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Sparking Pugs and Coils. 
CHEST M}'G. CO., 

Cambridge. "!'lIas.'>. 

Telephanes 
Each telephone its own C entral, one 

_�lTln.'''n"",lt to ca,ll, nothing to turn back. 
Raves balf your time without using unre­
liable automatic ntta.cbme nt.s. Only one 
movable part, nothing to get out of order. 
The only Central Battery and Central 
Coil System in u�e. F...spe cially desirable 
for business plants of five to twelve 
stations, radius of 1,000 feet. Effi ciency 
guaranteed. 

Officeof SCIENTIFIC AMEHIcANequipped. 

SPENCER. ELECTRICAL CO .• 

163 Green wien St .. New York. --------------------
The Bufialo Ilnivmal Jlandy Bench Clamp 

1l1lI���� W:li��e�I���I�/�ol:o�s�;;��e��(l�\=��.ell-

llfII;iiiii;;liiiiiiiiliiiiii' E.E. JOSEF ,1IFG. CO. 
W Butfalo, N. Y. 

DIXON'S 

6RArHITOL[O 
An all around lubricant for Cylinder s, Euu-ine 
Slide8� Chains, Gears. Etc. I]f Automobiles. 
It is made of pure vaseline and Dixon's No, 635 
Graphite. It is equa.lly UMefu1 for general use. 

Small Sample Free. 

JOSEPH DIXON CRUCIBLE CO. 

Jer�ey City, N. J. 

STANDARD INDEX CARD CO. 
112 -114 .N.1.e::-'!(!(/!.<f!';. !:hilt?deIpINo,Pa. 

RECORD. TAB.J aU/DE CARDS. 
fljO/fl Prlf7led./?uIPCf <f1f{{tfraldy/l;e[uIFor all 
maKes d {aolf7el.J (}ua/;!y[.({wll(Jf7J Jrom,PIm>.1f 
Cuarol7!eed tJdd ]lze6t/ldes ol1y-AfPol,Pawd/oIlJ or 
!f�!Tcr/Jelt{O/JubdlVh5/(}/1.J ftlAn ilJ i:;:::':, 'fo�m 
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VELOCITY OF ICE BOATS.-A COl.-
lection Of interestiu� letters to the editor of the SCIEN­
TfP1C AMEUICA::'-l on the question of the speed of Ice 
Boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illus­
trated with 10 explanatory diagrams, Contained in SCI­
ENTIFIC' AMERICAN 'SUPPLEIHENT, No, 214. Price 10 
cents. To be had at this office and from all newsdealers. 

Duplicate Cribbage 
The New Scientific Card Game 

The question ' who plays the best game 
of cribbage" se ttled scientifically. 

Write for full description and secure exclu4 
sive territory rights, DueRI boards Itl.50. 
t2.00 and ,2.50. 

DUCRI COMPANY, 
Wood St., PIttsburgh, Pa. 

RESTFUL SLEEP 
In (.iaIU]). on the Yacht and at Home. 

6'Perfection" Air Mattresses, 
CUSHIONS and P ILLOWS. 

"'rit IILg' att:ll'iI1I1Pllt, .J, C. Fink .. . . .. . .  ,. 701,flti7 
'Yritillg Illadlillt' t'al'l'iagt', J. '£. �t.'haafl' . • . •  702,37D 

DESIGNS. 
Badg(', .T. n. Kolill . • . • • . . • . . • . • • . . • • . • • • • •  :m,u:;o 
Bux, lIHIH'I', U. L. )lyt'rs . . . . . . . .  , . . . . . . . . •  :1G,HJ·l 
Em'pall 01' silllilar artidi', :\1. V. Ihl111111a�k ar.,H4S 
HllI'PIlI! Ill' �illlilat' al'tich· of flll'llitlll'e, :\1. 

\', 11;11l1l1l:\ck . . . . . . . . . . . . • • . . . . . . . . . . . . .  
('alplltlllJ', 11. l)o�'I(� . . . . . . . . • . . . . . .  , . .  , . ... .  . 
('Iud.: ('ast', P. Tiptgl'u:O; . . . • • . . .  , . . . . . . . .. . . 
(�\ll), �. l�illZ, • • • • •  , • • •  , • . • • . • • • •  , • . • • . • • • • •  
FlocH' ('O\'<'l'ill)::, mosaic, E. H. '''t·al',\" ..... . 
:;\1011I11I1(,lIt, K �L 'Yolff ................. , 
Namr' plat\·, 'V. I). lIamilton ........... " . 
ri('tlll'�' fnlllH', �I. V. IIlIlllIlHtck . • . . . . . . .  " .  
!--kal(' hasp, 0. 0. Ozias .. , • . • • .  , . ... . . .  , .. . 
};iu(>houl'(l Ill" �illlihll' artidt-', M. V. llllm-

nlnel, .. .. . ... . , . . .  ' . . . . . . . . . . • . , . , .  
Rtonp, cut, I�. U. II. SdH'llck., . . • .  , .B::m,9:{1, 
Tl'immillg, <i. 11. Taylol' .... , .... .. . . .. . .  " . , 

