
(kn:.\I11EH 13. 1902. 

Ualuablt � BoOkS! 
��� 

REVISED andENJ.ARGED EDITION of1901 

The Scientific American 

15,000 R.eceipts. 7�4 Pages. 
Price, 8G.00 ill Cloth. 88.00 in Sheep. 88.GO 

in Half Morocco. Post Free. 
i'bls work bB8 been revlBed and enlarged, 

900 New Formulas. 
Tbe work IB 80 arranged as to be of use not onl), to tbe specialist, but to tbe 

�eneral reade:- It sboule! 
b��ee �n� I :'��{;o��e'1. circular contalnlnll f ul l  
TaMe of Contents will be sent on apnl\catlon. Tbose wbo alreadr bave tbe C),clopedla may obtlan tbe 
1901 APPENDIX. 

Price, bound In clotb. fUJI) poBtpald . 

The Progress of Invention 

In the Nineteenth Century 
B), EDWARD W. BYRN. A.ll. 

Lal'gt Octavo. -lIIU 1'_ 

3OOIUu.tratlons. P,""'83.00 bu MaU, PoBlpald. Half B.d Morocco, GUt 7'op 84.110. 
THE most. Important book ever published on Invention and discovpry. It I. as read. 

able as a novel. being written In /�.l'��u�k �l�'i;. a most com. 
prebenlitve and COllerent ao-
:i'l�¥��s��: tgf�:;�r,� ·':'II�n.,.� en age of invention." result.. Inl' In Industrial and commer. clal development whicb 18 wltbout precedent. A cbrono. 
1���II��I:y.:':,��f ;nJ!:a��� , Important features of tbe book, enabling tbe reader to refer at a glance tn 1m portant InventIons and dlscovprles ot an), pa.'tlcular )'ear. The book Is printed wltb large t)'pe. on fine paper, and Is elaboratel, 
��f��.:r)' ::g��ng. , ..... -

NOW READY 

TWENTY -THIIW EDITION 

EIll8Iilllental SCience 
B y  OEOIWE n. HOPKINS 

BwlIed and (heatlll Enlarged. 2 Od.aoo Volumu. 1,100 
PaQu. \100 lUu.tratio.... Clotll Bound, Pootpald, 

f5,OO. Hal.! Morocco. Postpaid. "'.00. Or 
Volumu Sold Separately: Cloth. ""00 

per Volume ; Half Morocco, 
,4.00 per Volume. 

EXPERIMEN'.rAL SCIENCE I. so well known to man)' of our readers tbat It Is hardl), necessary now to 
B.i: W�Ii<�e��'W:klg! decle ed some montbs ago tbat It would be 
�:::�:lo:�f����gr: in order tbat I be many wonderful dl.coverles of modern times mlll'bt be fully described In It. 
�Mt��n �� ... eep��11s�:�� w o n d e rfu l developments In wireless teleIl'rapby, for example, have been mOide. It was necessary there· fore, thRt a lIood deal of new matter �houl() be added to I he work In order to make It tbor-
�m'�),I:��j�a��'J�: some 200 pages ba ve been added. On aecount of the Increased oloe of tbe work, It bas been nece.sary to divide It Into two volumes, handsomel)' bound IIi buckram. 

A Complete Electrical Library. 
B), PROF. T. O 'CONO R SLOANE. 

An Inexpensive IIbrar), of tbe best nooks on Electrlclt:!'. Put up In a 
�b';,� �� I gdt� g �'�fl1:: student. Ibe amateur, tbe worbhop. the electrical en  Jilt Il e e r ,  schools and ooll •. .-e.. COmprising five book •. do follows: 
Am�!�� of. E�ec.tr�l� 
E�':��� 

·!·O! �k�n�lag 
How to Become a Sue-��:,::I .Ele�r�cl�ntl�� 
Standard Electrical Dietionar)" 682 pages, "'1.00 
E lectricity 8lmplIHed� 158 Five 11Oluma, 1,8(10 page" pages. . . " .. 1.00 and over 450 m!w<tratiml •• A ..aluable and m<llllPtn.ablt addition to e"el'l/ ltbml'l/. 

tb'!��o�er:�tv��::.e��t�'::D;;:������glJ':;'ro'�g wltb silver letterlnll', and Inclosed ,In a neat foldln" box. as sbown In�be lIIustratlon, at tbe !o1peelal.H;educed 
�J��f�'ell�:,0v�,�'::;..!.hIH7�l:lPlete set. T e rejlular 

pr- Ft&U desc,'!"tlve cWcuIa,.. of abot,. book81uiU � .""il.d 
f .... upon appltcation. 

MUNN a. CO., Publishers, 
361 BROADWAV NEW YORK. 

Scientific American 
BEW BOOKS, ETC. 

SIXTH ANNUAL REPORT OF THE FOREST, 
FISH AND GAME C OMMISSION. Albany, 
New York. 1900. Pp. 532, 8vo. 

LUCAS' QUESTIONS AND ANSWERS 
'l'hls Sixth Annual Repol't has been most 

elabol'ately pl'epal'ed. We have l'al'ely seen In 
any wOl'k of the same c haractel' 80 lDhny illus· 

tratlons so well selected and so well executed. 

'l'he color illustl'atlons have been parti<:ulal'ly 
tastefully designed and printed. 

TWENTy-SECOND ANNUAL REPORT OF THE 
NEW JERSEY STATE AGRICULTURAL 
STATION and THE FOURTEENTH AN· 
NUAL REPORT OF THE NEW JERSEY 
AGRICULTURAL CoLLEGt; EXI'ERHIE;-';'I' 
STATION FOR THE YEAR E;-';OING Oc
TOBER 31, 1901. Trenton, N. J. 1902. 
8vo. Pp. 587. 

