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HIN'l'S TO CORR];JSPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

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

Inquiries not answered 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 wishing to purchase any article not adver­
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

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

Scientific AmeriQ'l,n Supplements referl'ed to may be 
had at the office. Price 10 cents each. 
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ferred to promptly supplied on receipt ot 

Minerals sent for examination should be distinctly 
marked or labeled. 

but of experience. Under good conditions a 

spark of one inch will be detected at a dis­
tance of about a mile. If you wish to send 
three miles you should have a spark of three 
inches, although a somewhat shorter spark 
would transmit to that distance over water 
in favorable conditions. 

(9485) L. E. B.. asks: 1. Can you 
recommend to me any books which would be 
of service to one taking up a course of in­
struction in physics? I should like to find 
something in the nature of a graded course, 
starting with the simplest lessons. A. A good 
book for beginning the study of physics is 
Carhart and Chute's "High School Physics," 
which we can send for $1.40 mailed. Fol­
lowing this, you can take up the study of any 
special part of physics, such as electricity, 
for which we can furnish you any books you 
may require. A most excellent general work 
is "Experimental Science,' a book which cov­
ers in a most excellent way the several por­
tions of physics, with practical work, which 
must give one who follows it out a very com­
prehensive view of the whole field. This we 
can send you for $5 mailed. We call your at­
tention to the inclosed circular of this book. 

Veeder 
Counters 
to register reciprocating 
movements or revolu­
tions. Cut full size. 

Booklet Free 

VEEDER MFG. CO. 
Hartford, Conn. 

Oyclometers, Odometers, 
Tachometers. Counters 
and :l!'ine Castings. 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 IV ater Street, 
Seneca Falls, N. Y., U.S.A. 

photomicrographs of granules and their de­
tails. 

FREE-HAND LETTERING. Being a Treatise 
on Plain Lettering from the Practical 
Standpoint for Use in E'ngineering 
Schools and Colleges. By Victor T. 
Wilson, M.E. New York: John Wiley 
& Sons, 1903. 8vo.; pp. 105; 13 full­
page plates. Price, $1. 

To begin with, great stress is laid upon the 
fact that good lettering is good design, and is 
an art not to be acquired by the assimilation 
of a few simple mechanical principles. The 
proper proportions of the various styles of 
lettering, of large to small letters, and of let­
ters to spaces, are discussed from the 'artistic 
point of view. Many helpful examples are 
given of lettering suited to different purposes. 
The chapter on "The Use of the Pen" contains 
much common sense advice; its analysiS of 
stroking gives the stUdent a grounding in first 
principles that should serve him in good stead. 

INDEX OF INVENTIONS 

(9482) E. C. 1. asks: A man recently 
made the statement that dew "falls " as rain 
does. When challenged, he said that recent 
investigations have shown that the old theory 
that dew is deposited or precipitated on ob­
jects colder than the surrounding air, is 
wrong. He will accept only the statement of 
the SCIENTIFIC AMERICAN. Will you be good 
enough to state briefly the latest theory (ac­
cepted) of the formation of dew? A. The 
condensation of water vapor in the air into 
water takes place upon chilling the air. This 
is seen as the earth cools toward night. The 
chilling takes place most rapidly near the 
ground. Grass and other vegetation cools more 
rapidly than the air above it. The air in con­
tact with plants is thus cooled, and deposits 
its moisture upon the leaves of the plants. 
This is dew. The same thing takes place also 
upon 'rocks at times and upon fences. Dew 
is thus deposited from the air upon surfaces 
with which the air is in contact, and it is 
formed right where it appears. It cannot be 
said to fall, in any exact use of term, nor have 
there been any new facts or theories on this 
subject in recent years. When the chilling of 
the siT proceeds further, the moisture may be 
precipitated to a considerable height above the 
earth's surface, and it is then called "fog." 

2. Will you please tell me whether it is true 
that the moon's rays, shining upon the face TAKE T�\lI�.r:E:l'otlt't"'illt?AD POR 
of a sleeping person, have any detrimental ef- Lowest Rates and many unusual privileges. Special 
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Advertising blotter, N. L. Bassett . . . . . .. . .  774,999 
Air brake, J. C. Clyde . . . . . . . . . . . .. . . . . .. .  775,OG2 
Air brake, compressed, G. E. Houplain .. . . 775,141 
Air brake coupling, automatic, H. O. Beale 77G,28G 
Alcohol and aldehyde, making, H. S. Black-

the cold polished surface of the moon. Ilow Milled Bed. r:£l��\red. can any occult effect be produced in such a ti,?ic�,:i:::Cb $7.1i0. 
more . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . .  774,824 

Alternator safety coupling device, Baker & 
way? The imagination must vividly affect one 
to produce such results from such means. 

NEW BOOKS, ETC. 

LLOYD'S REGISTER OF AMERICAN Y ACHT8. 
Published by Lloyd's Register of 
Shipping, 15 Whitehall Street, New 

York. 12mo.; pp. 500. Price, $7.50. 
The second volume of the American Yacht 

Register, published by Lloyd's Register of Ship­
ping, fully justifies the promise of the first 

(9483) W. P. Y. asks: Will 
please answer the following questions con­
cerning storage batteries described in SUPPLE­
MENT No. 845? 1. There are sixteen plates 
1·16 inch thick, separated 'm inch = 2% 
inches, plus the outside wood strip '12 inch = 

3 % inches. Why does the jar need to be 7 
inches wide? A. The glass jars for the storage 
cells in SUPPLEMENT No. 845 are stated to 1)8 
6 x {) and 7'12 deep. Just why Mr. Hopkins 
selected that size we do not know. It is a 

you volume, issued last year, and gives to yachts­
men what has long been needed, a thoroughly 
comprehensive directory of yachting. Much 
has been done during the year to correct and 
amplify the original information, and in par­
ticular to keep pace with the great change 
which is now taking place in the sailing fleet 
through the installation of gasoline engines. 
The list of power yachts, which includes 1,019 
vessels, shows a very large number of old 
sailing yachts, once well known as cruisers 
or racers, which are now auxiliaries. Very 
full details of the engines of these and of 
other types of gasoline vessels are given. The 
list of sailing yachts includes 2,099 vessels, 
making a total of 3,118 yachts of over 25 feet 
over-all length in use in the United States and 
Canada. In this list every section of the two 
countries is represented, from British Colum­
bia to Nova Scotia, and from Southern Califor­
nia to Maine and Florida. The list of clubs 
includes 159, and the list of yacht owners in­
cludes nearly 3,000 names. A list is given 
of the yacht designers and builders of the 
United States, with the various yachts de­
signed or built by them. The official signal 
letters of all yachts are given in a separate 
list, and also a list of former names of yachts. 
The letterpress and the illustrations are of a 
very 

'
high order, and the colored plates of flags, 

of which there are no less than fifty-seven, are 

among the most complete that have come to 

our notice. They include the national flag, the 

international c ode of signaling, the United 

States Weather Bureau signals, the American 

and Canadian yacht club flags, of which there 

are nineteen colored plates and thirty-three 

plates of private signals of yacht owners, with 

size usually kept in stock. It will contain a 
good quantity of the electrolyte in addition to 
the bunch of plates, and seems to be a good 
size for that number and size of plates. If a 
size not far different from this is more a vail-
able for you, there is no reason why you may 
not take it. You cannot probably make the 
bundle of plates as small as you calculate it 
to be. They will not fit with mathematical 
exactness. F'ar from it; they must not touch 
each other. 2. Description says when form­
ing batteries discharge through a resistance 
of 20 or 30 ohms. Can I use incandescent 
lamps for this, and how many will I require to 
use? A. You can use lamps for a resistance 
in discharging the cells. To obtain 20 ohms, 
if you have cells enough to light the lamps, 
you will require about ten lamps in multiple. 
A 16-candle-power IIO-volt lamp, hot, has 
about 220 ohms resistance, and ten such lamps 
will have about 20 ohms resistance. 3. I have 
built a dynamo as described in SUPPLEMENT 
No. 600. It works all right except the com­
mutator. The bronze wears down faster than 
the mica, making it spark. I have thought of 
making another, and using oiled paper in­
stead of mica. What would you advise? A. 
The most efficient remedy for the rapid wear 
of the commutator bars is to use harder ma­
terial, brass or copper, for the bars. The 
brushes will wear less if made of carbon than 
if made of copper. 

(9484) J. B. G. asks: Kindly inform 
me of some rule for calculating the relation 
between spark length and distance required in 
wireless telegraphy. I mean by this the dis­
tance between stations and the length of maxi­
mum spark which the coil can produce. In 
case there is no such law, could you give us 
approximately the spark length required to 
operate over three miles? Also, please state 
what coherer is best adapted to amateurs' use, 
and how much additional spark is necessary, 
as I suppose it would not be as sensitive as 
those used to obtain data on the subject. We 
intend making as much of the apparatus as 
possible, and would appreciate any informa­
tion or references you could give us on the 
subject. A. We have published in our SuP­
PLEMENT, No. 1363, price 10 cents, a full de­
scription of a wireless telegraph apparatml 
intended for amateurs' use. If you' get this, 
you will find the details you ask. The con­
struction of a coil is described in Norrie's "In­
duction Coils," which we send for $1. So far 
as we know, the relation between spark length 
anc1 distance III Dot a matter 01 calculation, 

forty flags to the page. 

