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Dimnond on Credit under the LOFTIS We are the Lar .. "�t House in the D�. 
SYSTEM m e a n s  .,..... mond bu81-

that any person of honest intentions, no matter ness. We are also one of the oldest-Est. 1858. 
how far away they may live, may open a con .. We refer to any bank in America-ask your 
Ildential Charge Account for a Diamond, local bank how we stand in the business world. 
Watch or other valuablearticle of jewelry, and They will refer to their Commercial Agency 
pay the same in a series of easy monthly pay- books and tell you that we stand very high, 
ments. and that our representations- may be accepted 

without question . 
How (0 Do IL Write to-day for our beauti-

. fully il�ustrated Catalogue, Our Guarantee Certificate given �th 
and from It select any article that you would every Dla­
like to wear or own: Dr, perhaps use as a gift mond, is the,broadest a,oo strongest ever issued 
to a loved one. We will send your selection by a responsible concern. Further, we give 
on approval to your home, place of business or the broad guarantee of complete satisfaction to 
express office as you prefer. Examine it as every purchaser. Our exchange system is the 
leisurely and as carefully as you wish; then, if most liberal ever devised, for it permits you to 
it is all that you anticipated, and the best value return any. Diamond bought of us, and get the 
you ever saw for the money asked-pay one-fifth full amount paid in eXchange for other goods 
of the price and keep it. The balance you may or a larger Diamond. 
send us in eight equal monthly payments. 

On lhe Olher Hand if you .decide not to 
, buy, sun ply return 

Your Chrts.--· Pl .... � will not be com-

NEW BOOKS, ETC. 
THE CARE OF A HOUSE. A Volume of 

Suggestions. By P. M. Clark. New 
York: The Macmillan Company. 
1903. 16mo. Pp. 283. Price $1.50. 

Considering the importance to happy family 
life of a comfortable dwelling, and the dis· 
tress, anxiety, and expense often caused by 
defects which, if understood in season, might 
have been easily remedied, the writer has 
thought that a simple explanation of the struc­
ture of a modem house and of the appliances 
which are attached to it, with descriptions of 
the disorders to which they are subject, and 
of the methods of preventing and curing such 
disorders, might be found widely useful. The 
book is an admirable one, and should be in 
the possession of every householder. 

THE ENCYCLOPEDIA AMERICANA. A Gen-
eral Dictionary of the Arts and Sci­
ences, Literature, History, Biogra­
phy, etc., of the world, in sixteen vol­
umes. Editor-in-Chief, Frederick 
Converse Beach. New York and Chi­
cago: The Americana Company. 
Vols. III. and IV. 

We are very much mistaken if, as the suc· 
cessive volumes of this new encyclopedia ap­
pear, the subscribers do not fall more and 
more in love with the work. The third and 
fourth volumes have all the characteristics of 
thoroughness, literary excellence in the ar· 
ticles, beauty of print, artistic merit and ap· 
propriateness in the illustrations, . and special 
adaptedness to the purposes of American stu· 
dents and writers so favorably noted in the 
first and second. Original research is evident 
on almost every page. The editors have found 
small use for the mere copyist among their 
contributors. The work breathes of the spirit 
of to-day, even in its descriptions of things 
ancient. When it explores the dark corners 
of the past it is by the aid of the arc light 
and radium. In no encyclopedia yet produced 
on this side of the Atlantic, if anywhere, has 
there been evident so much independence of 
mere bookmakers' traditions, such a determina­
tion to present the actualities in the world's 
accumulation of knowledge and the conditions 
of to-day. The illustrations include splendid full· 
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The Fay &. Bowen Marine Motor 
is·a revelation to those wno have used others. Reliable, safe, durable and easy to o�rate. Remarkablp speed control. 
Best of all, it starts when you s tar t it. No handle or c ran}" is 
rn��·n t ��rdP;:m�� ii�n��i�!.ab;�l�te�all:iili: ::l� �e;fu'�; and satisfactory igni ter. _,JotOr!! complete f rom 1 � to 25 h .  p. ready for i ns tallation. We also buil d handsome launches with motors i nstalled and 
rpady to r un. SEND FOR CATALOGUE. 