��gf�I/OI��(I;�� \,��nt��g'. H!;gPl����'·.I�'(� :::: :: :: 
TRADE MARKS. 

ar.,!)·tj 
:m,H4:: 
:m,!l40 
;X),H:l2 
:m,!HH 
;m,HuU 
:lli,tiHH 
:m,n;m 
;)5,H-ll 

35,1)40 
:m,n:38 
:1�,952 
35,945 
:m,951 

Bakillg 110\\'(1('1', K 1<;, Blt·;rel', . . .  , ....... ,. as,42H 
Hahn 01' lotiOIl, A. Eo ('ox, . . . .. " ,." " .. ,. :18,4:t4 
Bits, stinuvs, SIIlH'S, alit! hu�klt'8, Smith, 

\\'OI'thillgt(l1l & Co................. :18,HG 
lloih�r illCl'llstatinll, lU·PI.Hll'atioll� fo[' IU'P­

vcntion of, Law1 mul ).lal"ille Snpvly 
ComllUlIS " . ,  ........... , , , ' , , , , . , , , . " :l8,440 

Bootl'l and 8IH)L'�, Isaac Pl'Ol1t�' & Co .. . . . .  :l8,422 
Cigars, 1.1asoll & JIaraI80Il " . . .  , . . .  , . .  " • . . •  :{S,421 
Cigal's, cigal'{�tt (,8, awl slIloking tuba('('n, A. 

Pint , ,"" ', . , " ' , .. ,'," ,.," ',.," '" 38,428 
Cosm(-.tieN, huir (lili'l, hall' tOllicK, awl huir 

cI.rt'�, TllPO A, I";:oclis C'oUluall\", . . . •  , ... 38,-t-�J2 
('otton l1t'l'�S gOHtls, pl'intf'd, I·�tldY8tull(' )Ifg. 

Co. ' " .......................... 38,418 
Dentifl'ic(', C. 11. :--:tullliuget' . . .  " " ." " " ,  :J8,4ar. 
Eyeglassps and SIH-'t'tncles, lIo�e glUll'd:-; fOt·, 

Borsch & Co" , . , , . . .  , .  , ' . , , , . ,  , , • .  , , , ,. 38.417 
Food ill tailipt fIWIll. fattellill!;, if. ,,�. Hhults .'18,-4.'31 
Food 1)l'l'IHll'atioll!-; fL'l.llll ceL'eals. vegptahles, 

awl It'g-l1mt'8, H.t'al Ii'OOll Co," " ,,." ., ;;8,430 
Fm'lHu'('S, soft �oul. F. Fil'hl'gt't'." . . .  " .. aR,447 
IIosif'ry, F, E. )listl'ut." ....... , . . . . . . . . .  H8,421 
Medicinf's fot' c('rtaiu w:lIllt'jl disc-ast's, VI'O-

prif'tar,", g. Rt('vt'us . . . . . . . . . . . . . .  ,., ... 38,-138 
Mineral sllhstllltC('S tlJ'wd ill manufactnl't'H, ('PI'· 

tnill named raw or }l<tdly Pl't'IHtI'pd, l\Iag-
l1f'sia Ryn<iieat(' .,," ' , ... ," ',.,"""" B8,441 

Musical instrumcntH nlHl pat·ts thPL't�Jf, anto-
matic llla.\·jllg- attaehnH'utH fOI', rlayauo 
:i.\Iauufaetnl'ing CO . . . . . . . . . .  , .. ,,, ....... H8,-H:� 

Rempd.,·, hlond, IWI'V(', Hnel kithw.,·, A. n. 
Se.(·l�·e " " . , ' , , , , .. , , , , , , , , .. , , , . , , , , ., as,431 

Remedy fo\' affections of tll(' nprVPst Petcl'� 
Banel' Ih'ug Co,.,,,.,,,.,,, . . .  , ... ,," 38,436 

Sewing allu tyv(1\\Titer machilws, Pacitic 
Hal'dwal'P & Stpel Co . . . . . . . .  , ...... , .. 38,44-1 