FIRESIDE ASTRONOMY. By D. W. Horner, 
F.R. Met. Soc., M.B.A.A. London: 
Witherby & Co., 1904. 32mo.; pp. 
105. Price, 60 cents. 

This pamphlet forms a s imply-worded treat­
ise on some of the little-known anCl often mis­
understood facts in the science of astronomy. 
It was written for "the man in the street," 
who simply wishes to learn the reason of cer­
tain things that happen in the heavens, but 
who has not the time or means to investigate 
such matters for himself. The book is very 
simple in character and language, and should 
give the tyro a fair knowledge of the main 
principles of astronomy. It i s illustrated with 
a number of sketches and diagrams. 

THE VERMILION IRON-BEARING DISTRICT OF 

MINNESOTA. With an Atlas. By J. 
Morgan Clemertts. Charles Richard 
Van Hise, Geologist in Charge. Wash­
ington: Government Printing Office, 
1903.'" PIl. 462. 

This is'Volume XLV. of the Monographs of 
the United States Geological Survey. It is 
large, well printed upon fine paper, and illus­
trated by maps, plates, and panoramic views 
of ore basins and mines. The various forma­
tiona are separately dealt with, and there are 
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{ ./"II Ito cuts. We can furnish ma­� Cb@1"'" (l 'chines or goods, as desired. o '==- p- sema far Oatalog'Ue. 

� � BLAKE & JOHNSON, 
P.O. Box 7, WATERBURY, CONN. 

Scott .. . . . . .. .. . . . . . .. ... . . . . . . . . . . . . . 774,D71 
Aluminium, etc., reducing, H. S. Black-

more . . . . . . . . . .. . . . . . ... . .. . . ......... 775,060 
Ammunition jacket, J. W. Righton . . . . . • . .  775,149 
Amusement apparatus, J. H. Maguire . . . • . .  774,9-� 7 
Animal trap, J. W. Collins . • . . . . . . . . . . . . .  775,2(4 

A.3eptic cartridge, etc., W. E. Ranz . . . . • . . .  774,779 
Auger or drill for boring rock, etc., E. 

Cacbelin . . . . . .. . .. . . . .. , ............. 774,933 
Automatic brake, M'. A. Fillmore . . . . . . . • .  774,913 
Automobile, S. C. Rockman . . . . . . . . . . . . .. .  775,150 
Automobile attachment, J. B. Mott. ....... 775,224 
Automobile driving gear, G. C. Cannon . . . • •  775,23;{ 
Awing roller chain box, S. M. Hauser . • . .  774,841 

Backing sheet or filing paper, C. Q. C. 
Leigb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,762 

MAKE YOUR OWN GAS ENGINE Baby jumper, R. Gaines . . . . . . . . . . . . . . . . . . . 775,133 
Bag, W. P. Flowers . . . . . . . .. . . . . . . ... . .. . 775,268 

�::_:alfn:1��e ����.�ginco�pl�t�ids��l o������ r:rac��:�e�re; f:'�nt chine and put together, all necessary materials, detail hlue pnnts. etc., 
$16.50, either horizontal or vertical type. Send for illustrated booklet :IS 0.9 
PARSELL & WEED, 129.1&1 W. &l.t St., New York 

FRICTION DISK DRILL 
FOR LIGHT WORK. 

Has These Great Advantages: 
The speed can bt instantly changed from 0 to 1600 without sto�ing or shiftlDg belts. Po wer apphed can be g-raduated 
�i th�V1ts ";��g�uaalws:td!nu�h:c�����sI'n o[i��r��J ���l!� 
saving III drill breakage. � Send ror Drill Catalogue. 

W. F. & JNO. BARNES (JO., 
Established 1872. 

1999 Ruby Street, 

Patent 
Applied for 

Rockford. Ill. 

A True and Tri­
umphant answer to 
the demand for th e only 

Band machine head, C. A. Cline . . . . . . . . . . .  775,12G 
Bank and clock, combined savings, R. P. 

Wessels . . . . ....... ... ............. ... 775,058 
Basin receiving head, catch, A. W. Kurz . .  774,846 
Bearing, ball, A. Riebe . . . . . . . . . . . . . .. . . . . .  774,893 
Bed, convertible, M. L. Evans . . . . . . . . • • . . .  775,131 
Bedclotbing supporter, J. P. Buckley . . .. . . .  775,2G3 
Bedstead, folding, A. Allendy . . . .. . . . . .. .. .  775,121 
Belt dressing, G. Scblebie . . . . . . . . . . .. . . . .  775,119 
Bending die, J. H. Barr . . . . . . . .. .. . . ... . . 774,818 
Bending machine, J. Arber . . . • • • . • • . . . . • . . •  775,203 
Beverage, E. M. Roberts . . . . • . . . . . . . . • . . . . •  775,249 
Bicycle holder or support, J. Speir ......... 774'995 
Billiard cue rest, E. Blackburn . • • • . • • • • • • •  774,862 
Binder, H. P. Jones .. . . .. . . .. . . .......... 775,220 
Binder, loose leaf, G. F. Watt. ........... 775,057 
Binder, temporary, H. E. Wendland . • • • . •  775,099 
Binder, transfer, T. R. Eddy . . . . . . . . . • . . . .  775,104 
Binding or trussing mechanism, sheaf, Rob· 

erts & Lowson ... . . . ... . . . .. . . .. . .  , 774,894 
Bisulfite liquor, apparatus for preparing, 

Drewsen & Parent . . . . . •  • • • • • • • • • • • • .  774,869 
Block. See Building block. 
Block, T. R. l!'errall . . . . . . . . • • • • • • . • • . . • . .  
Bluing device, A. Acheson . . . • • . . . . . . . • . . .  

� Automatic Boiler, E .  T .  Copeland ................... . 

� H . Boiler furnace, steam, A. Q. Nash ........ . 

774,870 
774,902 
774,832 
775,]]6 
775,257 L:::.----..::::::::::::'-::::J and Wmder I Book finisb.ing macbine, Steel & Kalaba ... . 

ever oroduced. Winds Book, postmg proof and balance, Mooser & 
t b e finest wire. Perfect adaptability for hand or power I Root . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  775,044 

774,984 
774,756 
775,040 
775,059 

work wltb mandrel in vise Or lathe. M.ade in two sizes! Boo� support, B. R .. Green ................ . 

No. 1, capac\ty to 3-�, $L25; No.2, capacity to 3-16, Bormg bar to.ol, adjustable, J. Jobnson ... . 

$1. 75, By mad, postpmd. Bottle, C. Kmg ........................... . 

THE BEST TOOL CO. 75 Sherman st Boston Mass Bottle fillin¥ macbine, P. M. Wise ...... . , ." . Bottle formIng Implement, Coale & Greens-
felder . . . . . . . . . . . .. ... . . . . . .  , ......... 775,206 Complete Electric 

IJrice, $84.00 Dynamo only, for e�ght IS-c.p. lamp s, $26.00; lamps, wire, fixtures, etc., $8.00; just suit. able for residences. small fae· 
�Or���'lis�:::�a�\ee·ed !ut�t:� wind for any special purpose to order, usually without extra. cost. Send for Bulletm No.3. 
The Elbridge Electrical 

Mig. Co .• Wat" Street, Effiridge, N. Y., U. S. A. 

THE MIETZ & WEISS KEROSENE Sizes from 
1 to60H. P. and GAS ENGINE burns KEUOSENE cheaper and Bafer than gasolme. Automatic, simple. reliable. No electric bat_ teryor flame used. Perfect regula· tion. Belted or directly coupled to dynamo for electric hghting, charge mg storag<! batteries, pumping and 

all POwr. PMf.E��Z; 
12El·138 l\IOTT ST., .NEW YORK. 

ADOP'l'EJ) BY 
U. S. GOVERNMENT. IIighest Award, direct coupled Generator Set, Pari s ExpositIOn, 1900. 

Gold Medal. Pan ·American Ex-
position,1901. Gold Medal. Charleston, S. C., Exposition, 1902. 

MARINE and STATIONARY 

MOTORS 
� and 4, CYCLE 

are no experiment, as they 
are in successful operation 
in all parts of the wor1d. 

Launches in stOCk. 
Send jor OataloGue. PALMER BROl'l., 

Cos Cob. Conn. 
New York Office, 34 W. 26th .gt. 

Bottle, non-refillable, C. Coleman . . . . . . . . .  774,830 
Bottle, non-refillable, B. T. Delafield . ... .  774,834 
Bottle, non-refillable, J. S. Miller . .. .. ... .. 774,989 
Bottle, non-refillable, L. Lecompte . . . . . . . . . .  775,111 
Bottle, non-refillable, C. H. Conlon .. . .. . . .  775,]66 
Bottle, non-refillable, P. Scbmolck . . . . . . . . .  775,195 
Bottle or pad, flexible water, W. A. Gallo-

way . . . . . . ' . . . . . . . . . . . . . . . . . . . . . • . . . . .  775,214 
Bowling alley, parlor, R. E. Philipp . . • . . • . .  775,246 
Bowling alley score sheet, G. W. Ben-

netbum . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. 774,906 
Box and wallet, combined, E. M'cDonald .. .. 775,285 
Boxes from paper and for filling same with 

cigarettes, etc., machine for making, 
775,:F!8 
774,950 
775,280 
775,047 

E. T. Pollard ........................ . 
Brake mechanism, C. K. Pickles ........... . 
Brake shoe, roller bearing, J. N. McNeace .. 