FAY & BOWEN. 85 MIJI St., Auburn, N. Y. 

the article to us at our expense. Whether you 
buy or not, we pay all express andother charges 
-you pay nothing, neither do you assume any 
risk or obligation whatever. We sti bmit our 
goods on their merits, with absolute confidence 
that their quality, low price and our easy terms 
01 payment will command your favor. We ask 
but one opportunity for adding your name to 
the largest list of pleased customers with which 
a Diamond house was ever honored. 

........ � plete until you 
havelooked through our Catalogue, and con­
sidered what you can do in gift-making in con­
junction with the LOFTIS SYSTEM. The 
$5.00 which you might pay for something cheap 
and trashy, will make the first payment on, and 
p_ut you in immediate possession of a splendid 
Diamond or Watch. You can thus make gifts 
that are commensurate with, and appropriate 
to the circumstances, without any considerable 
initial outlay. There can be no more favorable 
time than the present for buying a Diamond. 
Prices are advancing steadily and a profit of 15 
or 20 per cent within a year seems assured. 
Dealers generally agree in this prediction. 

page portraits of Gov. Bliss, of Michigan; -;:::::::::::::::::::;;:;;;:;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 
Charlotte Bronte, William Cullen Bryant,. I 
Robert Burns, Andrew Carnegie, Thomas; 
Carlyle, and others. The various articles on 
mechanical industries and natural science are 
accompanied by excellent photographic and 
other views. Biographical notices of artists 
are accompanied by fine reproductions of some .. th ,"-_I. Bu f D· d we have a proposition to make which is thoroughly 

a 0 e \1<011 yer 0 IlImOn 'characteristic of our house. It is nothing less than a 
written agreement to return all that they pay for a Diamond-less ten per cent, at any time 
within one year. Thus, one might wear a fifty dollar Diamond for a whole year, then send it 
back and get $45.00, making the cost ot wearing the Diamond less than ton cents per week. 

Write to-day 
(or Catalogue 

LOFTIS BROS. ®. CO. 
Diamonds-Watches-Jewelry 

D ... t. M-I80. 9� to 98 Stat. St. Chicago, III. 

"The Stretched 
Forefinger of all Time" is 

on the dial of an 

Elgin Watch 
-the world's standard for pocket time-
pleces. Perfect in construction; positive 
in performance. Sold by every jeweler in 
the land; fully guaranteed. Booklet free. 

ELGIN NATIONAL WATCH CO. 
ELGIN, ILLINOIS. 

.----.-Tr;��� Teach the 

Trade Marks, 
Designs, 

Copyrights, Etc. 

q1it��n:S:�g:r: gu�k����d �::c�g�\o:e�:� invention Is probably .p8:tentable. Communicn. 
����B fr��?t]l)r�oe������� f�:�::����:t!�et�B Pate'lts taKen throulZh MUNN & Co. receive 
Special Notice. wltnoQt charl'e, in tbe 
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boys � girls 
banking 

"Look out for the 
pennJe8; the dollars 
care for themselves." 

Will will send YOU a strong, beautiful. 
�e�eS�;l':::�dB:�lr.\':t like those we se l1 to the leading trust companies and tiaving8 funds, and with 
�::(:N� ���k�Upf::een�Brrir�;��':;�l��:-�,s1f.�::� ers and hold the key totheirBironJl box! Teach them �e�g�as�gr��t 

t�:ef:�����\��8i�f t�:��ob:.n��� 
1904: new model Bank prepaid to anv addre8s upon receipt of $1.00 by maiL Special design plate for owner's name when requested. Write for booklet. 
Janney-tiiLtetnmetz Bank Co., Drexel BIng., Phi l�delphia. 