Sheeting-s, cotton, AlHh'l'sOU Cotton Mills . . .  , a8,41f) 
Shirtings, sh('eting'R and tll'illH, ]'1. Ih Snf-

ferill , , ' , . ," " ,,' ," ' , " ' , .. ' .. , .. ,.,. a8,420 
Shoes, (�ilmakl'l' Bl'f)s . .. . .. . " •••••..••...• 38,424 
Shoes, .r. .r. .Tulia "" Co . • . . . • . . . . . . . . . . . . . .  :18,42G 
Shoes, cushion, A. Rl'l'd . .  , • . . . . . .  , ......... BR,42:3 
Toilet 1)l'l'paratiolls, {'t�l'tnin Ilanwll, 'l'hNI A. 
Vete

I�i����:�' �������:i�(i' f;l;" (',�t�;'l��i 'l��t:: 'Iiq�li(i :1.R.43:3 
antisE'pti{", .T. I .. •. CaJ'hack., ... . , ... , ... :lS,4a n 

Washboards, AmeL'ican 'Washuoard Co,.,.,," RR,44u 
WhiSky, J. E. Ahrens ...................... 38,42G 

LABELS. 
"Belgian Smll)," for soaD, W. C. Ballowitz 0,214 
"Black Elastic Roof Paint," for roof paint, 

Tanner Puint & Oil Co ...••......•••.•.. 9,227 
"Blue Bell," fot' cig:U's, S, Butler & Co . . . . 9,204 
HBuckey<, Brand �leats,!l fol' ml':'ats, Al'llla-

cost, Rile.'" & Co . • • •  , .. . . . . . . . .. . . .. , . . .  9,213 
'4Dowlf'l"s l\Ii<'l'ohe Ointment," fur Oil-amPlIt, 

I," Ii:. Dowler .. , • • • . . . . . . . . . . . . . . . . . . . . . .  0,224 
''Dr, Ihlllil'ls' Linimeut Powder," for liniment, 

A. C, Daniels, Inc,." . . . . . . ... " ... , .. , n,22� 
"Eska,\"s CaH�aroiU," fur llwdicinc, HIllith, 

Klpin & French Co ... , .. . . . . . . . . .. . . .  , . . 9,220 
UEskay'� Neul'\) Phosl'hatt·�," fOL' ntt' tlici 111.', 

HUlith, Klpill & FL'Pllt'11 ('0 ... , ... , .. " "  n.21D 
"Get'hart's Clealu)," fot' ,,'nshinj.! ('flllll'0111Hls, 

C. c. (;Pl'lu\J't .  . .  , .. " .. ," , .. , ... , ... ,. n.21!'i 
"Glasht'itp," fur a ell'aning »replIl'ati(HI, II, 

N, C lul'k{ '. , .. " ., ......... " ." ..... , ... n,21n 
"Gold Eaglt'," fo1' graill, RnSf'UUHIlIn Rl'utlwl's n.21:! 
"lUng Salve LiniuH'nt," fot' linimcut, r. 

Ray . . . . . . . .. . .. . . . . . .. . . ... . .. . . . . . . . . .. 0.222 
":Mil'afior," for cigal's, Sanchez & JIay-a Co, 0,207 
"Panlet," fol' inH{'ct ('x t(,L'millntoJ', L. G, B. 

FlrlJ . . . • . • • • . . . . • . . . . • . . . . . . . . . . . . . . . . . .  9,226 
"Pf'crlE'ss Compollnd rrahasco Chili �au('c," for 

chili SRl1('t�t .T. Navarl'o & Co . . . . . . . . . • . .  fI,211 
"Rollman ian C-l'!'am Rkin-I<'nod," for a toi1et 

Cl'pnm, L. D. Smith .... , .. , ............ fI,217 
"74th Reg-illlf'ut," fDr cigiu's, 11. ,T. IHmonu 0,205 
"ShakE'spearf'," for cigal's, Sanchez & Haya 

Co. . . . . . . . . . . .. .... . . . . .. .. .. . . . . . . . . . .  0,206 
"Special Rottling Pur£' Rye Whiskt��'," for 

whiskey, RoxbUl',Y Liquor Dealers' ASS04 
cia tion , . •  , , . .  , . • . .  , . . . . . . . . .  , . . . • . . • • • •  9,209 

"Stewart's Odorless anu Tasteless Castor Oil," 
for castor oil, Stewart �IM.nnfacturing Co. !l,221 

"Tacita," for C'ig:urs, Ranchez & Haya Co .. 9,208 
"The American Pllzzlf' Game of Advertise­

m£'nts ano Trade Marks," for a game, H. 
E. I.iams . . . . . .. . . . . .. . . . . . . . . . . . . . .. . . . .  9,200 

"The Great Four, Caule Whalebone," for 
whirs, II. 2\1. Van Densen . .  " . . . . • . • • . . •  9,211 

"The Lincoln," for whips, II. �f. Viln Densen 9,2rl3 
"Ti-Ki Rawhide," for whips, H, M, Van Den-

sen . ... . ... . . . .. . . .. . . .. , ... , ............ 0,202 
"Tip Top Bug Killer," for insectiCide, Fleisch· 

mann Bro� . . . . . . . . . . .. . . . . . . . . . . .  ,., .. ,.. 9,225 
"Whist Club," for chocolates, F. H. Dow & 