����: ��n, 
st����a 

m�k��tz��r
tifi�i�i,' . L.

· . i?: 
Kwiatkowski . .. . . ... .. . . . . . . . . . . . . . . . .  775,222 

Buckle, Johnson & Pearson . . . . . . . .. .. . . . . .  775,176 
Building block, P. Dierlamm . . . . . . . . . . . .. . .  774,835 
Burglar alarm system, electric, C. Coleman 774,831 
Burner bowl and valve, A. R Hemingway 774,842 
Button, collar, E. J. Baril . . . . . .... . . ... . . .  775,024 
Camera, J. Goddard . .. . . . . .. .. . . .... .. .. . .  775,136 
Camera brace, J. Goddard . . . . . . . . . . . . . . • . .  774,940 

g:::;:�, P!�1�����h���t� c:�����n�pp���t�� 
775,261 

for photographic, A. A. Brooks . .. . . . . .  774,977 
Can top, C. C. Woods .. .. . . . . . . .. . . .. .. .. .  775,202 
Cane or corn cutter, J. B. Gaussiran . • • . . .  775,168 
Car construction, G. I. King . . . . . . . • • • • .  774,967 
Car construction, J. H. Graham . . • . . . . • • • • •  775,217 
Car curtain, C. K. Pickles . . . . . . . . . . . . • . . •  774,949 
Car curtain attachment, railway, C. K .  

Pickles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,952 
Car curtain rod, C. K. Pickles . . . . . .. .. . . ... 774,951 
Car draft appliance, railway, W. H. Miner 775,278 
Car draft rigging spring mechanism, J. H. 

Graham . . . . . . . . . . . , • . • • . . . • . . . . • • . • • •  
Car fender, C. Goehring • • • . • . . • • . • . . • . • . •  
Car fender, P. Best. . . . .. . . . . . . . . . . . . . . . · · ·  
car, mine, F. C. Hockensmith . • . . . . • • . . . . .  
Car seat, S. M. Curwen . . . . . . . . . . . . . . • . . . . .  
Car underframe, W. P. Bettendorf ....... . 

775,216 
774,f)8� 
775,287 
775.007 
'tI4,9:W 
774,97" 

Car wheel lubricating device, mine, J. N. 
Maxwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  775,114 

Cars or trains, electric safety apparatus for, 
W. P. Robertson . . . . .. . . . ............ 774,8 96 

A GOO D I NVESTM E NT I Carbureter, J. C. Thompson . ... . . . . . .... ... 774,798 

For$1.'f5 we will send by expresR (not prepaid), Carp�t clamp, �. Grap� . . . . . . . .... . ........ 775,034 

completeN. D. Outfit with full instruc- r;arn�r. See S�10 carner. 
+iODS for learning- I Cartndge cleamng apparatus, P. Butler . . . .  774,826 

TELEGRAPH Cartridge shell priming macbine, P. Butler 774,827 

OPERATING. Casb reg!ster, W. H. Muzzy: . . . . .  775,087, 775,088 
Casb regIster, W. F. St. Clarr . . . . . . . . . . . .  775,198 

11. fasc.lnating studY ! Castings. etc., repairing, J. H. Gravell . . . •  775,170 
that WIn enable you, Cattle guard, J. F. & F. H. Woodin .. .. .. . 775,231 to earn good wages' j Cement, making white, E. Gogler . . . . . . . . • •  774,840 
Send forourcatalog. Cement posts, making, L. H. Stoner . . . • • . .  775,095 

Established 18'19. Cement work tool, O. M. Jumper . . . . . • . . . •  775,110 

BUNIDILL" Co., Inc. 20 Park PIIICII New York Centrifuial macb1D.e, I. I. BerriilUl ... ... �, 'i'l4,Bal 



Keystone fire Ixtinguisher 
Does the Work 0/50 Pails 

Exannned and approved under the 
standard of the National Board of Fire 
Underwriters. Helps secure lowest 
insurance rates. Superior to water 
pails, powders or grenades, because it 
quenches all fires (including oa or 
varnish) anywhere. At your dealer's, 
or of us direct. Send for free 
booklet. Liberal proposition to agents 

JAMES BOYD & BROTHER 
18 North Fourth Street Philadelphia 

Mlrs. 01 Fire Protection Equipment 

u. s. A. 
LIQUID PISTOL 
Will stop the most vicious dog lor man) without :perma.nent in .. 
ury. Perfectly safe to carry: without dan�er of leakage. Fires and recharges b� pullIng the trigger. Loads from any liquid. No cartridges 

requirer!. Over 10 shots in one loading. All dealers, or by mail. 5Uc. Rubber-covered holster 5c. extra. 
PARKER, STEARNS & SUTTON, 226 South St, New York 

Moving Picture Machines. Films 
STEREOPTICONS. VIEWS. 

If you contemplate go­
ing into the pubJie en­
tertainment b u s  i ness, 
write for catalogu9 No. 
fl, which /lives detailed 
information and prices 
of Moving Picture Ma· 
chines,Films, 8tereopti� 
cons and Views. We offer 
depenaable apparatus 
and views only no sec­
ond�hana goods for sale. 
Resp on  si b l e  parties 
using our machines can 
rent m 0 v i n g picture 

films for one night or one week. 
52 8�l� I§t��eE O
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'PATENTS 
Our Hand Book on Patents. Trade-Marks, 

etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 

SCIENTIFIC AMERICAN 
MUNN &1 CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St .• Washington, D.C. 

HEconomy in the Boiler Room ,; 
is a free booklet which shows how hundreds of dollars 
may be saved in the f uel p ile each year. Itspeaksof 

The Dean Boiler Tube Cleaner, 
the only device whicb w\lJ remove an the scale from 
your boiler tubes. 

WM. B. PIERCE (;0. 
319 Washington :';treet, Buffalo, N. Y. 

Send for It To-Day 
You'll tlnd it always convenient to 

nave as a useful and instructive book 
Montgomery & Co.'s Tool Calalogue 

C(�PO
e
U�&'1I?�s

i
i��te��s J�cf:f��z� n�i� 

4% ins. 8ent by mail for 25c. 
MONTGOMER¥ & UO., 

100 Fulton St., New York ()lty. 

WE LL :��Lh�!�= 
Over 70 sizes and styles, for drilling either deep or 

shallow wells ip any kino of soil or rock. Mounted 
On wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic car;. 
operate them easily. Send for catalog. 

B. 
WILLIAltlS BROS .. Ithaca, N. Y. 

F. BARNES.--_ 
ELEVEN-INCH SCREW 

CUTTINC LATHE 
For foot or power as 
wanted. Has power 
cross feed ann com� 
pound rest. A strictly 
f��f. l;:�s fO���i�t� 
ed matter. 
B. F. BARNES 
COMPANY, 

Rockford, I II 

JL'S'l' PUBLISHED 

Scientific American 
Reference Book 

12mo. ll16 Pa'les. Illustrated. 6 {�olored 
Plates. Price $1.;1U, postpaid 

thi�: �����a�fo��e 
ocr

u
����e�� 

and corresPondents is crystal-
���� ihn 

c���l��kpr���Cr�t�g� 
for montbs. [t is indispensa. 
ble to every family and bUEli­
ness man. It deals WI th mat� 
1i�� �1��t

�����i�� ��oo6F���', 
and is much more compJete 
and mor e  exhaustive than 
anything of the kind which 
has ever been attempted. The 
•• SCientific American Refer­
ence Book n has been compi Ie d 

���fs ��
u
�b�us;g£s. 

k 
¥to jia� 

been revised by eminent E'ta­
tisticians. Information h a s  
been drawn from over one ton 
of Goverllmen t reports alone. 
It is a book of everyday reter­
ence-more useful than an en� 
cyclopedia, because you will 
find what you want in an in­
stant in a more �ondensed 

made it ���tbl�i
f�l tb�

a
��gl�S�!�:�f tb;�s'cill;';;rIl;iccAMERICAN to nrc�enli to the purchasers 

a remarkable lUlJ{l"cgattoll of information. 
MUNN ®. CO, 

361 Broad'Wa;y New Yorn City 

Scientific ADlerican NOVEMBER 26, 1904. 

Chain, C. A. M'ann . . . . . . . . . . . . . .. .. . . . . ... 774,768 
Circle comb, J. Robertshaw . . . • • . . . . . . . . • •  774,895 
Circuit changing apparatus, H. G. Webster 775,230 
Cleaning implement, J. Dettmar . • . . . . . . . • •  775,077 
Clock, intermittent alarm, A. M. Lane . . • •  775,010 
Clod crusher and cultivator, J. W. Jones . .  775,039 
Clothes line sheave, C. S. Rollston . . • • . • • .  775,118 
Clover bUllcher, E. E. Culp . • • . . . . . • • • • • • • • .  775,002 
Clutch, automatic, Dexter & Wood . .. ...... 775,063 
Coherer, W. W. Massie . . . . . . . . . . . . . • . . . . . .  775,113 
Coke oven discharging implement, A. J. 

