
ORUINARY RATES. 

In.lde Pn.sre. each in.erdan - - �d cenla a line 

lIacl .. Jlnsre. eacil iUJlerlion - • •  - li1.00 nline 

--'T For some classes of Advertisements. Special and Hi<)/IeI' rates are required. 
l'he above are ch&rR'es per MB..Le line-abont eight 

worlis per line. '.fhis notice sllows Lhe width of the nue. 
and \8 seL in 8.lZ8te typ�. li!niO:ravinll8 may head adver­
tisements at t,he same l'8.te per a,r&te line. by measure-
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momfnll w appear in the roilowiWl week's ISBU&. 

Foot Power '* Screw cutting 

L th Automatic a es Cross Feed 
9 and 12 incb Swing. 

I ,ientii., �meti,au. 
How to Build a Home...-....--·� 

Those Intending to build will find the very best practical mg­
gestlons and examples of Modem .A%chltecture In tbe bandsomest 
Architectural Magazine ever publisbed 

"The Scientific American 
Building Edition." 

Each number Is illustrated wltb a Colored plate and numerous 
bandGome en�ravlngs made direct from photo(l1'aphs 0/ buildilCOJ8. 
together with interior views, floor plans, description, cost, location, 
owners' and architects' names and addresses. The Illustrations 
Include seashore, soutbem, colonial and city reSidences, cburches, 
schools, public buildings, stabl"s. carriage bouses, etc. 

All wbo contemplate bulldlnll', or Improvinjl homes or stmctures 
of any kind, bave In tbls bandsome work an almost endless series 01 

tbe latest and beat examples from which to make selections, tbus saving time and money. 
PUBLISHED MONTHLY. SUBSCRIPTIONS $2.50 " Y EAR. S,NGLE COPIES 25 C ENTS. 

ARCHITECTURE, 
Mee� 8Ieam E"iPneering, Meehan­ical.Dra.,"- E1eetricIty, R. R. and Bridge Enginee�. Plumbing. Heating, Minin�. 
:t!fl��

b
!�:,'t� r:':.'tu� �.:'rirc�&d�. 

Correspondence S chool of Ind08trlal 
8clencea, SL'RANTON. PA, 

BUY 
TELEPHONES 
'rhnt :l1'r anod-1I0f ., ch"RP ,·hinall." Tbe differ­
ence In cost is IIt.L1e. We guarant�e our apparatus and 
�:�!:n�! .!'�tg,�t�ma:n"l!'��e

l
�f:,�r.r��';M��ta. 

WESTERN TFlLEPHONFJ CONSTRUCTION CO� 
UO Monadnock Block, CHICAGO. 

Laraest Manufacturers of Telep1wnes in tM UntW statu 

New Designs. Novel Features. &rid/or Catalogue B. 
SENECA FALLS MFG. COMPANY. 
695 Water St., Seneca Falls, N. Y. 
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��33ress MUNN & 00., Publishers, 361 Broadway, New Yorlt I HELLO, CENTRAL! 

Long Distance Granular Carbon Telephones! 
�'he .. best" Is tbe cbeapest in the long run, 
and ours are tbe best. A trial will convince 
you. Money back If It don't. Excbanges Invlt· 
ed to take a pair on trial. Ten styles to cboose 
from. Dro� a postal In tbe slot and get 1II •• s-

PRATT'S CONE BELT 
Simple In construction, eBBlly "r'1�==�p;; ... applied. Saves TIME to manufac- . 

turers,·TROUBLE to operator, and 
WEAR to belts. In ordering give 
wldtb of belt. 
�'orJlelts �O

t
�� Inc,\leswll!-, 'i� 

r..rSen4for eataWglu of machinists· tools 
CHANDLER & FARQUHAR, 

3S Fe deral St •• BO!'1TO�. MASS. 

THE CURTIS 
Steam a: Grease SEPARATOR IT ";ILL separate water from steam, and 

so deflect tbe water tbat It cannot ",et back 

,1-n
��t'i.un;::,�;rate greBBe and sediment 

from exbaust steam. The greBBe may be 
drawn otJ' at Intervals, and tbe sediment 
removed. or Send for Circular S. E. 