REpORT OF TESTS OF A THW AITE POWER 
GAS PLANT AT A TEXTILE FACTORY. 
Thwalte Power Gas Syndicate, 
Westminster, S. W. Pp. 11. 

REPORT OF THE BUREAU OF MI:"iES, 1902. 
Toronto: Printed and Published by 
L. K. Cameron. 1902. pp. 309. 8vo. 
Four maps. 

AN EXPERIMENTAL &rUDY OF FIELD METII
ODS WHICH WILL I:"iSL'RE TO STADIA 
MEASt:REllENTS GREATLY INCREASEO 
ACCURACY. By Leonard Sewal Smith, 
B. C. E., Madison, Wis. Published 
by the University. 1895. pp. 101-
145. Price, 35 cents. 

FOR MARINE ENGINEERS 
JUST PUBLISHED 

A complete practical handbook for en· 
gineers and firemen, containing 807 ques
tions fully answered and explained: 300 
illustrations and ciiagrams with [2 large 
folders i 1,000 Index references; hand .. 
somely bound: size 5X7)2X[U: weight 24 

THEO. AVDEL & CO . 

.... TO THE TR.ADE .... 

Our Double Door furna(e 

Money 
i. paid at Christmas time for 
Artistic NO\·elties. Learn 
Pyrography (Burnt Woot! 

OF ALL GRADES 

ounces. The most complete treatise ever 
published. 

P�ICE TWO DOLLA�S 

to any address in the world. Mouey re
funded if not satisfactory. Send for ffte 
booklet of sample questions. 

63 Fifth Ave.. New York City 

are 
Ali.ollut(Bl¥ the BEST. 

They aft l\Iechanlcan�· COTret� Accarateh' Hro utHt , _1J __ htesl, �t'3rest Ilm.l 
and "Yater-Proof. l\eate�t 111 3(l�aratll.·e. 
and the\' art! used by the best MaotlfactllTers 
1�:.'lt�:!:!t1�f ��le���.

b
efJ

t Profe.:onala and 
Park City Mr.. Co •• Inc .. Cbtca«O. --------

ANNALS OF THE ASTRO;-';OMIC.\L OB:S�;RVA
TORY OF HARYARII CULLEGE. Vol. 
XXXVll. Part II. Observations of 
Fifty-eight Variable Stars of Long 
Period During the Years 1890-1901. 
Prepared for publication by Oliver 
C. Wendell, assistant professor of 
astronomy. under the direction of 
Edward C. Pickering, Director of the 
Observatory. Cambridge, Mass.: 

Etching) and you can make If )'ou need" carpenter to belp )'OU repair your roof with the handsome.t, hest seil-
ing articles that will be of- Warren's Natural A .. phalt ,stone Surfaced Roof/nil' 
fered. With our PANOK H 91 h The best and most ser-

OUTFIT, Pyrography is easily and quickly learned. vlceable prepared rooHng 
It is the latest and most popular decorative art, and nnthemarket. It lsdUl-
we give conlnlete lessons and instructions with each ab1e, flrL"-J)roof. and does 
outfit. Our PANOK OUTFIT makes the most use· n'�o"':;��I���3�nt�1�a)' In 
fu I, Instructive, money making present you could rolls contalnllll! 1(1) sq. ft. 
give. Write for full cretans 
F. F. RICK 4: CO .• 519 naln Street, Buffalo, N. Y. Warren Chemical & Mfg. Co., 172 Broadway, N e w  Yor k 

MAT C H FACTORY -DESCRTPTION I THE HIGHEST EFFICIENCY Published by the Observatory. 1902. 
Pp. 149-281. of an English factory, SCIEN'TU"IC AMERICAN' SuP. - �n�U�:rnt:;d ��*i,riW-

:;���[li·':.lln1�:dea'i��� 10 cent •. �'or sale by )Junn & . runniWRENNAN THE NEGLECTED SIDE OF TRAOE,UNIONISlI
THE BOYCOTT. By Walter Gordon 
Merritt. Pp. 11. 

STUOlES FROM THE YALE PSYl'HOLOGICAL 
LABORATORY. Edited by Edward W. 
Scripture, Ph.D. Vol. X. Yale Uni
versity, New Haven, Conn. 1902. Pp. 
117. Plates. 

THE PROFITABLE UTILIZATION 010' POWER 
FRO::lI BLAST·FrRNA(·E GASES. By B. 
H. Thwaite, Assoc. M. 1. C. E., F. C. 
S., London: Published at the offices 
of the Institution. 1901. 8vo. Pp. 
48. 

COliPILACU)X liE LEY);S, DE(·/u;TIIS. REG
LAMENTOS IXFORlU;S y RESIILFCIOl'lES. 
Concernientes Ii la Instruccion Pri· 

MADE $105 THE FIRST MONTH 
L. 