Doss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,266 
Coke oven discharging machine, H. King . .  775,182 
Coke oven discharging machine, A. J. Doss 775, 211 
Coke puller, Jones & King . . . . . . . .  775,177, 775,178 
Coke-puller, J. E. Jones . ....... ... 775,179, 775,180 
Coke puller, H. King . . . . . . . . . . . . . . . . . . . .  775,183 
Coke puller, F. C. Somes . . . . . . . . . . . .  , . .  " .  775,197 
Coke puller, H. King • . . . . . . . . . . .  775,221, 775,275 
Coke puller, mechanical, F. C. Somes . . . . . .  775,196 
Concrete cisterns or tanks, apparatus for 

making, J. Wearth . . . . . . . . . . . . . . . . . . . . .  775,290 
Condenser, Koestner & Harms . . . . . . . . . . . . . .  775,277 
Confectionery machine, W. L. Ruhe . . . . . . . .  775,093 
Controller, R. P. J'lcksol} . . . . . . .  " . . . .  , . . . .  774,943 
Conveyer, portable, J. Ainsworth . . . . . . . . . . .  774,731 
Cooler, W. S. Colwell . .  , . . . . . . . . . . . . . . . . . .  775,238 
Corn husking machine, C. & J. S. Borden . .  774, 863 
Corn sheller, A. Anderson . . . . . . . . . . . . . . . . . .  774,904 
Cotton cleaning apparatus, S. D. Murray . .  775,279 
Cotton chopper, B. A. Henley . . . . . . . . . . . . . .  774,941 
Coupling, H. Gallagher .. . . . . . . . . . . . . . . .  775,167 
Coupling link, J. Holms, Jr . . . . . . . . . . . .  ,. 775,038 
Coverings, blocks, and slabs, manufacture 

of 'non-conducting, H. C. Mitchell . .. .  774,946. 

Crusher. See Clod crusher. 
Cue tip holder, J. G. Meyer . . . . . . . .. . . . . .  . 
Cultivator, Bailor & Ashe . . . . . . . . . . . . . . . .  . 
Cultivator, cotton attachment, G. Willis . .  . 
Curtain attachment, C. G. Hensley • . • • . .  
Curtain pin, R. M. Seward . . . • . . . . . . . • • • • . •  
Curtain rod, W. S. Adams . . . . . . • . . • . . • • . . .  
Cuspidor, Rieker {, Moore . • . . . . . . • . . • . . • . .  
(]ycle, foot, H. Glade, . . . .. . . . . . . . . . . . .. . .  
Dampening machine, shirt, A. M .  & J .  E. 

774,947 

774,945 
774,817 
774,809 
774,942 
774,993 
774.962 
774,953 
775,032 

Halstead " ,  . . .  , . . .  . . . . . . . .  . .  . . .  • . .  . . . .  774,875 
Deaf, signal for the, A. Ekberg . • • . • • . . . . . .  775,079 
Dental dam clamp, .T. W. Ivory . . • . . . . . . . . .  775,083 
Dental tooth pin pointing tool, L. H. C. de 

Fernelmont . .  , . . . . .  , . . . . . . . . .. . . . . . . . .  774,838 
Dentists' instrument holder, W. G. HUll-

horst . .  " . , . . . . . . . . . . .  , . .. . . . . . . . . . . . .  774,879 
Developing device, dry plate, W. Bullock . •  775,001 
Dispensing apparatus, E. E. Murphy, 

774,888, 774,889 
Display stand, M. W. Reeves . • . . . . • • • . . .  775,191 
Door hanger , F. W. Miller . . • • . • • • . . . . . •  775,223 
Door or window guard, cell, Gesner & Leete 774,874 
Drain ventillg system, house, M. J. Garvin. 774,914 
Drawing and measuring device, angle, E. C. 

Trisler ,. , . .  , . . . .  , . .  , . . . . . . . . . .. . . . . . .  774, 858 
Dredging means, N. H. & R. H. F. Sewall 775,255 
Drier, J. E. Turney . . . . . . . . . . . . • • .  774,859, 774,860 
Drill tube, W. A. Van Brunt . . . . . . . . . . . . . 774,799 
Dumping apparatus, R. H. Stevens . • . . • . . .  775,153 
Duplicating apparatus, stencil, A. B. Dick . .  775,078 
Dust pan, J. W. Snedeker . . . . . . . . . .. .. . . .  774,9\H 
Educational or scientific device, R. W. Will-

son . .  , . .  , , . " . , , , . , , . , . .  . . . .  . . .. .. .. .. 774,998 
Egg beater, W. J. Dudley . . . . . . . • . . • . . • . .  775,102 
Electric furnace, R. Raddatz . . . . . . . • • . . • . . •  775,282 
Electric light, portable, E. R. Gill . . . . . . . .  774,749 
Electric motor controller, H. L. Van Valken-

burg . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . .  774,800 
Electric spark gap, T. B. Kinraide . . . . . . . .  774,758 
Electric switch, I. G. Waterman, 

775,016, 775.052, 775,053, 
Electric testing clip, H. !f'rankel. . . . . . . . . .  . 
Electric time switch, H. K. Gardner . . . . .  . 
Electrical distribution system, P. M. I�in-

775,055 
775,284 
775,005 

coIn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,764 
Electrical impulses, apparatus for receiving, 

D. W. Troy . . . . . . . . . . . . . . . . . . . . . . . .  774.922 
Electrical impulses, selecting, D. W. Troy 775, 050 
Electrically treating materials, W. S. Frank-

lin . . . . . . . . . . . . . . . . .  " . . . . .  , . . . . .  " . .  , 775,031 
R'lectrode, self-contained hand, T. B. Kin-

raide . . . . . . . . . . .  , . . . . .  , . . . . . .  , . . . . . . . .  774,760 
Ifjlectromagnet, W. Meyer . .. . . . . . . . . . . . . . . .  775,145 
Eh'ctroplating isolated designs on vitreous 

surfaces, L. Blower . . . . . . . . . . . . . . . . . . .  774,976 
Elevator, J. J. Carr . . . . . . . . . . . . . . . . . . . . . . .  775, 234 
Elevator stop, automatic, If .... W. Hackmann 774,751 
Engine controlling and governing gear, pres-

lSure, E. Crowe. . . . . . . . . . . . . . . . . .. . . . . .  775,240 
Engine cylinder cooling system, internal 

combustion, C. W. Hart . . . . . . . . . . . . . . .  774,752 
Engine safety attachment, hoisting, F. W. 

Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
Engraving machine, automatic, M. Barr . .  
Excavating machine, R. C. Canfield . . . . . . .  . 
Explosion motor, F. Henriod-Schweizer . . .  . 
Explosive engine, J. S. Losch . . . . . . . . . . .. .  . 
Eyeglass nose guard, J. E. Limeburner . . .  . 
F'eed water heater, D. A. Otis . . . . . . . . .  . .  
Feed water heater, B .  J. White . . . . . . . . .  . 
F·peder, automatic boiler, Davis & Ault . . .  . 
Fibers, apP'lratus for retting vegetable, B. 

S. Summers . . . . . . . . . . . . . • . . . . . . . . . . . . .  
File, 'bill, .T. P. Womble . . . . . . .. . . . . . . . . . .  . 
Finger ring, M. L. Robbins . . . . . . . . . . . . . . .  . 
Fire escape, J. A. Watt. . . . . . . . . . . . . . . . . .  . 
Fire escape, J. Wenig . . . . . . . . . . . . . . . . . . .  . 
Fishing reel, A. F. & W. Meisselbach, Jr., 

g?'h�� 
774,908 
775,120 
775,243 
775,085 
774,992 
774,997 
774,83 3 

774,856 
775, 159 
774,781 
775,157 
775,158 

reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  12,283 
Float, electrical contact controlling, I. G. 

Waterman . . . . . . . . . . . . . . . . . .. . . .... ... 775,056 
Floor jack, C. M. Millican . . .. ............. 775, 146 
F'looring clamp, E. F. Rosier . . . ... ......... 775,092 
Flour dressing machine, W. D. Gray • • • . . •  775,171 
li'lowers on graves alive, device for keep-

ing, L. Maurer . . . . . . . . . . . . • • • • • . • • • • • . .  774,988 
Flue expander, J. A. Player . . . ............. 775,245 
Flushing tank. H. J. Luff . . . . . . . .. ...... . .  774,766 
Folding seat, portable, R. Fuchs . . . • • • . . . .  774,873 
Form, garment, G. Weant. . . . . . . . . . ...... . .  775,260 
Fruit box, C. W. Stevenson . .. .. . . . . .. . . .  775,048 
Fruit gatherer, F\ H. Borden . . . . . . . . . . . . . . .  774,7:37 
Fruit gatherer, J. R. Reid . . . . . . . .. . . ..... 775,248 
Fruit grader, T. Strain . . . . . . . . . . . . . • • • • • . .  775,015 
Fruit picker, H. J. Sharp" . ,  . . . . . . . . . . • • • •  774,793 
I" uel, artificial, G, K. Hollister, Jr . . • . • • • • •  775,241 
Furnaces. See Boiler furnace. 
Furnace charging apparatus, blast, K. 