E.OW TO MAKE AN ELEC'fRICAL 

of their masterpieces. The double-page maps 
of countries and cities are numerous and mod· 
ern.-Pioneer Press, St. Paul. 

ELEMENTS 
By S·, 
The 
8vo. 

OF ELECTROMAGNETIC THEORY. 
J. Barnett, Ph.D. New York: 
Macmillan Company. 1903. 

Pp. 480. Price $3. 
The author says in his preface that he has 

tried to present in systematic and definite form 
a Simple, rigorous, thoroughly modern intro· 
duction to the fundamental principles of elec· 
tromagnetic theory, together with some of the 
simpler of the more interesting and impor· 
tant non·technical applications. The work 
makes no pretense to completeness, but is 
written for the serious student of physics, 
who will make liberal use of more detailed 
treatises of handbooks and of journals as oc­
casion demands. The subject is largely taken 
up from a mathematical standpoint. 

SMALL YACHT CONSTRUCTION AND RIG­
GING. By Linton Hope. New York: 
Forest and Stream Publishing Com­
pany. 1903. 8vo. Pp. 177. Price $3. 

The author deals with this subject from the 
keel up, and the detail drawings are most ad· 
mirable. The book gives precisely the informa· 
tion that inexperienced yacht-builders are sure 
to desire to know. It is a book that we can 
commend to all yachtsmen or WOUld-be yachts­
men. There are a number of large-scale plans 
in a pocket at the back of the book. 

HOMOPHONIC CONVERSATIONS IN ENGLISH. 
GERMAN, FRENCH, AND ITALIAN. Be· 
ing the Natural Aid to the Memorv 
in Learning Those Languages. Bv 
C. B'. and C. V. Waite. Chicago: 
C. V. Waite & Co. N. D. 16mo. 
pp. 137. Price $1. 

The distinguishing feature of thIs work Is 
that the principal wor.ds of nearly every seD­
tence have a like sound and a like meaning 
in the four langua!!:es, 'or at least in three of 
them. It is manifest that this arlangement 
will be of great service in enabling the learner 
to remember, not only the words themselves, 
but the con,stru,ction of the sentences as well. 
It is simply applying the principTe of associa· 
tion to aid us in learning th.e languages. 
Some of the methods thereiJ;! taught are ex­
teIl,s\vely practised in every·day life, but this 
work differs from those in that it contains 
not a single artificial sentence, hence it is 
called a natural aid to the' memory. 

THE AMERICAN S')?EEL WORKER. By E. R. 
Markham. New York: The Derry 
Collard Company. 1903. 12mo. pp. 
343. Pri<:e $2.50. 

SHORTHAND 
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Complete Course In 20 Hours G_ 
First Lesson Free as in gH 

as in bet Thousands of Graduates 
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Holding Positions 

Secured by us. 

a8 in tet 
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J/ 

as in jet 

Fastest and Most 
E .... sily Le .... rned 
Method on Earth 

No memorizing. Every­
thing clear and simple . 
No interference with 
regular occupation. En­
dorsed by Boards of 
Education , Emine n t  
Educators and Leading 
Newspapers through­
out the world. Send 
today for First Lesson 
-FREE. 

Campaign of Education 
Dept. Townsend Bldg •• 

NEW YORK CITY. 

ch k ing t �) ing 

L. 
Che("{ing Teaching 

� 
Take 

� Keep 
(Ch P 

Cheap 
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nderwood 
ViSIBLE WRITING 

Writing with the ordina: cypewriters and 
having to lift up the carr�" ge every mlnute 

to see what you've written is like writing 
in the dark and then lighting the gas occa­
sional1y. 

With the Underwood the writing Is 
always in plain sight and you don't have to 

stop constantly to see what you've written. 

UNDERWOOD TYPEWRITER CO. 