GASOLINE MOTORS whicb are made on tbe lates. approved pattern and are safe.l'ure 
���p ���� ��r:h�: economical In fuel, ami of "reat dl1rBlnlltr Four cr,cle 

b'1���NA�W�I1!-(���(���''gl;�����aN�r .. l1��; 

ARMATURE CORES 
BUILT TO SPEOIFICATION 

The Mac:blnlnJl of Dynamo aDd Mo .... 
Parts • Spec:talty 

BRONSON & DAVIS 
BLUE ISLAND. ILL. 

maria y Normal en la Republica Ar- C OLD GALVANIZING "an 1111 the"peUep,·o .. urn..Ilu""lvan[dn.bythehotp"",_ 
gentina. For Los Vocales del Conse· 

:;;:t'�:!':tn·�':.'I::,���,��;o:��,��·�id:�� ��:�,:_:;,!�;��.o:',iK;�':� 
jo Nacional de Educaci6n. Dr. Ra- llrut�diull h. :111,.' kitHI of \\01'1;. tf) m:lk� it Tl:Mt-}lrnof 6\'en a�iu,;t R&It 
fae) Ruiz de los Llanos, Lidoro J. air:uuhenwam. Ou1'PateutPl'Ol'eSM fsnow fn use an Ol'erthecounlry. Uur Ikt'lll'l�s itU'lurle 1', �. f.o" t"rnJllent. ·.'II ... @.tandKrd 011 
A 11 d D P 

. 
V' Co., lIerrelilholr Boa .. lIundlnlt' Co •• TowlI"end ..t. lI.wlley, .\.PIIIOIII' l'ut:L.I!IIC �Co� ,Lltenjje\J!r.Ul�l o� royal!y. �JIII. 

ve ane a, y r. onClano Ivan co. Satnvl"aoJ. �'lIAt{l1ll work limit! lit 11111' f:tt'lHry. 1O."!.110 W. 11th $. Main Uffirt', ;;4" Hromlway. 1. s. }.I.ECTnO .. f.AL"l ANIZI.!\i f. CO. 
Buenos Aires. 1902. Pp. 718. Plates. r-�====�==� ===��--'-:===== A NEBULO-METEORIC HYPO'l'lU;SIS (W CREA-

, Battery Table Lamp, $3 TION. By Herbert W. Pearson. revised I 
and edited by William F. Phelps, M' l BIlI.tery Hanlllnll J.llmp 810.110 
A D I th Mi 1902 P 38 '!'elephone, cOIUJllete, . U u ,  nn. . p. . .2.�O Ilnd G.9G 

LE PHII'l'1I1'LASliA IJ); Mf:rAI'lwSI'HAT): OE Electl'ic I>oor Bells. . .30 
CHAUX. A. L. Herrera, M. S. A. Mex- :l��f::� �':.�J'f.:,��,�" 1:301 
ico. 1902. Imprlmerie du Gouverne· �oo llediclli Dlltterles .9 
ment F"d"ral. pp. 201-213. 

Il�.OIJ Belt with E(u.pen.ory • •  &5 " " Tele)(raph Uutllt. . • .2 
Baltery Moturs 81.110 to I' .00 

THE MARYLAND CONSTITUTlO!'( m' 1851. By Bicycle F.lectrlc Llllbts . ll.OO 
James Warner Harry. Baltimore, Electric ltailwar. . • f.1l8 
Md.: The Johns Hopkins Press. �:;;�I�tlt��r.I' ght�Ge. to 3:00 
1902. Pp. 86. �l�;� ���I���)I�il':;IH!���:��i e��:":ri��I::� 

TRUST COMPANIES Ll\l 1'HE UN"l'�n S'rA1'ES. C"'-'"-� .. ;::�i(,::� wTh�
r
!::!�lIti�ll

l
!h�

r
i'�;::�M .�I� 

By George Cator. Baltimore, Md.: t!\·en·thhIKelet·trk:tL AJ.,renllH:lnm:l.ke 
The Johns Hopkins Press. 1902. Pp. tvri::f:;:(�(':"�;:I�;:I���;o�:��,;i:�:?' MIII1m. 
113. Ohio Electric 

INTERNATIONAL CATALOGUE 0.' SCIENTIFIC 
LITt;RATl'RE. First Annual Issue. D. 
Chemistry. Part I. London. 1902. 
8vo. Pp. 718. 

BOTANY. INTERNA1'lONAL CATALOGUE OF 
SCIEN1'JFIC LITERATURE. First annual 
issue. Published for the Interna
tional Council by the Royal Society 
of London. London: Harrison and 
Sons. 1902. Pp. xiv·378. 

INDUSTRIAL CONCILIATION. Report of the 
Proceedings of the Conference held 
under the auspices of the National 
Civic Federation. At the rooms of 
the Board of Trade and Transporta· 
tion in New York. G. P. Putnam's 
Sons, New York and London. 1901. 
12mo. Pp. xlIi-278. 

M'ODERN IRON FOl'NDRY PRACTIO;. Part L. 
Foundry Equipment, Materials Used, 
and Processes Followed. By Geo. R. 
Bale. With numerous illustrations. 
London. 1902. 16mo. Pp. 387. 
Price, $2. 

THE TREATMENT OF STEEL. Crucible Steel 
Company of America. Pittsburg, 

Wire Fa.brics 
a.nd Perforated Metal ¥lln�l: 
CLINTON WIRE CLOTH COMPANY, CLINTOPtl, MASS. 

HU�TO!\ NEW 'lri'URK CHICAtW �A� t"ltA:'<riCI�1I 

GAS ENGINE 
IGNITERS 
tor l\lllriue. Atationary and Automooile ellR'iues, \Vlll save theil' eost lDany times over in one year. Write fur circuhu·e. 
The Carlisle &. Finch Co . . �aa I!:. CUftnu A \'e •• ('Iuclnoa tlt 0 

Cv"twrittr Extbangt 
1J1i Barclay St.. NEW YORK 

124 La Salle St., CHI CAGO 

38 Bromfield St., BOSTON 

81 7 Wyandotte St., 
KANSAS CITY, MO. 