D'ESTE &; SE.:LEY CO. 29-33 Haverhill Street. Bostoo. 

J f YO" want the best Lathe and Drill 
_t=-GBUGKS BUY WlIiS'I'CO'l"l"S. 

S tro na.s t 
r:tP

ca�'ff; 
and Dwrabl/.. 
(til, CMap and Accurate. 

IT. S. A. 

.. --.-...:-..... , .. " •. A'N'iil:xPo8n;iiorii<:Gir9!f'" 

THE OBER LATHES 

a 
For Tnmlng Axe, Adze, Plck, 
Sledge, Hatchet, Hammer, Au­
ger,lo'lIe, Knife and Cblsel Han­

. 

. 

dies, Wblffiet

. 

rees, Yokes, SpOkes. 
Porcb Spindles, Stair Balusters, 
Table and Chair Legs and other 
Irregular work. 

:0.-= -PatmUd. or Sen4for ()(rcular A. 
The Ober Lathe Co., Chal'rln Falla. 0., U.S.A. 

THE BILLINla WIRE CUTTER 
� Adjustable Gange. 
Jii:: R��":f¥"� s�3. :: Six Cutting Edges. 

. 'W - �::�!�!�� 
or Sen4!or circular .. W. 0." 

THE BILLlNQS & SPENCER CO., 
Drawer 3. HAR'I'FORU, CONN. 

Model Locomotives. 
Complete castings for Steam Working Model of the , I 9 9 9 ' , Four cents. In stamps, for Catalogue. 

GEOltHE H. ULNEY. 165 Herkimer Street, BROOKLYN. N, Y. 

VANDUZEN S��TM PUMP THE BEST II THE WORLD. 
Any Kind of Liquid. 

Order, never mo,. nor 
Guaranteed. 

ELASTIC ROTARY-BLOW 
RIVETING MACHINE 
For, Ivetlng togetber various articles of bard· 

ware. bicycle chains. 8Ilrlcnltural lmplements, 
mecbantcs' tools, sewing machine attach. 
ments, and almos t every cl..... of work where 
rlvetlnl[ Is required. 

or Write for Descriptions and Prices. 
JOHN AD'., &; SON, 

New DaveD, CODD. 

A NEW PIPE WRENCH 
Grips Quickly and Firmly, GALV ANIZED 

as well 88 otber Pipe, and wiU Not Crush 
it. Won·t lock un pipe. Does not 

mar nut or bighly ;lOlisbed 
flttlnl!. Otber 

features. 

Sen4for Little Book, Free. • • 
SAMUEL HALL'S SON, 229 West 10th St .• New York. 
ICE·HOl1Sg A:"V COLD ROOM.-BY 
R. G. H"tfleld. With directions lor construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN Sup­
PLEMENT, No. ;Ill. Price 10 cents. To be had a� thl8 
office and from all newsdealers 

ALCO VAPOR LAUNCH 
Engine and Helm Controlled from Bow 
Latest Improved and only 12 to 1 Motor 
now ready for tbe market. 18 t.o <10 ft. 
Launcbes. 2. 3. 5 a� d 7 borse p.,....".. 

.-' h .. , , - -- ------
No li cansed Engineer or Pilot req ulred. Speed and Safety 

auaranteed. No Dan<./eTOUS Naphtha or Gasoline used. 
lllRl'ine Vapor Enlitine (:0., .JcloSeY Cit)". N. J. 

SJ[EL STAMPS &DIES FOREVERYPURPOSE 

p.r-1p����I�� C.H.HANSON, 
Sf A 5PE.CIALTY 42&44CLARK ST. 

S£NDFOR CA TALOGU£ CHICAGO. 

oCC 

MESSRS. MUNN & Co, Solicitors 
of Patents, ba va bad nearly lIfty 
years' continuous experience. Any 
one may quicklY BBcertaln, free. 
w
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�mmunica.tiOns strictly confiden. 
f:�ito �btfnd�= ��f"�

s and 

PATENTS 
taken througb Munn & Co. receive 
special notice In tbe Seimtiftc Amtr. 