Schneider . . . . . . . . . . . . . . . . . .  , . .. . . . .. .. 774,788 
Gauges, electric indicating mechanism for 

pressure, J. P. Anderson . . . . . • . . . • . . . .  774,815 
Game, card, J. H. Whitelaw . . . . . . . . . . . . . . . .  775,.072 
Garbage box or receptacle, H. Breyer . . . . . . .  775,061 
Gar���;�f;J�: ��gki���o�:n�,. 

t�h.�!\'wr1��t 
774,805, 774,807 

Garbage or offal and removing the oil or 
grease therefrom, apparatus for cooking, 
C. S. Wheelwright . .  , . . . . . . . . . . .  , . . . . .  774,804 

Garbage or offal and removing the oil 
therefrom, apparatus for cooking, C. S. 
Wheelwright . .  , . . . . . . . . . . . .  " . . . . . . . . .  774,806 

Garhage or offal, apparatus for removing oil 
or grease from, C. S. Wheelwright. . . .  774,808 

Ciarment clasp or hose supporter. A. H. 
Cohn . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  , 774.829 

GaHnent fastening, E. G. Skinner . . . . . . . . . .  775, 094 
Gas burner, A. B. Shaw , . . . . . . . . . .  , . .  , . . . .  775, 289 
Gas hurner mantle, incandescent, H. Dewey 775,128 
Gas check, A. Ullmann . . . . . . . . . . . . . . . .... . 775,156 
Gas generator, F. S. Vincent. . . . . . . . . . . . . .  774.802 
Gas heater, I. Block . . . . . . . . . . . . . . . . . . . . . .  775,025 
Gas meter variable pressure compensating 

mechanism, Ii'. H. C rawford . . . . . . . . . . .  774,910 
nas producer, H. L. Dixon . . . . . . . . .  . -. . . . .. .  775.265 
Gas purifier valve connection, J. S. De 

Hart, J, .. . . . . _ . . . . . . . . . . , .. . . .. .  , . . . . . .  774, 911 
Gases, nppUI'atu8 for electrically trf'ating, 

K. Birkeland . . . . . . . . . . . .. .  , . . . . . . . .  , . .  775,123 
Gaseous material, means for separating non-

gaseous from, A. G. McKee . .. ... . ... . . .  774,851 
Gate, W. W. Sanders . . . . .. . . . ... . . . . . . . . .  774,787 
Gate, H. I. Ingersoll . . . ... ... ...... . ... . . . . 774,881 
Gate, G. W. Thompson . . . . . . . . .. ... . . . . . . . 774,898 
Gate, A. E. Airhart . . . . . . . . . . . . . . . . . . . . . . . .  774,963 
Gear mechanism for machine tools, change, 

W. T. S, .Tohnson . . . . . . . . . . . . . . .  , . . . . . .  774,883 
Gf'aring, change speed, L. P. Mooers, reissue 12,284 
Gearing for machine tools, feed .. Jo'. Holz . .  774,843 
Gum setting, F. A. Fairbrother, .Jr . . . . . . . . . 715,030 
Glass grinder, plate, H. W. Thomas . . • • • • •  , 774,857 
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JUST PUBLISHED 

�tnerican Estates 
and Gardens 

4to. llx 1376 inches. Illuminated Cove r and 
275 Illustrations. 340 Pages. Price, $10.00 

By BARR FERREE 
Editor of Scientific American Building Monthly, Corresponding Member 

of the American Institute of Architects and of the Royal 
Institute of British Architects 

A SUMPTUOUS book dealing with some of the most stately houses 
and charming gardens in America. The illustrations are in nearly 
all cases made from original photographs, and are beautifully printed 

on double coated paper. Attractively bound. This book will prove one of 
the most salable holiday books of the season, and will fill the wants of those 
who desire to purchase a luxurious book on our American homes. An illus­
trated prospectus mailed free on request. 

UVIUNN COMPANY 
Subscription Dept. 0.0. 

Publishers of 
U Scientific American " 337 Broadway, New York 

AMERICAN JUMP SPARK IGNITION OUTFITS 

• SEE <JA1'ALOGUE VY. 

MARINE 

AUTOMO BILE 

STATIONARY 

MOTORCYCLE 

NOT FOR FARMERS ONLY 

is not only 

The Leading Journal of Agriculture 
and positively 

The ONLY Agricultural NEWSpaper 
but also 

The one weekly devoted to country life which no suburban 
and no city owner of a country place can afford to be 

resident 
without 

Subscription, $1.50 Four Months"Trial, 50c. AGENTS WANTED EVERYWHERE 

SPECIMEN COPIES FREE It wlll pay anybody interested 1>1 an>Jr�"�� It! country 
life to send for them. Address the pubJishers: 

LUTHER TUCKER f& SON. Albany. N. Y. 
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The prime requisites of a 
perfect u n d e r W e a r  are : 

Healthfulness, Durability, Fit, 
Finish. " Jaeger " possesses 
these in a pre-eminent degree. 
Hence its unique distinction as 
a household word in the land. 

Reconunended by leading 
physicians · every'Where 

Booklets ana Samnles Free. 

DR. JAEGER'S S. W. S. CO:S OWN STORES : 
New 'York : 

1 306 Fifth Ave. 

Brooklyn : ��X ��Yi'�n
w
ilr. 

Boston : 230-232 Boylston St. 
phila. : 1510 Chestnut St. 

Chicago : 82 State St. 
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THE CA R LI S L E  a f i N CH co 
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WOLVERINE 
SELF STARTING AND 

REVER SING 

Gasoline Marine Engines 
3 to 8 bbrse power. Launcbe8 

18 to 75 ft. Write for catalo�ue. 

WOLVE R I N E  MOTOR WORKS 
Grand Rapids. Mich ..  U .  S, A. 

Brooklyn offi ce, 97 22d St. 

IMPORTANT. 

T H E  
FO U R -T RAC H. 

N EWS 
The Popular Illustrated 
Magazine of Travel and 
Education 

From I30 to I 60 pages each issue, 
every one of which is of human in­
terest, 

Subscriptions for 1905 only will be 
received until December 3 1st, I904, 
at 50 cents per year ; to foreign 
countries $1 .00. 

After January Ist, 1905, the sub­
scription price will be $1 .00 ;  to for­
eign countries $1. 50 ; at newsstands 
ten cents per copy. 

S U B S C R I B E  N O W  
and take advantage of this extra or­
rlinarily low rate. 

GEO. H. DANIELS, Publisher 

7 East 42d St., New- YorK 

Box No. 26 

HE O T HER PLACE 
is full  of men whose 
greatest regret is that 
their wives and chil­
dren were left unpro­
vided for. How easy 
it would have been 

to have made the future of their 
loved ones secure. May we send 
you our l ittle booklet telling " how " 

We insure by mail . 

PENN MUTUAL LIFE INS. CO . 
PHILADELPHIA 

Scientific American. 

G lass making machine, window, E. Chees--
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,204 

Gold and oxid of iron from sand, recovering, 
'1'. J, Lovett . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,043 

Gold saving apparatus, L. Sachse " " , . ,  . .  , .  774,786 
Grappling hook, W. T. Wllsoll . . . . . . . . . . • . .  774,900 
O.'iudlng: machine, D. S. �l'bornpson . . . . . . . . 775,258 
Grindstone wetting device, E. A. Bostrom . .  774,864 
Gymnastic apparatus, J. B. Cbavez . . . . . . . . 774,738 
Hammer, power, J. D. Seibert . .  · . . . . . . . . . . . . 774,791 
Handle attachment, W, Chambers " " . .  " .. 7Th,236 
Harrow, disk, W, Sobey . . . . . . . . . . . . . . . . . . . . 775,283 
Hat frames, device for forming wire, W. M. 

Jameson . . . . . . . . . . . . . . . . . . . . . . . 775,174. 775,175 
Hat frames, form for making twisted wire·, 

W, M . .  Jameson . . . . . . . . . . . . . . . . . . . . . . .  775,173 
Hay rack clamp, G. Wenzelmann . . . . . . . . . . 774,861 
H ides, machine for applying coloring matter 

to, R, W .  Churchill . . . . . . . . . . . .  " ..... 774,935 
High frequency device and vacuum tube 

stand, portable, T, B, Kinraide . . . . . , . , .  774,759 
Hinge, W. K. Henry . . . . . . . . . . . . . . . . . . . . . .  774,878 
Hoisting apparatus, J. Campbell. . . . .  , . . _ ,  . . 774,828 
Hoisting, dumping, and tramming apparatus, 

N, C, Miller . .  , .. , ....... " . . . . ..... . . .  775,189 
I-look and eye fastening macbines, hook 

feeding mechanis:pl fOr", W. A. Courtland 775,075 
Horseshoe, composition, H. Bartley . .  774,819 ,  774,820 
Hub, wheel, L. Zamboni . . . . . . . . . . . . . . . . . . . 774,927 
Identification slip holder, If. O. Hicks . . . . . .  774,754 
Igniters, protecting device for self-acting, J. 