Company .. , .... , ........................ 9,210 
""Tindsor Soothing Syrup, Il for soothing sy-

rup, Dinet & Delfosse ••.•••..••....... , fI,218 

PRINTS. 
cCGuaruing a Good Thing in Arizona," for 

""Biskey, Brown, Forman Co".,,,." • •  ," 017 
"This is Not Ours" i4This is Ours" to!' 

loose leaf binde'rs, Union File & 'Bindel' 
Company .................................. 516 

A printed copy of the specification and dra"'wing 
of an,\' patent in the foregoing: list, or any patent 
in pl'int issued since 1863, will be fnrnish(>(l from 
this office for 10 cents, provided the namE' Rnd 
nnmhf'l' of the patent oesired nno the date lJe 
.g-ivf'u. Address Munu & Co" 361 BroadwflY, New 
York, 

Canadian patents may nuw he ohtainf:'d by th� 1n­
ventOJ's fOI' an:,. of the inventions named in th(' f()!'£,,· 
going list, For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 

NEW BOOKS. 
CIVIL ENGIN"};�:HI:,\,(] AS ApPLIED IN CON­

RTIlFCTION". By Leveson Francis 
Vernon-Harcourt, M . A., M. lnst. C.E. 
London, New York and Bombay: 
Longmans, Green & Co. 1902. 8vo. 
Pp. xv-624. 

The Jas. Boss Stiffened 
Gold Watch Case is made of 

two layers of Solid Gold with 
a layer of Stiffening Metal between 

welded and rolled together into one solid 
sheet of metal. The Jas. Boss Case is a 
Solid Gold Case for all practical purposes. 
The Stiffening Metal simply adds 
strength and durability. The Boss Case 
is guaranteed for 25 years by the largest 
watch case makers in the world, who have 
been making it for a full half century. 
Every Boss Case has the Keystone trade­
mark stamped inside. Ask any dealer to 
show you one. Write us for a booklet 
telling the whole story, 
The Keystone Watch Case Company, Philadelphia. 

this mark e you know them 

SAVAGE 
Only Hatnmerless Repeat­
ing Rifle in the World. 

HIGHEST 
Development 

Constructed t o  shoot Six Different Cartridges. 
Adapted for GltIZZLY BEARS & RABBITS. 

.303 and 30-30 Caliber. 

Every Rifle thoroughly guaranteed. 
Write for new illustrated catalogue A. 

SAVAGE AR.MS CO •• VUe ..... N.Y .. V.S.A. 

Shave comf'ortubly with .. 

Shumate Dollar Razor 
The �\H'(:�ssflll lll:U, i� (,arefully allii l"egu­Jarl)' Hhan'll, Don't lost! t.ime from busi­
ne!'.s waitillJ.t in Illlt" in a harber stu:'J1' 

Shave Your�eIt'l\lld �u."e 1�8 
lIourJii nnd '21.�o in u Yeu.r. 

Operation lluinful1 Hamr pond You 
lIt"erl a �hllnHl.te, U The H:u:or with a char­
lll'ter," In satisfacwr"y use by hillulreds of 
harhers ttnd home tl'lers. I\one e:nel it-

110 1'ltronger jtluU'lllltee. Hepl:U't'd and 110 quesliol18 1£ y(llI are not 
r�":�::;e !l�i�!�ll�.(�S�I�\�l�k;;��r�, !&�oR�7.�e:l�lt����!;�c�r!1 Contaiml VlIlwlble hints 00 shuving c(lmfortably. 811UlI ATE 
RAZOIt CO., nt-pt. (;., AUI!Iot.in, Tex., {T. 8. A. St. 
Louis Oftke, 29'19 HenrIetta St, Chicago� 1431 MasOniC Temple. 

WE MAKE A �PECIALTY OF 
GREY IRON CASTINGS 

FOR AUTOMOBILE WORK 
UTICA STEAM ENGINE AND BOILER WORKS 

UTIf'A, N. Y. 

"Benedict Nickel" 
is what you want. Homo�eneous; 
dtlll",e; t{lugh. Resists Electrolysis. 

Send for Booklet, 
BENEDICT & 

BURl'(JlAM .MFG. CO •• 
Mills & Main Offiee, Waterbury, Ct. 
New YOIf��;,Bl::1li;h'Street. 

SELECT A PEN 
Suitable for your hanclwriting trom a sample- card of 12 leading num-
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 

SPENCERIAN PEN CO. 
349 Broadway, New York. 