209 North 9th St .. 
ST. LOUIS, MO. 

536 California St., 
SAN FRANCISCO. CAL. 

We will save )'ou from 10 to 50S on '.rypew['iters Of all makes. S.ud for Catalogue. 

TIl}: 
PRAOTICAL 
GAS 
ENGINEER 

I'EC4IND 
EUI'l'I4IN JlJST OUT 

A book of 150 }1/lW'eB, bound in 
cloth. A pmctical treatiee on 
GaMlIne .�&'Ine", and 
Itotor ... n,'nuIRo and 

JI.ltlleto I«nlt,lon 
Their troulJlel'l an (I 1't�medlea. 

How to handle them. 
Price 81 

.Addrea. E. W. L(l�G"NECKE",M.D. 
Author and PubHllhel', Andenon, Ind., U.s.A. 

Pa. 1902. 16mo. Pp. 156. 

THWAITE·GARI>NER BLAST FURNACE POWER 
SYSTE�I. Vol. 1. Published by The 
Blast·Furnace Power Syndicate, Lon· 
don. Pp. 30. 

I will Ship to allY !o1tatiou In the United Statell for 

$ 2 5 0 0 THE CELEBRATED 

WILLARD STEEL RANGE !..... 
HEA'I'IN{l A:-Ill Vt:N'I'II.A1'INIl BITlLIllNUIl. A 

Manual for Heating Engineers and 
Architects. By Rolla C. Carpenter, 

(Contin1Ud on page 430.) 

© 1902 SCIENTIFIC AMERICAN, INC. 



430 Scientific American DECEMBER 13. 1902. 
-' 

If You Shoot M.S .• C.E .• M.M.E. New York: John 
Wiley & Sons. London: Chapman 
& Hall. Ltd. 1902. 8vo. Pp. xv. 
562; 227 figures. Price $4. 

�ince the appearance of the lirst edition of 
You should have a I this book in 11m;,. the ath'ant'e,; made in the f,°IP.it, :�o::I�.t��1 6'?s� art uf heating' anti �·p.nt ilatiun . have been �uch 
uUullted to tlJe tlidel'- that a tllul'ougll l't:n�lUll was found necessary. 
it;ll�wi;�Ii��'e:ll �l�� Thi't'e cha.,tel's have UPPll allded, une relating 
"llI'joU!'> l'itle�. u lld the tl) the fUll H1" llIUWPl". Hull anutiler to the gen-

, i'{Jjc�j'{ Il!I':ltH�:O\'{ el'al slllJjt�("t uf wt'ehanh'ul �.r�te1ll8 uf 1ll'8tillg 

U 11.,j':·�;'�1'�.lt�·���'�; ·J�(� alld
. 

ventilatin g, �1l11. H th.i�·d tu schuulhuuse 

III '<I I'iHO'l'tH·�"' •. lint! heatmg allli vpnUIIlIIllg'. I he bouk probably 

�]���'.
h ]1:j'��;;;:.lUl ll ltol'ma- describes the latest hlllH'uvt'UH:'nts in both 

Send 3 two-cellt .tulUl" to heating' and \·pntila l ing'. l'artkularly merl
IUEAL iUFG. eo., 

26 U "'t .. 
Vonn. 

turioll� featll''I'" "I'e the til ret· tiuns for the 

t'unslructiun anti in"lallat io n uf the various 
:systems lluW in 1I8�. 

• \Ca:XT!ol W.\x ... . :n.-"l .. "il IOtmmamtha THE MAxlJAL m' BI·IlI.'\�;ss . By Sidney P. 
PREMIER Broadcast 

SEED SOWER 
Johnston. Chicago: 
1902. Pp. 263. 12mo. 

Daniel Stern. 
Price $3.50. 

�7):t :Wi�r;;:11n�����(� ��!� In tllp main thl� bouk lH'psents a ma ss of 
er made. The Premier will business information th at l. not usu ally In-
h��a(r��Vst�e

e
1.�!��; 

i
��� eluded in tilt.' l'uuuuel'dul wl'iter and business 

.hould own one. We 

I 
handboo k with whlt-h must of us are familial'. 

:;!\ a��:,�n\\��r�,�.a �::;'.l1lalta1 for par- The book is not very wel l printed and has 

Jlr!lfQ���!JtaI: i As TIME is the stuff Life's 
_ 

I made of, take it from ail 

Elgin Watch 
the timekeeper of a lifetIme-the world's 

I 
standard pocket timepiece. Sold every

where; fully guaranteed. Booklet free. 

I ELGIN NATIONAL WATCH CO., 
ELGIN. ILLINOIS, . J J�,..,���J;VAi��5Ai�Ai�Ai,.,�,.,�,.,� 

�\c 
.. ��!'r'��d �iO(t

I
lJ:!.�TJo:�. 'to!'I':,Nto. 

been carefully I"'oofl'pad. 
-.:..-------.:�---=:-:=:----

_
---- Ax IXTHOIlUCTIOX TO Ct:LESTlAL Mt:- H d T d 

B. FE. LBEVAERN�IENCSH--S-C-R EW CHANICIl. By F. R. Moulton. Ph.D. I owar wo an Four Cyc1e 
MARINE 

� POTTER'S .. SPRING" BRAKE BLOCKS. 
Adapts the whole length of shoe to wheel 

New York: The Macmillan Com-CUTTINO LATHE pany. London: Macmillan & Co .. 
For foot 0 r power SA 
wanted. Has power 
{�i'OSS feed and c.om
rouna reMt. A strictly 
t�ir. 1::r:8 fO���i'i:'t� 
ed mntter. 

