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ar Screw Cutting 
If the water becomes ten feet deeper, the gage 
if sensitive enough will indicate that fact. 

TJ:!�_� � �II Handiest Machine in the World is the 

����I/6/ .. LITTLE WONDER" Automatic L Ih Cross a es Feed 
FOR FINE, ACCURATE WORK 

Send for Catalogue E. 

(10191) G. R. M. asks: Please answer 

through your paper the following questions: 
On a direct-current system a 16-candle-power 
incandescent lamp consumes 'h ampere cur­
rent per hour at 110 volts = 55 watts. Does 
the same lamp operating on alternating cur· 
rent of same voltage consume an equa'l amount 
of current; that is, is lamp consumption of 

current equal in both cases? Why do wires 

carrying alternating current heat if both are 

not placed in same iron conduit or not con· 
centrically wound? A. A 55-watt 16-candle­
power lamp uses 55 watts on any .form of 
current on which it can be raised so as to 

give 16 candles. It uses a half ampere all the 

time, and 55 watt-hours per hour. Wires 
carrying any form of current are heated by 

the current, producing O.2402Rt calories, in
. 

which 0 is amperes, R is ohms and t is the 

I time in seconds. This cannot be a voided by 

any arrangement of the wires. It is the price 

in calories which must be paid to get a cur- r 
rent over a line. , 

AUTOMOBILE WATER MOTOR 
The or!ginal faucet water motor and 
only one ont of the toy cL'lSs. Fits 
any size or style of faucet. Our line 
of remarkable household attachments 
for this motor in addition to Its uni­
Vf'rsal ntility in grinding, sharpen­
ing, polishing, cleaning and light 
power purposes consists of 

SENECA FALLS MFG. CO. 
695 Water Street, 

Seneca Falls, N. Y., U. S. A. 

Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, O. 

X--�� 
ManufactoryEstablisbed 1761. 

Lead-Colored & I'llate Pencils. Rubber Bands, 

Eli';;TZ�:: If�'
r!::.r°L�I�Jl:t�!�rsit�:��r 

Send for descriptive Oircular s. 
44-60 East 23d Street. New York. N. Y. 

NEW BOOKS, ETC. Grand Pl'ize, lIighest Award, St. Louis, 1904. 

al�e the �tandarll 
for Accuracy, 

Design, Workmanship and Finish. 
Sendfor Free Catalogue No. 17B, of up-to-date tools 

for mechanics. 
The L. S. St arrett Co., Athol, Mass., U, S. A. 

THE NEW AGRICULTURE. By T. Byard 
Collins. New York: Munn & Co., 
1906. 12mo.; 374 pages; 106 illus­
trations ; cloth. Price, $2. 

This new and authoritative work deals with 
, the subject in a scientific way and from a new 

viewpoint. Dr. Collins has devoted his life­
time to the study of changing economic agri­
cultural conditions. "Back to the soil" was 

_. --�- ---�--- -.-- -�.-- -�-- -- -I never a more attractive proposition and never 

BRENNAN MOTOR co., Syracuse,
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SO worthy of being heeded as during these 

GENTLBMBN:-The 20 H. P. Motor I bought of you thre.e years 
I opening years of the twentieth century. Farm 

�rsle;� i�lla ���d;.
haIt life to-day offers more inducements than at 

�nsJ���p
e��Yt�o

f��l�rol 
any previous period in the world's history, and 

I did my th'''hin g I it is calling millions from the desk. The rea-with it, running a large . 
separator, witli blower I son for this is not at first ObVIOUS, and for 

!�;m��ac:;n�n 
a:ifh !.! I this reaso'n Dr. Collins has prepared the 

:��� fh�: e
t�e 

if
la��! I present work,

. 
which 

.
demonstrates conclusively 

steam engine. Crowds the debt WhICh agriculture owes to modern 
of people came to see . . 

k' t d the little thing run such i SCIenCe- and the palnsta lng governmen an 

�h
l:��,ka�hi::aii:.

d 1�! State officials. Much of the drudgery of the old 

took about three hours farm life has been done a way with by the use 

!�s
t�r:�i�ve:n?w�ud�d of improved methods, improved stock and va� 

nOl�t;po��ce�anting a rietie,s. All this tends to create wealth by 
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cost of production. Irrigation, the new fertil� 

BRENNAN STANDARD MOTOR ization, the new transportation, the new crea-
Mounted with Individual �������:i��.

also Furnish Sliding Gear tions, the new machinery, all come in for a 

Motor!!'- ('l'om 6 to 80 JJ01'!o1C Power. share of attention. The illustrations are of 

Th, A'D,"Y Y,hld, W,,"" I 
Will W .. ,h Vehlele. til . }'('rfcetly. QuickIY:lttach- .. , 

I .  , : I, ell to hose. '
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\'111 not scratc'h .. ., , .. .. " 
\Yet han dR. B00kll't FREE. 