Manufactory Established 1'61. 
LEAD PENCILS, COLORED PENCILS, 8LATE 
PENCIL�, WRITING SLATES, INKS, STATIONERS' 
RUBBER GOODS, RULERS. ARTISTS' COLORS. 
78 Reade Street, New. York. N. Y. 

GRAND PRIZE. Highest Award, PARIS. 1900. 

J UST $1 buys best hell outfit built. Easy 
to put up and an up-to4date con­
venience. We s.ell 

Bells, a2c.j dry batteries, 1.5c.; pm�h buttons, 7c,; [nsn­
lated wire, 3Oc. lb.; lamps, 3.Sc. Write for price list, 

LIBERTY ELECTRICAL SUPPLY CO. 
13ti Liberty St., New YGrk 

The MEDART 
SYSTEM 

of supplying Boat Building M a-

�'::":l; !�:�
l
��o��Y��\�il�

i
t�!�� 

of the highestt'h:Hact�rat one half 

:!!.oorl1�:�:J:'
s
laiti�'g �!�� 

and Row Bo&ts. 

FRED MEDART. 3&46 DeKa�bnStt.,;",U:L����· Mo. 

FOOT.POWER. 

WELL 
DRIL�I"G 
Machmes 

Over 7 0 sizes and stylesj for d.rtlling either dee-p or 
shallow wells in any kin<1 of BOll or rock. Mounted 
on wheels or on sills, With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, 1". Y. 

�bQM�IQ�M!!f':!:�;i 
time ;It :II total ("os� of four dollus, .!UI'· m1''rBR, Key and Sounder Expert opera, 
tor With you aU the time Circular Cree 

TD" OXJ"o .... a ... �O. <:0. o .. ,t62tJ9 COJt1J_ud1 al., "" .. T�' 

TRUSCOTT MARINE 
MOTORS. 

Tbe simplest, 
most powerful, and 

speed a:�fI�::t 
engines 

of tlieir class .u pon 
the market. 

Made Ringle, double, and triple 
cylinder, both two and four 

cycle, ranging from I to to H. P. 
Catalog jM the asi<i'l1.l/. 

Truscott Boat Mf[. Co" 
ST. JOSEPH. MICH. 

TI\e name of Vernon·Harcourt is in itsel f a LAVNCH 
sufficient guarantee for the trustworthiness and 

with Style 6L Camp Mattress with Pillow attached. scholarliness of the prese nt book. The range 
Also showing Mattress deflated. covered is wide. After an introductory part ADJVSTABLE 

Clean and Odorless, will not absorb moisture. on materials, prelimInary works, foundations SEATS. 
Can be packed in Imall space when not in use. and roads, Vernon·Ha rcourt begins a descrip-

pr SeM jor Wustralfd Catalof11U. tlon of railway, bridge and tunnel eOl:ineering, 

MIlCHANICAL f'ABIUC CO .. PROVIDENCE. R. I. I (Continued 00 'Paoet.4l) 

Sometimes When
. 

a mall starts" Gasoline Launch he eays
. 

something. Our Foot-Power La.mchee Ire witbollt eRrow. Wli�o lllanuf/lQture .G8801
.
lne "BQ1l.cb.e., Canoe. (OlULBdlan ModQ\). St. Lawrence 8kt11B. We buUd w aJi9 model flea. Tile Launohe. we carry In .�ek ar., tbe most suitable for our hoat motorl. DUR.A D MPG. CO •• �19 eoutlt Avenue. Rochellter. N. Y. 
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HENRY CAREY BAIRD &; (:0., 
lNDUSTRIAL PU BLISHERS,BOOKSELLERS & IMPORTERS, 

810 Walnnt St., Philadelphia, Pa., U.S.A. n:r- Our New ana Revised Catalogue of P'l'acUcal ana 
SCientific Books, 92 pages, 800.; a Catalogue of Books on 
Metallurgy. Min-inCl, prospectin

�
, Mt1W1'a10

�
11' Geology. 
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o ()�f:ln��!l::; Books on Sanitary Science, Gas Fitting, Plumbing, etc., 
anao'Ur othe.r Cata1.IJgues and Ci-rculars. the whole cove'l'ing 
eL'ery branch of Science applied to the Art .... , sent free antt 
fre-e oj postage to anyone 'in any part oj the wor1d 'WM 
win furnish his address, 

technical training for 

the work in which you 

propose to succeed. For 

ten years we have been 

training ambitious people 

to succeed. 