Ltd. 1902. Pp. xv, 384. Price $3.50. 

'�iP.:dltr-;�-UW B. F. BARNES 
COMPANY. 

Dr. 1\Ioulton has [lrpparl'd an admirable text 
book on a subjp, ·t whlt-II most "ollege stu
dents lind peculia r ly ditli,-"It. All problpms 
are stated In advancp and where the transfor
mations are long an outline of the steps which 
are to be made Is l:iven. The volume Is the 
outgrowth of a cOIII'se of lee tures given an
nlllllly In thp T'nlvp,·slt�· of Chi.-ago. Xot the 
least v aluahle portion of Ihl' book Is an in
trodu,·t\on tn thl' IH'o blem of three bodies. 

Rockford, III. 

If You Want the Best and Drill 

BUY 
WESTCOTT'S Strongest Grip. GNa.t. f'.�t t'lljJacit y and nllmbil

INDEX OF INVENTIONS 
ttU. (?If'ap tUul Accl(I'atr. For which Letters Patent of the 

United States were Issued 
for the Week Ending 

We.tcott Vhllck Co .. Oueiol .. , �. Y .. U. S. A. ABk 10'1' ca�ue in ElIfJli1Cll. FJ't'udl, .""pf1Hi.:dl fJJ' Gel'man. IhRST PRIZE AT ('OI,(T)IHL\X }JXPOglTION. 1893. 

December 2, 1902, A DE81HABLF. HOLIDAY GIFJ' 
oRAI'ER'S 

AN D EAC H 8EAfUNO TH AT DATE. Recording Thermometer 
Traces automatically a correct aud [See note at end of Jist about copies ot these patents.] 

eontinuous r�('ord in ink of the tem-

I =��:d�!8 ��aual�8ywe-:,�,lla��:!�: �\chl, wunufac tul'ing �ul ful'ic , N. P. Pratt. 71u,142 Also other l'eclJrtIln� wea�er !nstru- .\tlt�)' I'�l'Iillg mu c.-hillt ,. K EUwtt . . . .  71-l,7MH, 71-l,7UU menta. .\ lh ' ·l'thdng, t·tt·. , ul'l'UI'UtUK fo),. \\' utI:iOll & 
THE DRAPER MFG. CO. It,�.... . . ............................... 714.1:;;]11 

162 Front St •• New York A<ln'.
�

l�lIIg J .
UI 'I ,, , ,·utll", IlhlJulllllt,·". \Y. 

======:.._-=---=--:-------'--::;;;;:� :os btll, 1 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  71u.t:'U 

_L_ TANDEM Gas En.lne. Agl'lcllltm'1I1 fou". D. LIIIIIII ..... .. ......... 71;"uU'J 
"''''' Air bruk ... 11. W. Ilw lth .... ............ ... 714 . ... :m 

For GaA or GSliollne .AIr ul'ukctS, quick uctiull automatic l'clt'WH' 10. I!i. '!fl. '2� and 541 H. P. Rb.t'� tn stock u mc chUllhlw fot·, L. li.l·iwwclbcill .•• • • • •  71u,fJ�.s b:tl".::aln prkd. �t:ltionlll"�' UlIeon1y. Ahu'w lock, .r. (�l'uhL'I'................... 7tu,or..:; 
Northern Engineering Works, I AllDu nc i atUl' drop. l'lt'ctl'it', J�, U. 'l'bowul:i . .  71-l,700 

6U At water St., Detroit, llic_h_. _________ :tt!��I�.
Ut

.:
'
t�I'��·· J. EC. lt�l;;'���:::::::::: :: ::: ��t..��� 

I PRINT MY OWN CARDS 
Circulars, lleWS1HlI)er, Press. 8�. 

Larget' f'ize. �l�.UO. )loney Shyer. 
BiA' PII,tUS pri n t i!)J!' for others, 
Type 8t'ttinf.! ell!'lY. rulps foIent. Write 
for t'lltalog, pressel!', type, paper, etc., to 
factory. The Press Co •• Merlden,Conn. 

Arbor lU'el:il:i, 10'. H. t:uhh)., .. , . ,  • . . . . . . • . .  71-!:.sUli 
• \rwu t Ul'� wIndIng fot, t>lt·t·tr!t: llIotors til' 
llUh�ll��'i�:::uS�.vf�; .. �.t1I�l.t·���.i,;,;���.i):.;·:::::::: ��ri'I�i 
Bull. �'l' l'luyillg hall. 

' 
Ihtlul t'HUt-" UIH.l f, · t ·tl t ' I ' �n\"t'I'IIOI', I';. 'V. 

:\Jill t ·1' • . . . • . • . . . . . . . . . . . . . . . . . • . • • • • • •  71-l,na.2 

ARE rou TROUBLED' W"H 
Huntlngt· tH· tl'Ul:is. b,·)·ninl. Y. HI· tll·t,hi • • • • • • 71ii,uto 
llulSkl't. CUIIVdM. )lul'l'bl &. �tul .l t ·lS . . . • • • • • • •  71il 11\1 
Bathing u}Jl'UI'UtUK. 11. 0. Hu tt'l lt,1tl,'r . • • . • • .  7l4:HilO 
H utt t') 'i, · s. )ll:lIIufut·tUl'e of sl.tlnJ,t.r It'ud pl u h,t! 