ARI)JlEY H'LE WAo<lIER CO. " 
131P Jnain St. F.., Uorhe"tl'l', l\". Y. 
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THIS ____ _ 

GRINDER 
Has no pumps, no valves. No 

piping required to supply it with 
water. Always ready for use. Sim­
pJest in construction, most efficient 
in operation. PricewiU interest you. 

W. F. & JNO. llAI!XE8 CO., 
Established 1872. 

1999 Ruby St., Roekford, Ill. 

B. F. BARNES---­
ELEVEN-INCH SCREW 

CUTTINC LATHE 
For foot or power as 
wanted. Has power 
cross feed and com-

hfg�nd ���e. A �t����� 
tool. Ask us for print­
ed matter. Descriptive 
circulars upon request. 

@&=ll� B. lioe�t..�r.�fl. 
CO. 

European Branch, 149 Queen 
Victoria St., London, E. C. ----------------------

BARKER MOTOR 

has from the first shown itself to be 
of superior design. Mechanical 
ideas of proven worth, combined 
with the best materials and careful 
att e ntion t o  details make it 

THE LEADER OF ITS CLAbS. 

. L. BARKER, NORWALK, CONN. 
Ele ctrical E ng ineering 

and Experimental Work of Every Description 
We bave every facility for producing first-class work 
promptly. Our factory is equipped with modern ma­
ch inery througb out. 

C. F. SPLITDORF 
Engineering Dept. 17-27 Vandewater St., N. Y. City 
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special value, and are unique. All who are in 
any way interested in agriculture should ob­
tain a copy of this most timely addition to 
the literature of agriculture. 

AN ELEMENTARY TEXTBOOK OF THEORETI­

CAL MECHANICS. By George A. Mer­
rill, B.S. New York: American 
Book Company, 1906. 12mo.; pp. 267. 
Price, $1.50. 

Prof. Merrill's well-illustrated and concise 
volume is intended for the upper classes in 
secondary schools and for the two lower I classes in college. American publications upon , 

this subject have been decidedly limited in [' 
number, and this book will probe bly be found 
to provide a long-felt want in many educational I 
departments in this country. Each of the 
topics treated in the text is followed by a 
few examples, not many; for these examples, 

as in the case of the laboratory exercises, can 

easily be supplied by any intelligent teacher. 

Beyond giving due, attention to the funda­

mental principles of teaching, no one method 

of presentation has been used to the exclusion 

of others. 

BRAZING AND SOLDERING. No. 5 of a Series 
of Practical Papers. By James F. 
Hobart. New York: The Derry­
Collard Company, 1906. Pp. 33. 
Price, 25 cents. 

WIRING A HOUSE . No. 6 of a Series of 
'Practical Papers. By Herbert Pratt. 
New York: The Derry-Collard Com­
pany. Pp. 21. Price, 25 cents. 

A SUPPLEMENT TO THE BOOKS "THE 
MILKY WAY" AND "THE INFINITY OF 

THE STARRY UNIVERSE.'" By John 
Lowry Adams. Sydney: Turner & 
Henderson, 1906. Pp. 17 . 

ILLINOIS STATE GEOLOGICAL SURIVEY. Bul­
letin No. 1. The Geological Map of 
Illinois. By Stuart Weller. Urbana: 
University of Illinois, 1906. 8vo.; 
pp. 26. 

How TO Do MORE BUSINESS. By the 
Author of "What a Business Man 
Ought to Know." London: Guilbert 
Pitman, 1906. 24mo.; pp. 184. 
Price, 40 cents . 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
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MultiPle Disc Clutch. Three-point Sus­
pension of Motor and TransmISsion (Unit). 

Metal Bodies. N Noise. No Vibration. 
EquippedwithAjaz 'Tires guaranteed for 

51000 miles riding. 

:ro H. P. Touring Car 10 H. P. Tour.bout 
$],450 $780 

A!lk a Maxwell owner. 

Send for Catalo g and Book of Testimony, 
Dept. 11. 

MAXWELL - BRISCOE MOTOR CO. 
HUDSON TERRACE, TARRYTOWN, N. Y. 

MAIN OFFICE AND FACTORY. 