Write to-day for circu­
lar showing how you can get the 

TECHNICAL 
TRAIN I NO ':A�L 

required by a M.e�Bnl(>Bl En&,lneer, Mechan­
Ical Draftsman, Steam Enelneer, Electrical 
Enalneer, Electrician, Telephone Enelneert 
Vlvll Enclneer, 8uP\"eyor, Mtnlnc Enclneert 
Arehlteet, Arehltectupal Draftsman, Slen 
Painter, J�etterer'- Analytical Chemist, Orn •• 
mentalDesl cner, Bookkeeper, Stenolrl'Rpher, 
Teacher, Votton Mill Superintendent, Woolen 
Mill Superintendent, to Speak French, to 
Speak German, to Speak Spanish. State posi­
tion you want. :' 

International Correspondent� Schools, 
Box 

• 
Pa. 

ELECTRICAL ENGINE:ERING 
TAUGHT BY MAIL. Write for our Free Illustrated Book. 
"CAN I BECOME AN ELEC-

TRICAL ENGINEER?" ��� tl"Rch Eleutrical EDgin. eeriD�, ElectriC Lightinl'r, 
- tric Railways, Mecb.anical Engineermg, Steam Engi. 

,ring-, Mechanical Drawing, a t  your borne by m ail. stitute indorsed by Thos. A. Edison an d others. 
,LECTRICAJ, ENGINEER INSTl'l'UTE, 

D'pt. A. 240.242 W. 2Sd St. New York. 

EARN MORE StudylnaJ)tll'ettme. 
We teaoh you 
"hat you need to know to earn more in your own business or another. Engineerinll, 

Draftini' Art, Architecture� Mining, lUetal­

lr::kkee:r�::��c. Stenography, Journalism, 

Write for free catalogue 6. with full particulars. 
J]I'"' Special DUicounts Now . .A1I 

THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y. 
Including the United Correspondence Schools and others. 

ROSE POLYTECHNIC INSTITUTE A College o f  Engineering. Mechanical, Electrical. Civil Engineering j Chemical Courses i Architecture. . Exten st ve shops. Modernly equipped laboratories in aU de­part ments. ExpeDses low . 20th year. 'B'or catalog aildres8 C. L. MEES. President, Terre Haute, Ind 
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Capacity 
999,999,999 Locke Adder Only Calcuiating Machine that Adds, Subtracts, Mul­tin lies and Divides and sells for $5.60 (prepaid). 

Quickly Pays for itself. Simple, Durable and Easily Learned. Booklet Free. C. E. LOCKE MFG. CO., 26 Walnut St., Kensett, Iowa. 
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ROLLER BEARINGS 

for all purposes. 

See March 1st issue of this paper. 

A PERFECT BEARING. 
DURABLE. GUARAN1EED. 

Send for Booklet 27. 
AMERICAN ROLLER 
BEARING COMPANY, 
32 Binford Street, Boston. Ma8�. 

Asbesto·Metailic Packings 
SHEETING. GASKETS, 

TAPE and 
PISTON PACKI NGS. 

Will stand the highest 
steam pressure. 

[W'" Write for samples 
and price Hst. 

���_!!i'ii!����- C.W.TRAINER MFG.CO. .. 
� TRADH l\IARK. -. B::t!�aUl. :�·A. 

THE STEAM TURBINE; THE STEAM 
��r���fe:C;�imJ;np��?��cll: �!tn!s��n�Ii�e:;I��:� series of articles "having cuts of some of the more effi­cient engines of this type-the Parsons', De Laval, Dow, 
etc.; with exhaustive tables ilivin� the result of tests and much general data on the subject. Contained in 
SUPPLEMENT Nos. 1306, 1307 and 1308. Price 10 cents each. For sale by MUnn & Co. and all newsdealers 

QUIET RUNl\i1NG 

New Process Pinions 

Scientific American 44· 
whieh he follows by a treatment of river and 
canal engineering and irrigation works, dock 
works, mal'itime engineering and sanitary engi­
neering. An admirably compiled index is not 
the least valuable feature of the book. 

P RINCIPLES OF WESTERN CIVILIZATION. By 
Benjamin Kidd. New York: The Mac· 
millan Company. 1902. 12mo. Pp. 
538. FREDERICK 

The author's book, "The Control of the 'fro. HYURO.CARBON. 

pies," was a very much talked of work a few 20.Mlle Speed. 
years ago, and his present contribution to a �:o��n:e:�!!!��::�e;:allk. 
much-neglected corner of literature will be SOU.Mlle Wl1ter Tl1nk. 
much appreciated. It shows the work of a 900 lb.. 6 H. I'. A.tul1l. 

216 WILLIAM STREET 

N. Y . CITY 

deep thinker. '\\�rite for Ca talogtll>. 

�lallUfacturer of ELE CTRI CAL, illECil!-lIICAL flno SCIENTIFI(l APl'ARA'l'tHS. Our factory is 
FRIEDMAN AUTOMOBILE CO., 

W �i�k� �i��e\�:lf:�tf u����1�6r��g�ir:��n���s��h� 
bave the bec.efit of fil'l8istance from our enginelring dept. FUI"tller infurmatioll on applicatIOn. GRADED PHYSICAL ExERCISE. By Bertha 

Louise Colburn. New York: Edgar 
S. Werner Publishing and Supply 
Company. 16mo. Pp. 389. Price $1. 