Weak Back fo), Kt"t'OlItlU)',}'. Butlt,l' &. .:\ll).r . . . . • • • • • • 71:',U1U B t'urhlg', }'. II. JU c lJU)'tll'l . • . . . . . . . . . . . . • . • • •  71-l,W;u Bcuriu,:, hull, U. Austill . . . . . . . . . . . . . . . • . . •  71-l,"I:1:! Hcuring, ct'utt'l', 0. 1. 1, 1 11"' . . . • • . . . . . • . • . •  71ri,tJX:' Bpu)'iug, col ll't thl·U�t . H . .:\1. \Y. IlulltltHi . •  71-l.NHO 

STOPS 
PAINS IN 

BACK 

Weighs 
but 

a Few 
Ounces 

H AVE you those constant Ht'uri ng. l'u11t'l'. �\. ('. StllhOIl . • . . . . . . . . . • • •  71!i,171 
dull pains which trouble Bt:'uriu��, uI'lun'ntlU� fot' hUI'«l"uiuJ,:' tltt' t'1I1'N 

the majority of business and Ht.d.
U

)��,f�(:n
t��. 

(
'�I.lm�1tu!;·:r:ol�

I 
.
•

. ��1�1��)�)�1�).1::::: ���:�)T� laboring men of today? H .. tlstt-"utl hook HntI lo('k. il'OIl, l·. B. ="""w{>11 71-l,7:t� 

O A Hl'ustt' luls 01' IJl'tI f)'UlUt'S, constl' ut"tiO)) of. 
ur ppliances I'. 1-1. 1.lu�·tl . . . . . ...... ...... .. . . . ...... 7H.!r2� 

'11 d Bt,t")' (·oolt·)· • • '. Ih.,l't . • • • • • • • • • • • • • • • . • . . . .  71-l.'ioa \"'1 cur e  you, an Hdt nut! l'ol1t'l' vr,'ss. L. n . •  �lJt·)·l.r • • • . • . . . . •  71-l.07!J 
all who have used Hdt tlghtt'ItCl' for wutt"1' l't'guluting d"vit't·s. 
t h  tb t I .\. C. Muth,,)· . • . • • . • • . • • • • • . . . . • . . . . . .  -11:;.10;1 em sa y a Bic ycl e SU})ll t Jl't. 1 ... I. . T Ollt'S . . . . . . . . . . . . . • .  71:l,oS2 they are the I Bis('�lil�" C�\t�ill

.ftll�:.l�b.
i�I:'

.l'I:. �.tl .t:'�:l��(:. �
'
�I�-.

I
:� 71:'1,:!oil l Best SUlllIO .. ts 1 Bit I ... :u·" lind .-huil l untl 1I"lIt 'h  tll't Il, ,·ulll· 

on earth! They arc I hhH'tl. S . .:\1<-'t'l"l Iuu . . . . . . . . . . . . . . . . . . • •  71-l.H;:n 

I Bloc'k l'In�tt'll). , ·I t'{'t)'it' ,  I'�. :\1. :\o l'tb ........ 71-l.7::-l 
Light. Comfortab e and 1I""t. I: II. Lul'l' . . . . . ...... . . . .. . . .. . . . . . . . 714.1'0:; 

convenient. affo rd per- _ 11")\"1', .T. C. l'nnk" . ... . .. .  714,71<1, 7H,7N::, 7H.7N4 
� . Boilt')' tulJt' I("u k stO])}'(»'. C. 8. l'l ll l 'k . . . . • •  71-l.H71 tecttreedom of movement Huilt,J' wul t·) , �U-""·. A. I'u i l)t, . • . • . • • • . • • . • • •  71:),1:::; 
and will not interfere with Boltill,L: IIIUt'hhH'. (.'. ,,'. I lo11t'11llt· I' • • • • • • . • • •  7Hl,07.2 

. BlIUk, {'UlUhhu'd hUlIk tIt'poslt mul ('unlloll, "our work. . 
We make Appliances 

for all forms ot Spinal Deformity and Weakness. 

I'. I,nt·hn • . . • . . . . . . . . . . . .  , . ,  . . • • . . . . . . . . •  
I Huok 0)' Hit,. hIll t·un,·t ·tillA' . n . . J. �C.'bWll)'t1.. 
: HUlIt I))' �bol' d.-unlllA' lIult'hllH'. O. :\ln ll , ·r. 
'H ottlt>. W. A. RWUIlSOIl . • . • • . • . . . . . . • . . • . • • W rite for ill u strated catalogue and book of testi

mony. It wi ll interest and convince. 

PHILO BURT MFG. CO., 111 THIRD ST. 
damestown, N. Y., U. S. A. 

1 Huttlt' • •  T .  F'. :\JIII.WII . . . . . . . .. . . . . . . .  7tn.loa, 
, UoUlt' clt�uni;"g lllueb hH' • •  \. �\. l'imIHtof t t ' • •  I Hottl, · plmm)·". C L  .r. .\ tlmll:ol . . . . . • • . . . . • . •  I Bottlt· till ing mllt·hillt-". ,T. RUllI�",\· . . . • . . . . . •  
I Buttlt', lIull-l'rtillHlJlt', l'. � . .  \11. . . . . . • . • • • • •  -------,,-.,-,--------:----- R ottlt'. lWIl-retlllahlt�. ,Yo 1·\ '''bolllllSOIl • • • • • •  'YHI_ •. �T Schap.·rog· raph? lI"ttl,· I'l'<Ilt'ctor, .T. )1. & n. RI\�·II<I I· . . . . ... 