!:l:an8�
l
rll����, h'�� =:l 

circulation of any scientifiC wort. f8 a year. Specimen copies free. 
Addr988 MUNN '" CO., 

New York, 361 BroadwlU'. 

z.� .: , , CHEAP, STRONG , 
WA TERPROOF, 
��t��:���r�::�:: , T �· . .  - _ � � OUtl<uts TiIn or Iroo. 
A durable sublltltute 

for plaster on walls. Waterproof sbeatbln.or of samo ma­
=�
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,
nd cheapest In tbe market. IT Write for 

THE FAY MANILJ,A ROOFING CO., 
517-519 Point Street, Camd�n, N. J. 

FREE from cams 
gearH1Tockarms and 
comp icatlons. 

Greatest simplir:i .. 
ty, efficiency, and 
durability. Get cat­alogue l>I/ .endiWJ 2 
2-cent stamp •• 
P. F. OLDS & SON, 
The GasOline Engine Builders. Box 08, LANSING. MICH. 

Something New·ln Photography ..£ RtI)olution. 
Send us a cabinet picture with 
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.g�.,,�'�n1�,,-��t�:::�j.:�!P�f. 
re Photos, 
perfect sat­
picture you 

pic-

TO MANUFAOTURERS, ::k::..n��lfiI��M� 
Ie". Carl'iRII'''. and of small 011 Elllrlne" from �to 
, h. p.; also for an ynew tlmall mAr-hiner,._ -We 
make a SPecl�!ty f,,� log�� rl.�f.r �ve��; 12 Rue Salnt-Georlres. Paris. France. 

Gi BRASS BAND 
Instruments, Drums, Uniforms, Equipoo 

'J ments for Bands and Drum Corps. Low .. 
�, est prices ever quoted. Fine Catalo • � W.r 

Illustrations,mailed free: it gives �.lDd 
Music & Instructions for Amateur Bands. 

LYON & HEALY, 33.35 Adams 8t .. (;h.eago. 

•. DO YOUR OWN Save moneyl Make 
• ..,." "  money printing for 

PRINTING otbers I Typ.,.settlng 
easr. Printed mles. 

ell PRESS fbr WrIte for catalo",ue. 
ca�8. ctrcul�rs. &c �l��s:g'f:�'i7-.

card8. " Pre.s for prIDtlng KELSJIlY & CO. a small paper, f40. Meriden, Conn. 

ONLY PRACTICAL MAGAZINE CAMERA. 
SUNART'S 

"VENI, VIOl, VICI," 
SUNART MAGAZINE, 

SUNART FOLDINGS. 

ASK YOUR DEALER FOR 

W. L. DOUCLAS 
S3. SHOE BEVO�tt.D�HE 

Jf you pay8.to 86 for shoes. ex- S 3 
amine the W. L. Douglas Shoe, and 
see what a good shoe you can buy for • 
OVER 100 STYLES AND WIDTHS, 

mannfacturer In 

CONGRESS. BUTTON, 
and LACE, made In aU 
kinds of the best selected 
leather by skilled work· 
men. We 
make and 
sell more 

$3 Shoes 
than any 

o t h e r  
the world. 

None genuine unless name and 
price is stamped on the bottom. 

Ask your dealer for our 85, e., 8a.50, 82.50, 82.25 Shoes; e:a.50, e2 and 81.'75 for boys. 

TAKE NO SUBSTITUTE. If your dealer 
cannot supply you, send to fac­
to'ry, enclosmg price and 36 cents 
to pay carriage. State kind, style of toe (cap or plain), size and 
width. Our Custom Dept. will fill 
your order. Send for new Illus­
trated Catalogue to Box K. 
W. L. DOUCLAS, Brockton, Mas .. 

GINES, =�dAT.J.'l=rNRE� 
The U Wolverine "Is the only re.­
versible Marine Gas EnJ(tne on 
tbe market. It Is tbe lightest en­
Jeine for its . Requires no 
� ... ju�ejy'.�af����

e
�fact.�
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LVERIIIIE MOTOR WORKS, 
12 Huron Strecl, CRAND RAPIDS, MICH. 