This is an admirable book, dealing with a 
most important subject. The illustrations are 
excellent, and the whole scheme is a long 
step in advance of anything which has been 
done heretofore. 

THE SCENERY OF ENGLAND AND THE 
CAUSES TO WHICH IT IS DUE. By the 
Rt. Hon. Lord Avebury. New York: 
The Macmillan Company. 1902. 8vo. 
Pp. 532. Price $2.50. 

It is rare that we fi n d  a book dealing with 
a geological subject published in such admir­
able form. The book is excellent, and deals 
with a subject which will interest all who 
care for natural science. It is elaborately il­
lustrated by ,well-executed engravings and dia· 
grams. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention ,vill be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not alls,vel'ed in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers ,vishillg to pUl'chase any article not adver­
tised in our columns will be furnished with 
addresses of houses manufacturing or ca rrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expectefl 
without remuneration. 

' 

Scientific American Supplements referred to may be 
had at the oruce. Price 10 cents each. 

Books referred to promptly supplied on receint (·f 
price. 

Minerals sent for examination should be distinctly 
marked or labeled 

(8624) W. A. H. asks: We have fre­

quent,y heavy rainstorms with much lightning 
and 1 ery little thunder. We have again heavy 
rainstorms with vivid lightning and deafening 
crashes of thunder. Will you kindly explain 
the causes of these two phenomena'! A. We 
have no especial explanation to' advance why 
at any one time the thunder re-echoes loud 
and at another time it does not. The dilIerence 
is perhaps due to the density of the clouds. 
A dense cloud would reflect the sound to the 
earth and confine it more than a thin cloud. 
When the air is much disturbed and mixed 
with masses of varying density near 'each 
other, sounds travel with difficulty and soon 
die out. This is usually the case in a thun­
der-storm to such an extent that the thunder 
is rarely heard twenty miles away from its 
starting point. Such considerations may help 
to explain the dilIerence you mention. 

(8625) C. B. H. asks: L How does the 

oil on the stormy water produce a smoor.h 
surface? Is it surface tension of the oil, or 
does it prevent the wind taking hold of the 
crest? A. Barker in his textbook on physics 
says: "Besides the surface tension of Iiquid�, 
there is another property possessed by their 
surfaces, called surface viscosity, which is in­
dependen t of surface tension. Owing to the 
much greater viscosity of the superficial film 
of liquids over that of the interior, this film 
is very hard to break. Soap solution has high 
surface viscosity and low surface tension, and 
hence is easily blo'wn into bubbles. To a like 
increase of superficial viscosity and decrease of 
surface tension is due the stilling elIect of oil 
upon a rough sea." 2. I am making the little 
electro-plating dynamo described in "Experi­
mental Science," page 494. I would like to 

I know: What voltage it gives at what speed'! 
What is its internal resistance? How should 
it be wouml to give 9 or 10 volts? What would 
its internal resistance then be? To what ex­
tent can the voltage and current be controlled 
(with as little loss of power as possible) by using 
a rheostat as mentioned on page 497? A. We 
regret that we are unable to give you answers 
to the questions you ask regarding the little 
electro-plating dynamo on page 494 of "Ex­
perimental Science," '.rhe machine has been 
built and has successfully plated small articles. 
Further we do not know. 3. Is the result 
worth the time and trouble in making carbon 
rods and plates as described on page 705, 
"Experimental Science"? A. It is not worth 
while for the amateur to make earbons. They 
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This Carriage is Equipped With •••••• 

American Tubular Steel Wheels 
AMERICAN TUBULAR WHEEL CO., 

Dept. C. Pittsburg, Pa. 

The "Covert Motorette" 
A powerful, light dnd simple Auto­mobHe at a moder­ate price. Fully g uaranteed in every respect. 

Price $600 

B. V. Covert & Co., 
Lockport, N.  Y. 

THE MOST MODERN AUTO 
AUTOMOBILES. 
Pr.lCtical, Durable. Efficient. Easy to 
�l����'OJo�te��l 
lllde r m 0 t o  r ,  smooth gliding mo tiun. �models, $800-
�l50tI. (let further Information free. 

APPR VAL ��-c.��-�';:��ll;n'tlwtft a r/Pllosit 
,-"---_--c-_;:-:-,-::-;-:-�?�_;;,,=c::__ TRIAL' 

500 good 2nd· hand $3to$8. 

fo:P�u�g.�b�fa�o����l�t�\�J;� :h�;ii�iii� 
engravings and full descriptions. 