PAWTUCKET, R. I. TARRYTOWN, N. Y. CHIC AGO, ILL. 
Member American Motor Car :Manufacturers' Association, N. Y. 

wooaenTanks 
Any Size or Shape 

Steel Towers 
Any Height 

The Baltimore Cooperage Co. 
MANUFACTURERS 

BALTlrlORE CITY, MD. 
CATALOGUE GRATIS 

It's fasy to Keep (001 J 
The Simplest, smallest. safest. neat­
est and most successful Motor Fan 
made is the Rawlings Patent 
High-Speed Water llIotor 
Fan. Can be instalJed in a few 
minutes. 110 operating expenses. 
Made of high-grade brass. Price 

}t;;.��·. lio.OVti:h cmnplete coup_ 

E. GINTZEL 
160 Nassau St., New¥orkCity 

S80 TO $175 PER MONTH 
For Firemen and Brakemen, experience 

unnecessary. Tnstructions by mail at 
your bome. High wages guaranteed; 

rapid promotion .. We assist you in 
securmg a posltlC)n soon as compe� 
tent. Send to-day. Full particulars 
at once. Inclose stamp. 

DURYEA POWER CO., 

Railway Training School. Inc. 
Blk, Minneapolis,Minn 

If you are thinking of 
getting an auto next 

Spring, write us a t 
once for our ., Maker 
to User profit-sharing 

plan," and save money 

Aeyrud Street, Reading, Pa. -----------------------
I 9 0 (, 
THOMAS 
AUTO=BI 

Model No. 44, Price $145 
Three Horse Power. Simplest motorcycle on the 

market. tft'Et'/r '1i'o�ilA'1rYu�e6:'
B

pa���g free. 

1450 Niagara Street Bnffalo, N. Y. 

KEROSENE OIL ENGINES 
Marine Stationary 
Portable. 

NO DANGER, Maximum Power, 
�����ica'i:eigh�o 

S�����i�:liag�l£ 
ignition by Compressiotl. Fully 
Guaranteed. Write for Catalogue P. 
M.  m:TNo charge for packing. 
International Oil Engine Co. 
38 Murray St., N. Y., U. S. A. 

Marine 
Engines 

Skillfully desilmed and welJ 
bUIlt. Sing'le lever control, com� 
bining automatic carburet tor 
witb spark advance. Develops 
wide speed range and reliability 
under most trying conditions 
Sizes:lto60h. p. SeLdfor catalog. 

CHAS. J. J AGER CO. 
281 Franklin, cor. Batterymarch St .. 

Boston, Mass. 
------� �----------� �------

We have just issued a new 
112-page catalogue of re­
cently published Scientific 
and Mechanical Bo o k S , 
which we will mail free to 
any address on application. 

AND EACH BBARINO THAT DATE A Home=rIade lOO=Mile 

MUNN & COMPANY 
Publi�hers of SCIENTIFIC AMERICAN 

361 Broadway, New York 

[See note at end of list about copies of these patents.] Wireless Telegraph Set 
Adding and multiplication machine, S. de Read SCIENTIFIC AMERICAN 8UPPJ,E31.ENT1605fora 

Gomila . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . • •  833,960 tborough, clear description, by A. Frederick Collins, of 
Adding machine cabinet, A. Hendricks • •• • • •  83;�,927 the construction of a IOO-mile wireless telegraph outfit. 
Alloy, G. F. A llen . . . . . . . . . . . . . . . . . . • • • • . .  834,09'9 Numerous. adequate diagrams accompany the text. 
Amusement apparatus, L. B. May ........ 834016 Price 10 cents by mail. Order fr0m your newsdealer, 01' 
Amusement apparatus, public, B. De Mantz. 833:921 from 
Amusement device, O. Henrichsen ......... 834,055 I MUNN & CO., 361 Broadway, New York 

lIydro.]tL'lssage a pertec.t mechani· 
cal vibJ'ator for facial massage, the 
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use in your own bath-room. 
Home Bottle Washer. Perfect 

for cleaning- bottles, tumblers, lamp 
chimneys, etc. 

ltlagic Egg Benter, a self-opera­
ting- egg beater of remarkable merit. 
Automatic Brake, perfectly govern­

ing the operation of a sewing machine by our moLOI'. Little Wonder 
Cooli ng Fan, for ventilation or -rapid drying. Also small dynamos and 20 other useful accessories. Write to-day for free booklet. Beware of 
cheap imitntions. 
Warner Motor Co .. Inc., Dept.15, Flat Iron Bldg .. N. Y. 

For lJsein Offices, Banks, Schools, etc. 