241 Broadway. New York 

Furnace for Amateur's Use.-The utilization of 110 volt 
electric circuitR foi"· smal l furnace work. By N. Monroe 
Hopkins. This v&lua.ble article is accompanied by de­
tail ed work:in� drawilllls on a large· scaJe, anff the fur­
nace ca.n be m"de by any amateur who is versed in the 
use of tools. Tbis article is contained in SCIF.NTIFIC 
AMl!lRICAN SUPPLEMl!lNT No. 1182. Price 10 c ents, 
For sale by MUSN & Co., run Broadwa1,lieW ):l/rl> City, 
or by 1joIl! bookBeller lIf JII;lw'4e!1ltf 

An experience which covers twenty-five years 

I of actual practice in the various branches of 
machine shop work has taught the writer of 
t/lt' Jlresent vQlijm� tP./!-t mij�/l mOf!! pepends � •••••••••••••• ", 
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on the condition of the various cutting tools 
lie uses than mechanics In general realize. The 
improvement of cutting edges depends largely 
upon the treatment of the steel, and It Is the 
object of the present volume to make a thor· 
ough examination of the entire subject. He 
lias performed his task In the most acceptable 
manner, and the book cannot fall to prove of 
the greatest possible value to all mechanics. 
It Is freely Illustrated 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

November 3, 1903. 

AND EACH BEARI NO THAT DATE 

lSee note at end of list about copies 01 these patents. I 

Accumulatt)r plate or grid, J. von der Pop-
penburg . . . . . . . . .. . . . . . . . . . . .. . . . . . . .. 743,188 

1·Acetylamldo·2·4·dlamldobenzene, O. Ores· 
se I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 742,845 

Acid ester and making same, trimethyl­
cyclohexenoncarboxylic, Merling & WeIde 743,305 

Acid, making anthraquinone alpha disul-
fonlc, R. E. Schmidt ................. 742,910 

Air and separating oxygen therefrom, ap-
paratus for liquefying, E. C. Thrupp ... 743,349 

Amusement� mechanical, O. B. Danner .... 743,377 
Anesthetic administering apparatus, G. H. 

Hurd ................................. 743,409 
Anesthetic apparatus, V. Knowles . • . • . . • • 743,294 
Animal trap, G. E. Alphin . . . . . . . . . . . • . •  742,953 

SCientific AlIlerican 

�flt'lrh In ten da)'. to 

United Stc.tes Envelope Co. 
SJlri Il(ifiold, Ma�s, 

l1. �. A. 

United States Envelope Company 

WOFcestel1' 

35 Watet' Street Mass. 

�E��it :';1%:';: �pp�;'af:s
borio

'
r

" j,·
e .... ti;.i:: 742,928 Note The window in the face of the Outlook Envelope is covered aud completely sealed with a very strong and extremely transparent insert, 

J. W. Nesmith . . . . . . . . . . . . . . . . . . . . . • 743,020 ----= througn which the address on the communication in the envelope is very clearly disclosed. 
Assay furnace, crucible, C. N. Anthony .. 743,214 
Auger, well, C. N. Hutchins ............ 742,991 
Automobile steering mechanism, L. Mott. 743,013 
Awning fixture, A. De Simone ............ 743,257 
Axle, rotary, C. Faulkner ................ 742,851 I Back band hook, 1. G. Carmack .......... 742,830 
Back band hook, J. W. Hazlewood...... 742,984 
Ball. See Goll ball. 
Band cutte,' and feeder, O. W. Brown .... 743,143 
Barrier and door holder, folding, C. P. 

& 1<'. E. Howard ..................... 743,079 
Basket, J., Jr., & W. Brown .............. 743,057 
Bath Buids, means for introducing gases 

into, L. von Orth ................... 743,025 
Battery, J. W. Gladstone ........ 742,856, 742,857 
Ba ttery, Sc'>aull & Loewenstein ......... 743,337 
Ba ttery charging system, secondary, H. P. 