Kellermann , ........ , .. . . . , . . ..... ..... 774,844 
Insulated electric conductor, .J. A. Heany . . 775,274 
Insulated electric wires, branch box for, M. 

Havens, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 775,037 
Insulators, manufacturing earthenware, F. 

M. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774,765 
Internal combustion engine, .1. If'. Duryea , .  775,103 
Ionone, making homologues of, R. Schmidt. 775,251 
I roning tabJe or board, extension, I. Spurlin 775,070 
Jewel pin setter, 0. E, Scott . . ,  . . . . . . . . . . . 775,253 
Kinematographic or like projections, objec-

tive for, A. ID. E. Brcard . . . . . . . . . . . . . . 775,000 
Kitchen utensil, W. H. Levey . . . . . . . . . . . .  774,763 
Knitting machine take-up mechanism, L. C. 

Huse . . . . . . . . , . .. . ..... ..... . . . . . . . . . . .  774.755 
Lamp, electric arc, R. Scott . . . . . . . . . . . . . . .  774,789 
Lamp, electric arc, 'I'. Hamilton-Adams . . . .  774,876 
Lamp extinguisher, mechanical. M. Busch . . . 774,907 
Lamp igniter, oil, S. M. Meyer . . . . . . . . . . .  774,769 
Lamp, vacuum arc, H. Edmonds . . . . . . . .  774,836 
Lamps, system of distribution for electric 

glower, A, J, Wurts . . , .. , ............. 774,812 
Lathe, self-centering axle, IC von Boeck-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,825 
Leather, appm'atus for baking or curing pat-

ent, W, R. Smith . . . . . . . . . . . . . . . . . . . . . 774,971 
Lens grinding machinc, E. L. Egolf . . . . . . . . .  774,745 
Letters, etc., franking or stamping ap-

paratus for, I{rag & Hansen . . . . . . . . . . .  774,761 
Levee protector and making same, Ii'. V. 

Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774,901 
Level, try gravity, J, A, Drew . . . . . . . . . . . .  775,129 
Lifts, automatic wheel brake for, W. 

Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,850 
Light extinguishing apparatus, time, S. 

Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,926 
Liquid dispensing apparatus, 1('. G. Kammer-

er . .  , .. , ...... ...... , . . ............. , .. 774.986 
I�iquid distributing apparatus, H. L. Emer-

son , ... " . , " " " " ' , . , " " " ' , . , " ' , . 774,7 4H 
Loading machine, A. J. Doss . . . . . . . . . . . . . . .  77:J��ln 
Lock, H. Bil'kedal . . . . . . . . . . . . . . . . . . . . . . . . 174.S:l:� 
Lock, B, Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . 774.970 
Locomotive boiler, J. M, McCiello n . 774,773, 775,115 
Locomotive, compressed air, W. R. Pratt . . .  774,778 
Locomotive safety device, H. Botermann . . . .  775,074 
Loom for weaving pile fabrics, A. Heald . .  775,218 
Loom heald wire, carpet, J. Cocker . . . . . . . . 774,909 
Loom shedding mechanism, R. Crompton . .  775,076 
Loom shuttle, H, A, Kennedy " " . . . . . . . . . .  774,944 
l.u Iu'len to)', G. WHlcb . . . . . . . . . . . . . . . . . . . . . . 774,960 
Lug. SUlJI.mrUng. 0, M. Burns . . . . . . . . . . . . . .  774.,..932 
Machine parts, disconnecting suspension de-

vice for heavy, F. G. J. Schulze�Pillot 775,252 
Magnets of alternating current generators, 

rotating the field, G, F, Scott . . 774,955, 774,956 
Magnets of dynamo electric machiI es, �'ota t-

ing field, C. F. Scott . . . . . . . . . . . . . . . . . . .  774,954 
Mail bag catcher and deliverer, W. Davidson 775,208 
Malt kiln, C. E. Glafke . . . . . . . . . . . . . . . . . . . . 774,915 
Mantelpiece, wainscoting, face plate, or slab 

for covering walls, ceilings, etc . ,  D. 
Roehm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Match box, C. W. Townsend . . . . . . . . . . . . . .  . 
Matrix band retainer, L. H. Babcock . . . . .  . 
Measuring and delivering device, rope, S. D. 

774,783 
775,071 , 
774.816 

Lindsay . . . .  , .... , .... . .. . .... . ........ 774,987 
Meat press, V. M. Kent. . . . . . . . . . . . . . . . . . .  775,181 
Metal bars to sheets in pile in a ht>att>d 

state, apparatus for reducing, T. V. 
Allis . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tw,022 

Metals, apparatus for treating finely divided 
material for the recovery of, D. C. 

IHilk
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i'.Iirror hanging device, J. P. Eustis . . . . . . .  . 
Mixer, W. J. Judd . . . . . . . . . . . . . . . . . . . . . . .  . 
lUotor, M. R. Conway . . . . . . . . . . . . . . . . . . . .  . 
Music box, L. Perotti . . . . . . . . . . . . . . . . . . . . .  . 
:Husic holder, I. C. Adams . . . . . . . . . . . . . . . .  . 
l\fmiic tune sheets, machine for making, N. 

774,736 
774,797 
775,003 
775,242 
774.867 
774,920 
774,814 

Collins . . , ..... , ...... , .............. , .  775,237 
Musical ' instruments, combined support and 

tone modulating device for, .T. F. 
C}ladieu'>: . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Nipple or mouthpiece, C. A. Lindsay . . . . .  . 
Noodle machine, A. F. P. Stenzy , . . . . . . . . .  . 
Nut lock, H, J, Berkley " " , . " " " " " " , . 
Oil burner, G. W. Arper . . . . . .  , . ,  . . . • . . . . .  
Oil call, Nilson & Hagemeister . . . .  ' . . . . . . . . .  . 
Oiling device, W. W. Nugent. . . . . .  , . . . . . . 
Ores, reducing, H. F. Brown . ,  . . . . . . . . . .  . 
Ore roasting furnace, A. P. O' Brien . . . . . . .  . 
Ornamental stand, E. G. Hess . . . . . . . . . . . .  . 
Packagillg machine, A. & J. H. McLeod . .  . 
Pacldng, metallic, J. A. Magnusson . . . . . .  . 
Pacldng, metallic, G. D. Rollins . ,  775,193, 
Packing, metallic piston, G. E. Ericsson . .  
Pall. See Dust pan. 

774,750 
774,848 
775,152 
775,100 
774,928 
77(!,281 
774.969 
774,930 
775,147 
774,753 
774,774 
774,886 
775,194 
775,213 

Paper box, Eisenhardt & Stoehr . . . .  , ....... 774,981 
Paper box corners, etc., fastener for, T. Pilz 775,090 
Paper making, apparatus for preparing fiber 

for, F. H. Cloudman . . . . . . . . . . 775,027, 775,028 
Paper pulp, J. Ferrand . . . . . . . . . . . . . . . . . . . . 774,9 2: 
Passenger drop, J. J. Carr . . . . . . . . . . . . . . . . . 775,235 
Pasteurizing bottled liquids, O. Mathie . . . . . 775,144 
Pastry, ete" holder for, E, W. & A, M. 

Genter . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . 
Peat treating apparatus, W. · T. Griffin . . .  . 
Pencil holder, C. E. Trump . . . . . . . . . . . . . .  . 
Pencil sharpener, Huyck & Lamson . . . . .  . 
Pencils, dc.,  machine for imprinting, H. C. 

774,839 
775,137 
775,097 
774,880 

Biette , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774,882 
Pendant. adjustable, E, J, Shaw . . . . . . . . . . . 774,852 
Penholdpr, pen ejecting, F. H. Maxam . . . . . . 774,887 
Petroleum burner, Ferguson & Brnsh . . . . . . . .  774,747 1 
Photographic printing fl'ame, W. E. Dobbins 775,101 
" iallo, R, S, Bowen , ' , ' " . . .  , . ,  , 775. 161, 775.262 
Piano key h�nsion adjuster, C. C. Ward . , . . 774,961 
Piano pedal action, R. S. Bowen . . . . . . . . . .  775,162 
Pick, miner's, W. H, Foley . . . . . . . . . . . . . . . . 774,748 
Piling, sheet, .J. N, Hatch . . . . . . . . . . . . . . . . 774.877 
I'1II0w, 0, B. Starkwather . . . . . . . . . . . . . . . . .  774,996 
Pipe cutting aud threading machine, port-

able, C, S, Card . . . . . . . . . . . . . . . . . . . . .  . .  
Pipe hanger, adjustable, O. C .  Meyer . . .  . 
Pipe mold core, P. Clifford . . . . . . . . . . . . . . .  . 
Pipes, tool for and process of repairing, J. 