There's Nothing" Just as Good' 
Seethat your papers are fastened 

together securely by using Wash 
burne's Patent Adjustable 

" 0 K" PAPER 
• • FASTENERS 

The " 0. K." has the advantage 
of a tiny but mighty, indestructi .. 

ble piercing point, which goes through every sheet, co-acting 
;;��h �:i;�ll wo

ot::i�;fn�.
eeVrta�O�!��. 

an�o�l�ct.ith s�r���: 
Ensily put 011 or tnken off with the thumb and Knger. Can b e  
us ed  repentedly, and they nlways work. Made o f  brass. 
Three sizes. Put up in brass boxes of tOO Fasteners each. 
At at! enterprising- Stationers. Send tOc. for sample box of IiO, 
assorted sizes. Booklet free. 

Libernl discount to the trade. 
JAMES V. W ASlIBURNE, Mf·r. 

SYl'aeu,",c, N. ¥. 

For IIome, Store and Street 

We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven l:;ours ONE CE1\T. No 
Wicks, No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
Exdusive territory to good agents. @"Write for 
catalogue and.prices. 
ChiGligo Solar LightC@.Dept.G,Chicago 
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f!l\f' p()l(( l rekults to] ,e trs utt( r 
o1hEtlootin,!s'UtWOlJlOllt. ()urbr.e 
S UlI]lll "ho\\ S lb ",dllt' 'Vlit" for It. 
H Hml< � ('HI< JIH'AL & InF(�. CO. 

IH Hatten Place, !\ew York 

Automatic Water Supply 
Most economical. reliable and 
If you bave running water the 
engines win el evate 3') feet for 
eacb foot-fall obtainable from 
spring, brook, or river. de· 
livered to any dIstance. 
Write for catalogue. 
Niagara Hydraulic Engine Co. 

140 Nas�8u St., Nw ¥. 

For Either __ � ___ _ 

Hand or Power 
This machine is the reg'ular hand machme SllP­
plied with a power base, pinion, countershaft, 
etc., and can be worked as an ordinary power 

machine or taken from its base for me as a 
hand machine. Leng'th of pipe handled 
easily in small room. Illustrated catalogue 
-price list free on application. 

T HE CURTIS It CURTIS CO., 
6 Garden St., BRIDGEPORT, CONN. 

TheA. Rosenberg F aucet Motor runs in the -proper 
direction for g'rinding and polishing. Is 5 inches in diameter, 
with a 41-2 ineh wheel. P(llisher on one side and the grinder 
on thl:l other. Anv kind of chuck can be screwed on the spin-

d,e. ends-for 11�l1lse
�
hold use, for dentists, for jewe lers, etc. 

I Pnce ot motor lS $;).()I). Rig'ht and left-hrmdc'hucks, each 
25 cents. No wretlch or other tool required to take the 
wheels or chucks oft'. Interchang'eable bearings only 25 
cents each. A motor that IS A !t[0'1'0& scie ntifically 
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THE A. ItOSENBEItG ltIO'l'OIt & ltI}'G. to. 
A. RoSENBERG Established since 1894 Baltimore, !tId., U. S. A. 

ELECTRONS AND THE ELECTRONIC 
Theory are discussed by SIR OLIVER LODGE in Scn;N­
TIFIC AMlllRICAN SUPPLEMENTS 1428. 1429. 1430, 
1431, 1432. 1433, 1434. Price 10 cents eacb, by 
mail. MUnn & Company. 361 Broadway, New York City. 
and all newsdealers. 

at everything without . 
anything. No fatigue 

n packing and unpacking. Light, 

stron g , roomy d rawers . Holds as 
much and costs no more than a 
good box: trunk. Hand -riveted ; 
stronge st t runk made. In small 
room serves as chiffonier. C.O.D, 
with privilege of examination. 

20. stamp for Ca.talog. 
F.A.STALlJUN. 61 W. Spring St., Columbus,o. 

Giving Moving Picture ShowS, 
Free Catalog. 

E�ge:u.e C1.i:u.et 
Dearborn & Randolph Sis .. ChieagCI. 

SNAPS 
The Snap for the repair and assembler. 

Exit Tire Associat ion. Another snap. 
Will remove to our new est ablishment. 
Again a snap. Write for snaps. 

Neustadt Automobile and Suppiy Co. 
826·830 S, 18th St., St. Louis, rio. 

WELL 
DRIL�ING 
Machmes 

Over 70 sizes an d styles, for drilling either deep <' r 
Shallow wells in any kind of soH or rock� Mounted 
On wheels or on s111s. With engines or norse powers. 
Strong, simple and durable. Any mechaniC can 
operate them easlly. Send for catalog. 

WILLIAIUS BltOS., Ithaca, N. Y. 
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