Maxim ............................... 742,886 
Battery grid, G. H. Rabenalt ............ 743,102 
Bearing, W. D. Richter ................. 742,905 
Bearing, antlfrlctlon, �'. M. Carroll....... 742,836 
Bed, folding, C. P. Brown ............... 743,142 
Bed rail, W. D. Hall .................... 743,073 
Bells, orchestra, C. H. Agne ............. 742,952 
Billiard cue tip, H. Seelinger ............ 743,041 
Binder, temporary, E. A. Trussell ........ 743,114 
Blowpipe, oxyhydrogen, W. H. Murphy .... 743,313 
Boilers, compound for the removal and pre-

vention of incrustation in steam, W. 
B. Fitzpatrick...... . . . . . . . . . . . . . . . . . .. 743,380 

Boiler water purifier, L V. Holmes ....... 743,385 
Bolster, C. F. Huntoon .................. 743,288 
Bolt cutter, N. Lamb ................... 743,003 
Bolt holder, wrench, and bolt extractor, 

('omblned, G. W. Seddelmeyer ......... 742,914 
Bomb, despatch, H. B. Littlepage ........ 743,302 
Bookkeeping, E. E. Crandall .............. 743,1�1 
Boot tree, W. F. Packard .............. 743,322 
Boring or planing concave or cylindroidal 

surfaces. automatic tool for, Knight 
& Benjamin .......................... 743,293 

Bottle, non-refillable, R. Hearns .......... 742,985 
Bottle washing apparatus, O. Elck ........ 743,150 
Bouquet holder, fountain, E. Buchan ...... 742,832 
Brake beam fulcrum block, R. P. Lamont 743,004 
Brake opera ting appara tus, Canfield & 

Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 742,834 
Bread mixer and kneader, J. F. Stevens, 

reissue . .  . .  . • . .  . . .  . .  • • .  . . . . . ... . .. . . . . 12,167 
Brick for heating purposes, porous, J. J. 

Lawler ............................... 742,879 
Brick kiln, J. W. Aregood ................. 743,215 
Brick truck. A. A. Scott ................. 743,040 
Broom filling table, rotary, L. J. Rem-

mele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 743,328 
Broom or brush, rotary, L. J. Remmele .. 743,195 
Buckle, harness, E. Davidson ............. 743,254 
Buckle opening device, G. F. Carey ...... 743,145 
Buffing pad holder, T. Robinson .......... 743,035 
Building block and wall, F. E. Kidder .... 743,391 
Building structure, Ellinger & KopczynskI. 743,262 
Bunsen burner, A. H. Humphrey ......... 742,990 
Burial casket, P. J. McGuire • • • • • • • • . . . •  743,395 
Burner, A. J. Coghe ...................... 743,148 
Buttonhole cutting and stitching machine, 

E. B. Allen ................. 743,212, 743,213 
Cable grip, W. O. Gunckel .............. 743,381 
Cami��hJ��\e 

f��ld��S, 
A.

li�:co���l
.
u

.�i
.�� . �.

t: 743,216 
Candle molding apparatus, J. Burpitt ...... 742,833 
Canned gootls processing apparatus, R. D. 

Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 743,234 
Cap or closure, screw, J. C. Potter ...... 743,189 
Car brake operating mechanism, railway, 

J. H. Bruce .......................... 743,144 
Car, convertible, H. Romunder ............. 743,198 
Car, convertible passenger, A. Kimble ..... 743,291 
Car coupling, G. Wiley ................... 742,944 
Car coupling, J. B. Strauss .............. 743,110 
Car coupling, S. E. Jackman ............. 743,169 
Car, dump, H. S. Hart .................. 743,278 
Car grain door, railway, F. Hachmann .... 742,983 
Car, metallic, J. A. Driver ............... 742,846 
Car roof, S. Herbert ...................... 743,108 
Car seat, H. White ....................... 743,210 
Car ventilator, exhaust, L. C. Lanphear .... 743,005 
CarburE"tE"r, explosion engine, F. H. Smith. 742,920 
Carbureting apparatus, W. Kahle ........ 743,085 
Carding engine puppet, W. H. Eddy ........ 743,261 
Carpets, ftoO'!"8, etc., pneumatic device for 

cleaning, A. Lotz .................... 742,880 
Carrier. See Cash carriE"r. 
Cart or wagon, dumping, T. M. Murphy .... 743,312 

Outlook Envelope 
An Argument for 

It renders absolutely impossible the mistakes-always annoy­
ing and in many cases embarrassing and expensive-which so 
frequently occur throug'h addressing envelopes or insertmg the 
wrong contents. 