774,934 
775,244 
775,205 

H. Christmall . ,  . . . . . . . . . . . ..... . . . .... 775,124 
Pitcher, antidrip, M .  S. Cross . . . . . . . . . . . . . .  774,739 
l'lanter, two row, M. B. Gooh g . . . . . . . . . . . . 775,033 
Potato diggt>r liftt:'l', E. Saatz . . . . . . . . . . . .  774,785 
Pottery molding n achin(�, L. Mary . . . . . . . .  774,918 

Power transmittill,g mechanism, L. D. Robin-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77-1,782 I 
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Print machine, blue, Bnchholz & Rademacher 775,232 
Printing machine, .J. S. DUllcan . . • • • • • • • •  774,912 
Propeller, T. G, 'rl ompson , . , . ' . . .  , . . ..... 775.155 

Newton . . .  , ...... , . . ..... . . ........... 774,990 

Luxurious Linen Underwear 
WAR RAN TED TO WEAR WEL L 

:fBelfast 
mesh 

Warmest for Winter weather ; comfortable 
always ; cleanest, healthiest, best in every way. 

" White " has been through the bleacher's 
hands ; " Natural Linen " gives all the wear 
there is and is more absorbent-equally grate­
ful to the skin. Price the same. 

Send for Samples of Fabric and our Free Book 

Sold by all  dealers, or sent direct by 
mail if your dealer won't supply it 

BELFAST MESH UNDERWEAR CO" 366 Mechanic St.', Poughkeepsie, N. y, 

PRINTING THAT BRINGS RESULTS PAYS YOU 

WE attend to every detail of Writing, lllustrating, Printing and Binding Booklets, 
Inventors and manufacturers wishing to sell or exploit their patents can do It very 
effectively by good circulars and booklets, Estimates furnished. Send 8c. postage 

for samples and handsome souvenir engraving of St Louis Exposition, 1 4x20 ,  on 20x24 paper, 
C. L WRIGHT &- CO., 1 32-4-6  West 1 4th Street, New York. 

P R A CT I CA L  A R T I C L E S  O N  

EXPERIMENT AL ELECTRO-CHEMISTRY 
By N .  MONROE HOPKINS 

w i l l  a p p e a r  i n  
S c i e n t i f i c  A m e r i c a- n.  

t h e  
S u p p l e In e n t  

The articles describe simply and clearly experiments in electro·chetnistry with 
easily constructed apparatus. Intelligible and lucid drawings and photographs ac­
company the articles. 'J'he entire series, when complete, will constitute a splendid 
student's manual of electro-chemistry. 
Each number of the SUPPLEMENT costs 10 cents by mail. Subscrihe for the year 
and be sure to recei ve all the papers containing the articles. 

MUNN !8l COMPANY 361 Broadway NEW YORK 

Blasting ? Dee Star Electric POWder Fuses 
� tar Electric Exploders, Star 
Time Fuses and Push Down Bat­
teries. They make blasting sure and 
sate. Send for information. 
STAR ELECTRIC FUSE WOUKS 

WilkelilbDrre, PD. 

H I S T O R Y  
IN  T H E MAKING 

ONE D OLLAR 
A YEAR 

TEN CENTS 
A COpy 

Over IOO 
Illustrations 

THE 
A S A M P L E  C O V E R  D E S I G N  

A $3 , 00 
MAGAZINE 

FOR BUT $ 1 . 00 
A YEAR 

£28 Pages 
Every Month 

WORLD TO-DAY 
is not simply a chronicle of events or a summary of other pUblications. 
It obtains its information at first hand and is al ways up-to-date It em­
bodies a new idea that has met with remarkable success, and has an 
individuality of its own. 
THE WORLD To-DAY contains in each issue vigorous editorials upon per­
sons, opinions and events, It also contains articles from th2 foremost 
men and women of the day upon an astonishingly wide range of subjects 
of current interest. The Calendar of the month, Biographies of noted 
men and women, Book Reviews and Cumulative Index in each issue, are 
features that appeal to people who wish to keep in touch with the world's 
progress and have not time for extensive reading, Its articles on scien­
tific subjects have attracted wide attention. It is the only magazllle pub­
lished treating of the realties of life that is sold at a popular price_ 
In point of presswork, illustrations (many in colors), range of subjects 
and general attractiveness it is unequaled by any other magazine. 

Fact more interesting than fiction wh-en presented right 

The only magazine of its class at ONE DOLLAR per year 

SUBSCRIBE NOW. SAMPLE COPY TEN CENTS 

THE WORLD TO-DAY CO. , I I 38, 67 Wabash Ave , CHICAGO 
Puddling furnace, mechanical, W. B. Burrow 775,026 r 
Puff comb, adjustable pompadour dip, A. E. 

I Pulley, self-oiling loose, A. J. Stickler . . . . . . 775, 154 
Pulley, split, H, A. Davenport. . , . . , . ...... 774, 965 'IIII ............................................ � Pulp screen, H. J. Dickerson • • •  , • . • . . •  ' • •  774,966 



Pulverizer, A. Raymond . • . . . • . • • • • • • • • • . • . .  775,068 
Fulverizing mill, J. H. Elspass . . . . . . . . . . . . .  775, 130 
Pulverizing mill, centrifugal, A. Raymond . .  775,069 
Pump, J. W. Park . . . . . . . . . . . . . . . . . . . . . . . . .  775,117 
Pump coupling, windmill, C. W. Decker . . . .  774,"939 
Pump, lubricating, McCanna & Markle . . . . . .  775 ,067 
Pump operating means, C. l( Mayer . . . . . . . .  774,919 
Pump, plumbt�l" s force, J. H. Lawless . . . .  775,065 
Pump pod coupling pin, F. I. Webber . . . . . .  775,200 
llump valve, high pressure, W. J. Baines . .  774,732 
Pumping and dredging apparatus, G. A. Far· 

"'ell ...... . ..... . . . ........ . ....... . .  775,267 
Puttyillg tool, W. J. McClenahan . . . . . . . . . .  775,089 
Rail bond, E. P. Howe . . . . . . . . . . . . . . . . . . . . .  775 ,082 
Rail bond compressor, G. M. Willis . . . . . . 774,810 
Rail brace, J. F. Kelly . . . . . . . . . . . . . . . . . . . . 774,845 
Rail joint chair, T. Ditmars . . . . . . . . . . . . . . . . 774,741 
Rail joint chair, B. H. Tripp . . . . . . . . . . . . . . 774,899 
Railway block signal system, electric, H. W. 

Souder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,897 
Railway frog, V. Angerer . . . . . . . . . . . . . . . . .  775,160 
Railway signal, C. R. Traxle,r . . . . . . . . . . . . . . 775,199 
Railway switch adjuster, automatic, W. T. 

Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,064 
Railway tie and brace, steel, H. C. Stout . .  775 ,049 
Rak�, W. Cronk . . . . . . . . . . . . . . . . . . . . . . . . . . . 774,980 
Ratchet drill, J. F. Hannigan . . . . . . . . . . . . . .  775 ,1;l9 
Razor, Ie C. Gillette . . . . . . . . . . . . . .  775,134, 775, 13[, 
Receptacle fastener, C. M. Hunt.  . . . . . . . . . . 775,172 
Reclining chair, E. Perry, Jr . . . . . . . . . . . . . . . 774,776 
Reel. See Fishing reel. 
Rpfrigerating device, air, J. C. Witter . . . . . .  774,811 
Refusp burning furnace, T. C. Clark . . . . . . 774,936 
Refuse crematory, C. Force . . . . . . . . . . . . . .  774,871 
Reversing mechanism, E. H. Eshelman . . . .  774,837 
Rice polishing machine, R. W. Welch . . . . . .  775,098 
Riveting machine, L. G. Glazier . . . . . . . . . . . . 775,215 
Rocking horse, J. L. Rively . . . . . . . . . . . . . . . . 775 ,192 
Roll materials, locking holdet· for, C. F. 

Cramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,937 
Roll pinion mechanism, J. Kennedy . . . . . . . .  775,142 
Rolling mill, R. C. Stiefel. . . . . . . . .  774,795, 774,796 
Rotary engine, J. T .  Early . . . . . . . . . . . . . . . .  775,212 
Rotary engine, A. Carville . . . . . . . . . . . . . . . .  774,979 
Safety alarm, L. N. Coffield . . . . . . . . . . . . .  775,165 
Sash lock, J. R. Croni n . . . . . . . . . . . . . . . . . . . .  775,127 
Sash raising or lowering appliance, window, 

C. ·A. Bergersen . . . . . . . . . . . . . . . . . . . . . . . .  775,122 
Saw, frame, A. M. Remington . . . . . . . . . . . . . .  774,780 
Saw guide, undercut. J. Loepp . . . . . . .. . . . . . . 774,885 
Saw setting machine, 'I'. M. Hakes . . . . . . . . . 775,035 
Saw teeth, J. H. McLean . . . . . . . . . . . . . . . . .  775,012 
Sa wing machine, J. R. Reid . . . . . . . . . . . . . . . . 775,247 
Scraper, Hoover & Mason . . . . . . . . . . . . . . . . . 775,081 
Spparator, C. T. Freid . . . . . . . . . . . . . . . . . . . .  775, 004 
Spwing machine feed mechanism, H. W. 