71-1.!l2tJ 
71n,W:! 
715.11,'01 
714.!l68 
715,104 
714.7:19 
714,lI!l1 
714.74:1 
714.6aG 
71-1,1114 
714,ll�9 
714,�!12 
715, IOU 
7Hi.:!U2 
71-l,H70 
71:l.21:1 
714,!J11 • 

..... Bottll'l'I. t.'t«-' .• CUI) 01' stO]J]Jt!)' fnl'. 1.. (;)'lIlt,· • •  
Bot Ut' s. poul'ing' RI)ont fur. Y • .:\1. LUIlt'IHU'g. 'I'll.: 1l"I·l�I{'.\T.I( th:lt I'leanl�' 11Iulli- D. II II R I' IJ . I' 't 'th t 't I nl)W n);' U e�'t . '0 oWUP,}' • • • • • • • • • • • • • •  • • "0l'l�S:tJ1yt 1111.:' ,not t'll "1 p�1l ur YVI!\\'r! er. a 

;"11) Hllwling n11t'.'- Im{'kKtOl1, n. 11 . 'l'nlht'rt ... . 
l.;.J J.l .. :\��;K·lj 'r��;'iIlt:;\lI li�:�:;l'�·�1J.l"�\��61il·;sl:aIl8�:�t�iI: Bowlhl", u111'.'· ])ill �tol'. P . .  T. Hidd"ll. . . . .  . � w:ashill;.r. tlda\'... :lll.l "l:I'�llsh'e ... uppli�... Pti,·.·. Howling gmn,· ,  .A. .Jt"'isl • • • ••••• • • • • • • • • • . •  

�:.II��p,
I
,�·ll? 1'��1�::.., (j.�l\�tj.:.!�:���:\I�:��ilfl�·I�:��;: It(IX. St'P .ColluJlRilllt· l"IX.  

llusit, THJ!:�. A, SCllAl'IRUGH.\l'H CU., :!t}.'i Droll.l",:!)" �cw York ����ldl:�;n���('�in�le�!�l l1.!:nF";1:'�:::::::::::: 
714,R16 !I�,II!� 

NOTICE I 
to S(llentIMts. ]1('('118111(1'" arul All Thlnklns 
. IJ( ·npl�.. �:OU wlll be highly intpre8tf'c\ in a new 
lll V I 'llllon .1H�t patented. .\n a1J�ulm�ly new IJrin· 
.dllle.ill tievt'l.ulJillg' illtetlse rotary motion, whit'h 18 belli", :.t.llphelt to tile Gr('8te�t and most }'ulK'l. 

ra":h��,�:Un�typ':r�ld�:.-o}l�r t�;�:��ivet Riiru� 
tra.ted dpBcriptive IIJ:lttpr of tIlis "MEChANI. CAL \\rIZARD" address 

WIZARD NOVELTY COMPANY, 
1114& Cherry St.. Philadelphia, P .. , U. 8. A. 

D. L. HOLDJ;tN 
S REAL ESTATE TRUST B'LD'G.PHILA .fA ' 

REGEArEir ICE MACHINES 
su: flRST PAGE. SCIE.NTlfIC AM[.RICAN S(PT 2 1�99 

l�I'ukl·. II. J ... :-It·1Ul ff llt')· . • . • • • • • • • . • • • . • • • •  
B l'akt·. W. A. C I'C ,\,·tlUl'C . • • • •. • • • • • • • • • • • • • •  
Hl'u kt' nIlIJll)'utlll'l. e. lI. (·nl' llulmll • • • • • • • . •  
Rrukf> lI1t'{�huniNDl. R. B. lIuin."."." ••••• 
Urukfl )·t·lt ·Itl'CP)·. l�. �. IIulstt 'u (l. •••• ••••••• 
Hrf'nd ldi{'p)·. c. n. SpUtt 'R . . . • • • • • • • • ••••• 
Rrkk drying Rht'd. U. ll. ,,·U)·)H')· • ••• , ••• , . 
Bl'it'kl'C. "tc' .• UIlPU)'u tus fol' muk ing sHlul, IJ . 

11a.l.u 
715,231 
714.77H 
7 Hi.tl60 
7H,7!l6 

m:lgg 
T. J.,,'t . . ........... ........ ........... 714,807 

lWjdl". H. H. Pill' . . . . . . . . . . . . . . . . . . . . . . . .  71-l.H-l!'i 
R l 'oodp)·. chlt"kp n . (" B . . \«1nlr • • •••••••••••• 714,654 
Rrush. fonutni ll . U n. lll,1111Il'r)' • • • • • • • • . .  71-l.X1-1 
RI'11.h 1I"lch'I', W. D. I.ilPhfl .. ltI .... .......... 714,A11 
R)'ul'Ch. l'I(')·uhhing. R. R, · Ill'C(·h . . . . • . . • . • • • •••• 715,149 
Brul'Ch . l'Ihnt' pllliHh uPlllrill,J:. ('. Plnhu,)· • • • • .  71!l,140 
Rtwkpt cln mpln,:: 111lpnrntlll'C, "". R. ,,·Ucox., 7H'i.22R 
Rlwkl�, .T. :{ ROul"·k .... . . . ... . .... ..... .. 714,1'128 
Rulldhl� '· IU �h' lIdl ' l lI .  ,,'. n. Dmkp • • • •••••• 714.S70 
RUl'lhinJ;:'. .J. .\. R 0111j.:rt'l l . . . . . . . . . . • • • • • • • • •  7Hi.OO6 
Rutt�I' t'uttlnl< mllt·hlll<' . R F.. P<'I·kl n s • ••••. 714.943 
Hutton. ('uUnl'. R. lllll'lIhy . . . . . . . . . • . . . . . .  71-4,n::7 
Rutton, f U1'Dttl1l·�. W. F.. R .. nn�tt . • • • • • • • • •  714,660 
Buttonl'C. (·te .• ont nf nnerp, 1'tt" .• muchln fl fll)' 

putting. 1\Inl'Cl'COII & Fort in ............. 71·4.727 
('II�". f' . . \. Antlp)·l'Con • . . • • • • • . • • . • • . • • • • • • •  714,r.i',7 