MEAD OYOLE.' 00. Dept. 59W, Chicago. 

BRAKE FRI CTION IN CENTER OF HUB. 

Coasts on 

Balls. 
Write for 

Circular 

Box X. 

� &.rRANKLIN 
Model Shop 

Simple. 

9 Pieces. 

Light. 

Guaranteed 

Satisfactory. 

THE BARWEST COASTER BRAKE CO., 83 Chambers St., New York. 

THE NEW MARSH MOTOR CYCLE 
Model 1902. Price $175. 

A Gasoline Motor made with crank-disk, shaft in one piece, extra strong bearings; exhaust val VP mechani�m entirely within base. 
r.erfect lubrication, secured against dust, carburetter of the ftoat-
�gror ttfy�l:�i{n;e �:��fa�g��ist�i�ngf�l�:t a�.rfeiI�8�1. of libi: 
best material, simple and perfect in every detail. Con�tructed by high skilled experts in every department and is Without a peer. Full descriptivf' circular on appJication. 
MOTOR CYCLE MANUFACTURING CO., Brockton, Mass., U.S.A. 

The Franklin Model Shop. Experimental work for inventors; any-
����l!�e ��;�A:��m���n��ti�;teu!�o� colleges. Exbibition models. Introduc­tion samples of patented articles. SPf'­Cial tools for makine metal novelties. Inventions perfected. Dr8 winJls and de­signs worked out, from inventors' ideas. Send for circular 9. 

PARSELL & WEED, 129-131 West 31st Eitreet, New York. 

PROPOSALS. 
sEt\���c��r�N;��t 'ir���e \�&��r� �!D k�i ville, N. y" untn one o'cJock P. M., June 27. 1002. and tben opened. for the metal work and erection of Fort Wadsworth Light House, New York Harbor. N. Y. In­formation furnished on application to WM. T. ROSSELL, Major, Corps of Engineers, U. S. A., Engineer, 3d Dist. 

MODELS!CHICAGO MODEL.WORKS 
11.9 E. MADISON ST CHICAGO ILL ESTABLISHED 1867 Wr{ Tr FO� C41Al('GU[ or MOOEL sUPP'UfS 

WANTED.-tr���f�::���n�g�eLltbr:������ H 0 R N- S FOR TALKING MACHINES 
Crane Bro •. , Mfrs. Westfield, Mass. J!ive part interest. Address A. A. S, Box 773. New York. 

� Magical Apparatus. �� Grand Book Catalogue. Over 700 engravings, 
200. Parlor Tricks Cataloflue, free. MARTINKA & CO., Mfrs., 4\1.3 Sixtb Ave., New York. 

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

PROVIDENCE, R. I. 

MODEL MACHINE & Experimental 
WORK. PATTERN SHOP. 

GEO. KIRKEGAARD, Mechanical and Electri. cal Engineer, formerJy with Tho8.- A. Edison, 514 Pearl Street, corner of Centre, New York City. 

NOVELTIES & PATENTED ARTICLES Manufactured by Contract. Punching [lies. Special Ma­cbinery. E. Konigslow & Bro .. 181 Seneca St. Cleveland,O. 

Experimental & ModS'1 Work 
Oir. &: advice free. W m. Garda.m & Son.45-51 R,\8e S t.,N. Y . 

���� )TYPE. WHEELS. MODELS &..EXPERIMENTAL WORK.SMALLMAtHI"ERl" 
_ N01JElTIE5 &. ETC. rtEW 1'0 6TENCIL WORKS 100 NASSAU S'! N.T. 

MODELS & EXPERIMENTAL WORK. Inventions developed. Special Machinery. 
E. V. BAI LLARO, Fox Bldg _ Franklin Square, New York. 

-GA S M O B I L E-
STANHOPE, SPECIAL, SURREY and TONNEAU BODIES. 

9, 12 and 25 H. P. SPEEDS, 25, 30 and 40 MILES. 
HIGHEST FINISH. BEST WORKMANSHIP. 

---IMMEDIATE DELIVERIES--­
AUTOMOBILE COMPANY OF AMERICA 

Marion. Jersey City. New Jersey 

one Best Thing on Wheels 
ALL ROADS ARE ALIKE TO 

one OLDSMOBILE 
R.UNS EVER. Y W HERE 

Nothing to Watch but the Road Ah_ead.· instead 0 f metal pinions. Our cata-j����. �Ie ��o ��k�t�l:�1 J:��t: can be bought very cheap, and cannot be made '
snccessfully without expensive machinery for 

THE NEWl'ROCESS RAWHIDE CO" • Syracuse, N. Y. presslnl'them before bakini. 
Our new red CAtalog illustrates and describes it in detail. 

THE PRICE IS RIGHT 

OLDS MOTOR WORKS, DETROIT, MICH. 
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