Larsson . . . . . . . . . . . . . . . . . . . . . . . .  , ...... 775,011 
Spwing machine looper mechanism, L. Oll-

derdonk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,014 
P('wing machine needle, E. J. Hall 775,036 
8l''''ing machine plait forming attachment, 

J. H. D e  Nike . . . . . . . . . . . . . . . . . . . . . . . . . 775,209 
Npwing machine stitch forming mechanism, 

O. R. Van Vechten . . . . . . . . . . . . . . . . . . . .  775,225 
Rhingle, metallic, C. L. Darnall . . . . . . . . . . . .  774,740 
Rhoe, A, C. Rounds . . . . . . . . . . . . . . . . . . . . . . .  774,784 
Rhoe fastener, S. J. Swanson . . . . . . . . . . . . . . . . 774,957 
RhntUe box actuating mechanism, R. B. 

Goodyear . . . . . . . . . . . . . . . . . . . . . . 775,169 
Sign plates, making, A. M. Montgomery . . . . 774,772 
:-3'ignaling system, electric, Young & TownM 

send . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,813 
Silo carrier, C. M. Smith . . . . . . . . . . . . . . . . . . . 774,794 
Siphon filling apparatus, 1.1. P. Setzler . . . . .  774,792 
Rled, I. Sleno . . . . . , . . . . . . . . . . . . . ..... . .. . .  775,045 
Smoke condenser. H. Matthews . . . . . . . . . . . . .  774,849 
Smoke preventing furnace, W. A. Koneman 775,041 
Sole vulcanizing and applying apparatus, 

shoe, G. F. Butterfield . . . . . . . . .  , . . . . . . .  774,865 
Rpeed indicator, automatic rotal'y, H. Dahl 774,964 
Rpped regulator, N. Pedersen . . . . . . . . . . . . . .  774.8V2 
Spinning apparatus, G. O. Dmper . 774, 742 to 774,744 
Spool attachment, F. G. Hendr.vx . . . . . . . . .  775,219 
Spool, bobbin, or the like, W. E. Bennett. 774,734 
Springs; device for adjusting the tension of, 

E. S. Bucknam . . . . . . . . . . . . . . . . . . . . . . . 774,931 
Stamp, hand, E. Ocumpaugh . . . . . . . . . . . . . . .  775, ]90 
Rtamp mill, B. T. Scott. . . . . . . . . . . . . . . . . . . .  775,151 
Rteam boilpr, E. H. Taylor . . . . . . . . . . . . . . . . . 775,096 
Rteam engine, M. R. Conway . . . . . . . . . . . . . 774,868 
Rteel armor plate, etc., with a hardened 

face, manufacture of, T. J. Tresiddel· . . 774, 959 
Htf'f'l, manufacture of, T. J. Tresidder . . . . 774,958 
Rteel, treating and recarburizing scrap, H. 

B .  Atha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,973 
Rtprposcope, lens, M. von Rohr . . . . . . . . . . . . .  774,801 
Rterilizing apparatus, M. B. Perry . . . . . . . . . .  774,948 
Stopper extractor, C. Haussmann . . . . . . . . . . .  775,273 
Rtove, gas generating, C. A. BuzzelL . . . . . . 774,866 
Rtrap attachment, N. A. Smallman . . . . . . . .  774,853 
Street sweeper, A. Bl' own . . . . . . . . . . . . . . . . .  775,163 
Surgical purposes, electric baker for, Ed-

mands & Hoyt . . . . . . . . . . . . . . . . . . . . . . . 775,105 
Rnspender hook, J. C. McRal' . . . . . . . . . . . . . . 775 ,013 
Rnspension rack, adjustable, J. D. McKee . .  774,968 
Rni'lpensory, J. C. Riley . . . . . . . . . . . . . . . . . . . .  775,288 
Rwing, circle, C. C. Keen . . . . . . . . . . . . . . . . .  774,757 
Rwitch operating apparatus, J. Bace . . . . . . . .  775,023 
Tablp. See I roning table. 
Tallie, W. F. & C. P. Groll . . . . . . . . . . . . . . . 775,006 
T('legrf1ph repE'ater, W .  E. Athearn . . . . . . . . 774,905 
Tt'lpphonE' exchange system, H. G. Web-

st('1' . . . . . . ... . ..... . .. . . . . . . .  775,226 to 775,229 
Tp}pphone or the like recpiver, D. W .  Troy 774,923 
TE'l(�phone receiver adjustable support, G. W. 

Sebastian . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,254 
TplephorH� register, G. S .  Nickum . . . . . . . . . .  774,991 
1'dt'phone system, W. R. Whitehorne . . . . . . 775,201 
�'plephone system, central energy, K. B. 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,770 
Telephone transmitters, protecting dia-

phmgm for, W. M. Bashlin . . . . . . . . . . . 774,929 
Tf'mperatul'e regulator, C.  E. Jewell . . . . . . .  774,882 
Thf'rmopile, Lyons & Broadwell . . . . . . . . . .  775,187 
'l'hermopile elements, Lyons & Broadwell . . . 775,188 
Tb('rll1o · 1 u t. M. J- L�vy . . . . . . . . . . . . . . . . . . .  774\.847 
1'iclwt, railway, W. H. Barnes . . . . . . . . . . . .  774,733 
rficket, railway, R. E. Lee . . . . . . . . . . . . . . . . .  775,042 
'Tire, pneumatic, E. H. Seddon . . . . . . . . . . . • . .  774,790 
Tire vehicle, R. S. Graham . . . . . . . . . . . • . . . .  775,272 
'I'obacco pouch, O .  Van Cole . . . . . . . . . . . . . . .  775,259 
'rowel rack. H. P. Kochsmeier . . . . . . . . . . . . .  775,184 
Trace holder, G. H. l'eru!lld . . . . .. . . . . . . . . .  775,132 
Trolley system for overhead electric lines, 

J. B. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . 775,276 
Truck, R. W. Grunske . . . . . . . . . . . . . . . . . . . . . 775,138 
Truck, car, ·E. A. Curtis . . . . • . . . . . . . . . . . . . .  775 ,207 
Truck, car, J. H. Graham . . . . . . . . . . . . . . . . .  775,271 
Trunk, H. Romunder . . . . . . . . . . . . . . . . . . . . . . .  774,92 1 
Turbine, elastic fluid, W. S. Elliott, 

775,106 to 775,108 
Turbines, apparatus for regulating the speed 

of steam, G. O. M. Olsson, reissue . . . .  12,285 
TUl'ning cutter, G. Weber . . . . . . . . . . . . . . . . . .  774,803 
1'ul'ret tool, B. M. W. Hanson . . . . . . . . . .  775,109 
'l'ypewriter carriage feed mechanism, ��ox & 

Barrett . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  775,269 
Typewriter machine scale and pointer me­

chanism, Fox &. Barrett . . . . . . . . . . • . . . .  775,270 
Typewriters or like machines, type bar for, 

F. X. Wagner . . . . . . . . . . . . . . . . . . . . . . . . .  774,925 
Typewriting machine, F. X. Wagner . . . . . .  774,924 
Typewriting machine line-gage, F. J. 

Hohner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 775,140 
Undergarment, G. H. Lumb . . . . . . . • . . . . . . . .  775.086 
v alve, A. T. Jones . . . . . . . . . . . . . . . . . . . . . . .  774,985 
Valve and regulating means therefor, J. A. 

Staples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774.972 
Valve controlling mechanism, electrical, I. 

G. Waterman . . . . . . . . . . . . . . . . '775,021, 775,051 
Valve controlling mechanism, electromag-

netic, I. G. Waterman . . . . . . . . 775,017 to 775,019 
Valve controlling system, electromagnetic, 

I .  G. Waterman . . . . . . . . . . . . . . . . . . . . . .  775,020 
Valve, electromagnetic, I. G. Waterman . . . . 775,054 
Valve for locomotive cylinders, relief, F. L. 

Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,250 
'\) ehicle, self propelled, Mills & Williams . .  774:771 
Vehicle, etc., coupling, J. Ammann: . . . . . . .  774,903 
Vehicle wheel, A. Boguslavsky . . . . . . . . . . . . . 774,735 
Vehicle wheel, E. G. O ' Brien . . . . . . . . . . . . . .  774,8 9 1  
Vehicle wheel. R. & J .  H. Lancaster . . . . . . . .  775,009 
Vending machine, O. M. Southwick . . . . . . . .  775,256 
Vessels with coal, etc. , apparatus for load� 

ing, C. Brown . • • • • • • . • • • . . • • • • • • • • • • • •  775,164 
'i !se, anyil foot, Ill. M. Cornell . . . . . . . . . . . .  7711,239 
l'oU .. .  aelllD.e, J. B. IlaIlIU,\fI, . . . . . . . , . . . .  711.111 
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Book-keeper ... . .  , . . . . . . . . . . . . . . . . . . .  . 
Beauty & Health ..... . . . . . . . . . . . . . . . .  . 
Home & Farm . . . . . . . . . . . . . . . . . . . . . .  . .  
Housekeeper . . .. . . . . . . . . . . . . .. ...... . 
How to Live .. .. ...... . . . . . . . . . . . . . . .  . 

Ladies' World . . . . .. .. .. . . . . . . . . . . . . .  . 
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McCall's ..... . .. . . . . . . . . .. . . . . . . . . .  . 
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we will send you a year's subscription to any publication in Class No. I or 3 Free 
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