The Bartley Direct ��
s
�n

c��'le!a�m
M!!� ELECTRICITY PAPERS 
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, 

131 Liberty St., New York. 

MEN;WOMEN Ta�ht to make Crayon Poril'at .. in � hours at theii' homes by a new copyrighted method. Those learn. ing m..: methOd Will be turn1shed work bl.me, by which t,!:."l t"RN S8 TO S 16 A WEEI\. p::t��.J� H. £. "liJlUPP, 6erDIaD Artlal., T;yroDe. P .. 

SINTZ GAS ENGINE 00 
GRAND RAPIDS, MICH., 

U. S. A. 
Manufacturers of the S i I. t z :-0.1 n· 
liulln ,'Y n lid IUnrhu' f.nJl and f.nlilt',linf· �:nttin .. fil,. Es�eCiany 
t�mr:g.

for
R:':

t
�i�:

d 
m.J,"u'1.r� 

tured or natural gas-Boats and 
launches. Prices within the reach 
of aU. 

g.:ft�t{r. g:�� 
LIDGERWOOD CABLEWAYS 

HOIST AND CONVEY LOADS UP TO 
20 TONS. SPANs UP TO 2,000 FEET 
180 LIDGERWOOD CABLEWAYS SOLD AND ERECTED. 

20 gt1'�� �.!l�'D"!..'I.:'::� ?�!\� 
LIDGERWOOD MANUFACTURING CO, 

96 Liberty St., New York 

For Eltctrica/ and Ex­
perimental Work. 

For Gunsmiths d: 7'001 
Makers. For Genera' 

�E:::i::iilllliii,lIlachine Shop Tl'orl� 
II' Hlgb Grade Tools; 

rlor In couatmctlon�
I
¥::t.::t ��� gn, ;�; 

P.:ibes made, and quality cOUSlderer.' the 
cheapest. Send fo,' catalogue and prices. 

W. F.& JOHN BARNES CO� 1999 Ruby St., Rockford. III. 

�SHOEMAKER'S POULTRY BOOK 
96 pages, printed In 6 colors. Blrdseyevlew 
ot largest Poultry Farm. Tells all about 
Chickens, Prices or aame, their Diseases, . remedies, poultr,}' bulldlngs,etc. ; finely illus-

trated. Prioo •• I,16 .. Co Co SHOE.MEK,l'_,..!, W .. U.II.Ao 

"My Well and what came out of it." 
A story bytbe noveUst Frank R. Stockton. 

"Your Well and what will come out of it." 
By tbe 

Poh1e Air Lift Pump 
Bolletina to tell you will be aent on application. 

The Ingersoll-Sergeant Drill 00. 
Havemeyer Building. 26 Cortlandt Street, New York. 

THE MISS1'l8 
LlSK'S IMPROVEIl 

.-£ 
PATENT CAKE TINS 

and substantial Po�able No. I. How to Make a Dynamo. I Price 1 Oc. each 
SawMlllnowon tbe No.2. IIowtoMake aTelepbone. I B bl P b C BI-cycle PU· mps � market. Can be set No.3. How to M"ke an Electro Motor. U er u • 0, _ 

��t:n.iln1�8 of �g: t Mg; 19 M:�:: �Y�"::u�t
t
tglctric 'M:�bl�:�s, 16 Dillerent Slyle •. 

lumber. Entirely �11i1." iD--I1 HA 1'i 0 I'UIUI''' self-contained. � FOOT PUMPS 

��n�:i.ta pg�:�. J�W�k I��h��\ ... WfiUlor mUBtnWd Catalogue. "CYCLONES" ARE BEST. WM. BARTLEY" SONS, Mfr •. , Bartley Station. N. J. 
______________________ � ______________ ___.._---- InRlst upon bavlng tbem. AI80 PUMP CONNECTIONS 

• of all kinds. Perfect fit guaranteed. Liberal discount 
Faml'ly Ice Mach,'ne Ice, etc.,ln a few mlnutes,alOand up. Filters; '1.25 and up. Cooke'!..'l. Selt""tenrs to dealers. The Davlll &; "'teven" �liiko. . to prepare one'8aelfaoda water, t40.60 and up. L. DBIUllGNY,126 .. . 25th St� N. Y.' SENECA N. Y. 
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