Here are a few facts to bear out this statement: The report 
of the dead-letter offices for the fiscal year shows total receipts 
of 9,300,351 pieces of mail matter of all kinds, an increase of 
nine per cent. over last year. Of the letters and parcels opened 
50,869 were found to contain money to the amount 01' $48,498,' 
and 50,874 commercial papers with an aggregate face value 
of $1,399,936. 

In using the Outlook the address on the Statement, Invoice, 
Letter, Not1Ce, Circular, or any other communication, constitutes 
the address for mailing, thus eliminating all chance for error 

the Outlook Envelope 
in addressing, besides saving the· time and labor involved in 
addressing the envelopes, 

By its Ul\e mmI can be dispatched at frequent intervals 
instead of accumulating through the day waiting lor envelopes 
to be addressed, 

This envelope has only been on the market a few months. 
but its absolute accuracy, combmed WIth the savmg of tIme 
and labor, has already resulted in its adoption by many of the 
largest houses in this country, 

. Do not lose sight of the fact that it is possible to use any 
busmess form, if properly arranged, in the OU'tlook Envelope. 

On request we will mail you a set of samples showing how 
the forms for Statements, Bill Heads, Memorandums, Note and 
Letter Heads should be arranged to tit the Outlook Envelope. 

SEND FOR SAMPLES AND PR.ICES 

United States Envelope 
SPRINGFIELD, MASSACHUSETI5 

Send for It To·Day 
You'll tlnd it aLways convenient to 

have as a useful acd instructive book 
Montgomery & Co.'s Tool Catalogue 

The n e w  edition has704 p&lles and Is 
C"piousl f illustrated. Pocket size 6J4x 
� ins. t'ent by mail for 250. 

MONTGOMERY & (JO., 
109 Fulton St., New York City. 

MET.AL POLISHES.-FORMUL.AS FOR 
Putz Pomades. PasteB. Liquids, Powders and !loaps, for 
pOlishing metals, are contained in SCIENTIFIC AMERI ... CAN SUPPLEMENT Nos. 1 �!S:s, 1 ".lISS and I '-lS9. 
Price 10 cents each· trom this ofllce and all newsdealers 

HUMAN TRUTHS 

CompanJ' 

Dler • 

DUDe .. d 
address, 'We wlJl 
:n�.J��: 
with 30 -d our 

" CUSHMAN" 
Proper knowledl<e of your 
own natural attributes 
is necessary t.o a 

• them at 10 eta. each. When sold, send ua tbetB·OO 
U!:eft�::

r
�l��I,!��

n
'I:::\lr: l��':.'a�J::fii 

CHUCKS 
All styles and sizes. 

HAPPY AND SUC­
CESSFUL LIFE 

����rl��:;le��nW.w L. 
CCh���:lii ' :::::::::::: i!�;��� SeM JaT Catalogue. DR. SYLVANUS 

STALL'S FAMOUS 
SELF AND SEX 

SERIES 

forfeit ,100 to anvone who remits $3.00 and can prove we do Dot 
send a Talkin. Machine complete with 25 points, Inclwllng 
a Comic Sonc_ It reproduces aon�a. speeches, band muste, ete., 
acd can be used at all entertainments and concert.s, In any size 
hall or room. It bas TltfLTJI) Dnh.bed base, with concert sound box 
anri J4-inch metal Amplirdn� Horn. This machlnt:.ls OpeD tor 
In.-nectlon at our olllce.. Send your order at once to 
SAFE .JEWELRY 00.,19 Warren St.. New Tork. 