I f'nnwrn. C. T'-'. ,I. 'Sil'Cl'C . . • • . • • • . • • • • • • • • . . . . 71!l,125 
ellu. e. A. Vuulilllc....................... 7 Jri.OII;l 

> - ANn 

,�,�,�-<i\'l:t:.�'�,_ � \:�� � 
AUTOMOBILE 

MOTORS 
� - -...",.. - _ ..... .. :;;:;�""'=::::;:.:::::..::.. . .;.. .... 

Only two wires are needed between the 
Instruments. Perfect talkinI'. Perfoot 
rlniling. Perfect in evpry way. Abso-
lm]lt.��:�::��m7�e�8����� 

u
cR� 

In tone and we use the hest grade of 
Ilranular carbon. Full directions sent 
with each Instrument. 
ATWAT}:R KENT lIFG. WORK!!, 

1141 X. 11th !'t •• Philadelphia. Pa. 

Write for Cat. 
Grant Ferris Co. 

Troy, N. Y. 

MEf'IIANICALLY TRUE. Our machinery for conectly shapinll and 
:��r;:�g�::k��� �� ':!!e��ig,Me":e�'::: 
Cost much le.s than on the old principiI'. 
Send for free booklet. BUFFALO OEAU & 
PATTERN WORKS, Bulralo. N. Y. 

e:l under all circumstances. Does not squeak, 
rattle, jump. or freeoeup. Will hold rubber -- wear shoe!l without boltlil or screws. �pecial 
�':,��;.� �t:Mf-�W�3!����: y�IIJ�r.: 

" CUSHMAN" 
CHUCKS 

All styles and sloes. 
Send Jor Catalogue. 

THE CUSHMAN CHUCK CO .. 
189 A llyn St.. Hartford. Conn. 

Heats and Purifies Water 
and Removes 011 

and Orease. 

Bend for new cataloll of Heaters. Purlfters and Separators 
HOPPES MFG. CO. 

26 Larch St., Springfield. O. 

THE BEST MANUFACTUR,INO co.'s 

New Combined Steam Harvester� 
They will harve.t. on an average. t.mI IIBCk. of llraln or 85 to 100 acres, cut" 

threshed. recleaned and put In 8I&Ck. In one day and at a cost not to exceed 
afly cent. per acre actual ontlay of CIUIh. We Iluarantee thpse harve8le1'll to 
do what we claim when Intelligently and enel'lletlcally _ated. Awarded fll'llt premium 

.. California State 
Fair. 400 in .nceellsfal a.e. 

Will do the work of 100 meD aDd 
30 horle .. 

Best's Traction Engine. 
Hea&r. 251m cut. 

,.- Sma If¥r de8mpt(", drcul4r. 
The Monarch 
01 the Field. 

Best'. TractIon Engine pnliing sixteen to-Inch Plows. four 6-foot Harrows and a Havana Pre88 Drill. 
A revolution in pl owlnlr. COllt of plowinlr reduced to a minim am. From 55 to 70 acres plowed • 

harrowed and seeded each dbY and at haJf the cost of animal power. 100 of these engines at wor k now. With a 
7o.foot harrow 100 to 125 acres harrowed each daLat .. l!I'Iled of a miles an hou!.. dollYf the work mucb heuer 
than horses. PLOWING BY SUN-LIGHT BY DAY, AND HEAu-LIGHT BY NIGHT. 

Gold Mtdal awarded IJII tile State 4l/riCUZtut'al Soc:wtv at Sacramtn� (�,l¥of�gm,W.,,�=-': a�� lirt. 

STEAM FREIGHTING 
Capacity of Engine, /ill H. P. Capacity of WBilons, 18 

Tone each. Or total freight carrying capacity of train /ill 
tOIl8. Aiao make wBilons with capacity of 10 and 12 ton •• 

EngIne and wlI&on. are especially designed for Steam 
Freighting, Log
ging and PlOW
Ing. 

TRAIN. 

,1 The Daniel Best" II O-Horsl Power Engine WILL DO THE WORK OF 60 ANIMALS 
The most Powerful and only Sncee8l!fnl and Practicable Road EllIlIne In the world. 100 of tbem In use on tbla Coast. Speed three mile. per bonr. T.hey are belnll Successfully and Profitably Em--.pIQl'ed hl Hanl:"lI Logs. Lumher, 

Orp. Salt, Bor"" and other kmds of freight. The work I. helng dc.ne FIFTY PER CFST Cheaper than t .. possible to do with Animal Power. They can be operated over an .. ordinary road Where II I. practIcabl e to US" mules or horses. dolnllthe same work. They can ascend grades a. much as !OJ to � baultng their load. of :IIi to 40 tons, depending npon the condlt.ton of the roads; loads mal be Increased to even' greaier amount on a firm and mooerately level road. Send/or v...cript(m CIrculars andPrCu IAst oj E�. and Wag ..... We sollctt correopondence. No trouble to answer questions. Estimate. made for complete Steam Fre!glit!nli outflts. All of these machines are manufactlUed under patents of our own. Address 
. THE BEST l'lANUFACTURING· CO., San Leandro, Cal., U. S. A. 
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