R & II HEDAtE MACHINE cn. 1 3 0  W O R T H  S T. NE.W Y O RK. 
PATTERN A N D  M OD E L  MA K E R ;, .  

TIte Progress of Invention in tile 19ta Centnry 
By EDWAR.D W. BYR.N, A.M. 

Large Octavol 4So pages, 300 illustrations. Price $3.00. IIalfred lllorocco, gilt top, $4.00. 
By mail, postpaid, to any country ill the world. 

T I lE  l I C' W  volume, which worthily celebrates the close of the 
century, as far as the arts and sciences are concerned, has been 
met with the warmest praise hy both reviewers and readers. The 
hook is scholarly and illtcresting, and records and describes all the 
InOH' important de"elopmt'llts of the useful arts which ch'1racter
he the period, In a chronological table nlention is luade of prac
tically every great event during the century. An illustrated pro
spectns will he sent to any address Oll application. 

The following arc brief extracts from the many reYiews, and 
give sOllie idea of how the hook has beeH received : 
h 'I'HE "F,1\TGIXEEU ., of London, says, " In thi� vplume, which is nicely printed anLl well gl)tten lip . the author hUE! attempted a heavy ta�l\ and ha!'1 carrif�d it lIUl in a pnliseworthy fashiun, There is hUJ'(Hy un inv2ntion ur an improvement made during the century of which notice of some 80rt i� not made." 
" T i l E  BIHH I H LY X  l'�A(il.E " sav:o. . . . '��very !Student who de8ires t o  be  well informed 0 1 1  the subject of inventionoJ 'tu be familiar with tIle genius that has mad� the nineteentb tile crown of the centuries, will be sure to want a('ce�s to thi� volume. '" * .' Mr. Byrn deals with lli� 'iubjeet in a masterly manner." 
H 'rHE RAILWAY Axn EXGI�EERING REVIEW "  says, " The hook i:-; wel l  written and interesting, and presents ill R creditable form ihe 

�£ N£w BOOK 6'( t.. :V'\.� - great scientifiC and engineering aChie�ements of the
. 
centu,.y .. 

.. i"'(�� " AMERICAN MACHINIRT " �ays, u It gIves rHhonal descrrptrons of the !tfVNN& CO.,. Fu.a ... \�)l,'t....�� nrinciple8 of the i iJVentions included. llan:v, we fancy, who 
.35/ BRCAO)'fAY 'N,-:Y have he�n 11nable to keep up with ,the bewildering progr�ss , , �  of !'Icience in ret�ent year,,,, as TJlllJ1ished by tl 1e periodicui pl'es� will fi!lfl here j m�t The concise rc�um(' of many recent <Ii!'coverie� that t hpy need." 

Canadian patents llW,\' IlllW be obtained by tlH' i l l - " 'l'HE HAlLWAY AUE " �ay�. " This rpview of invention� which Imvt· had theIr mception and development 
ventol's for any of thp inVentions nnmed in thC' fO!'I'. �\tt���e�\

h� ��n��;.����.'?�ntury is Vd'y timely and appears to be a complete review of the subjects 
going liFit, providpd . tbpr O l'e simp It:', . at :l ('o�� of \' $45 each. If compliell tpd thp cost WIll he a l l t t l t ' P" erv re[l der of the SClENTIFH..' AMERICAN should possess a copy of this uniql1e and timely pUhIication. more, For full instl'l1rtions nddrps3 �Iunn & Co. , I . ��y ����db:,a�bt�i

(��d.
YOrk. Other foreign patents M U N N &, CO.,  Publishers, Scientific American Office, 3 6 1  8'way, New York. 
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