Cast��g :�lloHer:pti��e�i
.
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r: 743,077 THE CUSHMAN CHUCK CO., 

Ceiling or Ooor construction, H. Eggert.. 742,849 189 Allyn St., Hartford, Conn. 
Cement, manufactur.e of Portland, H. K. 

G. Bamber .......................... . 
Chain, convpyer, M. Garland ............. . 
�haln wrench, G. W. Butrord .......... . 
Churn, W. L. Bashford ................ . 
Cigar band, L. M. Welller ............. . 
CiJrar machinE", E. Kuhne ............... . 
Ci!(ar or pine tray, J. B. Crapp ........... . 
Chrar pressin,z apparatus, R. Woerner ... . 
Circuit controller, alternating current, C. 

D. Ehret ........................... . 
Circuits, potE-ntial re,zulator for alternatIng 

currf'nt, H. R. Stuart .............. . 
Clasn, G. M. Hubbard ................. . 
Clothps Une a p naratus, Knight & Roby .. 
Clutch, E. C. Henn .................... . 
Coat brE'ast stay, M. M. M::lrks ......... . 
Cock, water !(age, C. C. Wakefield ..... . 
Coin controllpd mochinp coin <,ontrolled 

f""dlng annaratus. E. S. Reheble ...... . 
Comnutfng machine, J. W. Todd ......... . 
Con(>pntl"ator, J. J. Montgompry ......... . 
Confpctionpry, manufacture of swpptmpats 

743,218 
74�,070 
743,058 
742,823 
'143,208 
742,877 
743,25� 
743,368 

or similar articles of, E. W. Barratt. 74ll.219 
Convprtpl" cOllPlfng-, unlvPfRAl, T. H. Tracy 7 4R.406 
Convevlng and loading machine, J. A. Low. 74ll,OOR 
Cooldn" "tensfl, C. D. Aul!'ur ............ 74?.9!'i5 
�ookin" .. tensll, A. G. Boonp . . . . . . . . . . . •  742.981 
Cord knotter, wr8nnlng, F. Tprwlllecer .. 748.347 
["'ore III1d tire, reslUent, C. Mlller . • . . . . . . . •  748.809 

CCOTItf.nw on page 660) 

8ubsta��f!f.
h!.�ril�!M��;'i�t J���.m:t �e

.; 
driving power is stronJ.[' and positive-the 

�i���8 ��� �v
1�i:�e

t�a;(�ii.�t':"'i'i�:d. 
ing matter on request. 
B. F. BARNES C OMPANY, Rockford, III. 

GAS ENGINE 
IGNITERS 
X.itM,,;;;ai{rI,t','jeiie· ��:��:� �Y3 
save cost many times 
over tn one year. 

Write tor circular .. 
The Carllale " Finch Co •• 

WE. C»#I>.' Ave., OiDcIDII3IJ,O 

DR. &r.ALL 

StronJ.['ly endQrsed by hundreds of 
prominent people 

Men'" .rerie .. -4 Books 
By Sylvanus Stall, D. D. 

What a Young Boy Ought to Know 
What a Young nan Ought to Know 
What a Young Husband Ought �o Know 
Wba� a Man of 45 Ought to Know 

Women'" .rerie...-4 Books 
By Mrs. Mary WoOd·Allen. M.D .• and 

Mrs. Emma �'. A. Drake. M.D. 
What a Young' atrl Ought to Know 
What a Young Woman OUllht 10 Know 
Whata Young Wife Ought to Know 
What a Woman of 45 Ought to Know 

8 Books at 81.00 Each. Postpaid 
SPECIAL- Se nd for free descriptive printed 
matter witb tables of contents. 

VIR PUBLl5H1NO COMPAIIIY 
1148 RMI Batate Tl'lllt Bldg., PhUadelphia 

© 1903 SCIENTIFIC AMERICAN, INC 

ELECTRO MOTOR. SIMPLE, HOW TO 
make. -By G. M. Hopkins. Description of a smail elec­
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