
DECEMBER 27, 1902. 

Businus and Wants, 
HEAD THIS COLUMN CAREFULLY.-You 

wilj lind inquiries for c�rtain class es of article. 
numbered in consecutive order. If you manu· 
facture tbese goods write us at once and we will 
senti you the name anti address of the party desir­
ingthe mformation. In every .. ase it is neces­
sa,'y to give tbe number of tbe inquiry. 

llIUNN &; CO. 

Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 3.j6'7.-F'or makers of cast,irOllletters 2 or::l inches in height. 

For hOisting engines. J. S. Mundy. Newark, N. J. 
Tnquiry No. 3:J6S.-For makers of electric lights 

who make and put in plants. 
.. 'C. S." Metal Polish. Indianapolis. Ssm pIes free. 

Inquil'Y No. !J;,)69.-For party to build portable 
house 00 tu ';'0 feet in diameter. 

Coin-operated machines. Willard, 284 Cla rkson St., 
Brooklyn. 

Inqu iry No. 3a70.-For makers of goods for the 
mail order trade. 

Dies, stamping-s, specialties. L. B. Baker Mfg. Co .• 
Racine, Wis. 

lnquiry No. 3� " 1 .-For the manufacturers of the 
cylinder known as the" Kriebel )I engine. 

Ha.ndle & Spoke Mchy. Ober Mfg. Co. , 10 Bell St., 
Chag-rin F'aJls. O. 

IlIquh'Y No. 3a"2.-For four patents of merit on 
light machinery, tools or iron novelties, on royalty 
basis. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co .. Box 13. Montpelier, Vt. 

Inquiry �o. 33'13.-For index shears and knives 
for indexing dictionaries with the 'rhUmb Index. 

Write for anything you want made in metal novelties 
to Metal Stamping Co., Niagara �'alls, N. Y. 

Inquiry No. al>7 <i.-For makers of cathedral gongs 
.for clocks. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, ltochester, N. Y. 

Inquiry No. 35'1a.-For a shoemaker's awl sewing 
witb a lock stitch, etc. 

Saw hammering taught by mail. No advanced fee. 
Over 1.000 satisfied customers. Miner, Lumberton, Miss. 

Inquh'y No. 3576.-�--'or makers of porous brick. to be saturated with oil for cooking and heating our­
poses. 

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets, New York. 

Inquiry No. aI>77.-For dealers in levigated oxide 
of tin. 

W ANTED.-Macbillist used to light machinery. sew­
ing machi!les and repairs. References. H Newark," 
Box 'jj3, New York. 

Inqnlry No. aii78.-For manufacturers of gas bal­
loons. 

Manufacturers of patent articles, 'dies. stamping 
tools. light machinery. Quadriga. Manufacturing Com­
pany, 18 South Canal Street, Chicago. 

Inqll;"V No. aI>79.-For the address of the Ger­
man Thermite Co. 

The largest manufacturer in the world of merry-go­
rOllnds , shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquh'y No. 3aSO.-For manufacturers of peat 
machines. 

The celebrated" Hornsby-Akroyd" Patent Safety OU 
Engine is built by the De La Vergne Refrigeratin� Ma­
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 3I>S1.-For makers of papier mache 
portable houses. 

The best book for electricians and beginners in elec­
tricity is H Experimental Science," by Geo. M. Hopkins. 
By mail, $5. MUnn & Co., publishers, 361 Broadway, N. Y. 

Inquiry No. 3:JS2.-For manufacturers of wire 
racks or baskets. 

PATENT FOR SALE.-" Trolley Mail Box Carrier " 
carries the mail box from the line of the R. F. D. to t.he 
resUence and returns it to line of delivery. Something 
new and a good seller. Will sen for cash or on royalty. 

A. L. Mumma, 
Mechanicsburg, O. 

Inquiry No. 3:)S3.-For tin and nickel plated noz­
zle sprays similar to those used in bathtubs. 

IJ]r Send for new and complete catalogue of Scientific 
and other Hooks for sale by Munn & Co., 3t:i1 Broadway, 
New York. Free on application. 

Inquiry No. 35S4-.-For manufacturers of %"U1ch 
rubber hose and hose couplin�s. 

Scientific American 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters 01' no attention win be paid thereto. This is for our information and not for publication. 
References to former articles or answers should give date of paper and page or number of question. 
Inquiries not 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 ad ver­tised in our columns will be fUrnished with addresses of houses manufactUring or carrying the same. 
Special Written Information on matters of per�wnal rather than general interest cannot be expectel1 without remuneration. 
Scientific American Supplements referred to may be had at the OUlce. Price 10 cents each. 
Books referred to promptly supplied on receipt (·f price. 
Minerals sent for examination should be distinctly marked ,or labeled 

(8774 ) W. H. H. wants a receipt to 
obtain a red cherry color on pure copper, done 
by immersion in hot acid. not by battery or 
dynamo. What 1 want is not enameled, but 
colored, same as Tiffany or Whiting do large 
loving cups. Either cherry or mahogany color. 
A. A color of this kind in copper can be ob­
tained by slowly heating in an air bath, with 
gradually rising temperature. Long heating 
at a comparatively low temperature or more 
rapid heating at a higher temperature will 
give the same effect. As soon as the desired 

'color is obtained. cool rapidly by plunging 
into cold water. If lacquered after finishing, 
it will keep better. 

(8775) F. M. H. asks: How many 
cubic feet of free air will it take to fill an air 
tank having a capacity of 100 cubic feet at a 
pressure of 200 pounds per square inch? And 
how long a time will this amount of com­
pressed air run an en�ine doing actual work 
of 5 horse power? How many cubic feet of 
free air will it take to raise 5.000 gallons of 
water 50 feet being compressed; state what 
pressure, using the direct air lift system'! A. 
It will require 1.400 cubic feet of free air to 
fill the tank of 100 cubic feet capacity at 200 
pounds pressure. This amount of air will 
run a 5 horse power engine 2 1-3 hours. The 
amount of free air at an average of 100 pounds 
pressure for pumping 5.000 gallons of water 
5u feet high may be from 600 to 800 cubic 
feet, depending upon the efficiency of the 
pumping system. 

(8776) G. O. W. asks: 1. Please in-

pound. Logwood extract can be bought from 
dealers in dyestuffs or can be made by boil­
ing logwood chips with water. 

(8779) W. S. C. asks: 1. If the elec-
tric current enters a building from the street, 
is it proper to place switch first. or fuse 
block first'l A. The rules of the Fire Under­
writers re(luire knife switches to be placed 
so that when open they cannot drop together, 
that is, they must not turn up when opened. 
There is no regulation given as to the position 
of the fuses with relation to the switch. They 
must be placed as near the point where the 
current enters the building as possible. ? 
Please describe the mechanism and operation 
of the American Clock Company's clock of 
Chicago. A. We have no description lit hand of 
the American Clock Company's clock. 3. 
Where and how is sal-ammoniac produced? A. 
The chief source of sal-ammoniac is the "am­
monia water" of gas works. This is the water 
through which the gas is passed to remove 
the ammonia. By adding hydrochloric acid 
to this liquid, ammonium chloride is formed. 4. 
In wiring for electric bells. why is it proper to 
connect the carbon side of battery to the push 
button instead of to the bell? A. It seems to 
be a practice to connect the battery in a cer­
tain order to a c ircuit rather than that it 
is proper to do it in either way. The bell 
will operate as well either way. 5. In making 
a galvanic battery ground connection, why is 
it proper to connect the zinc pole to the 
ground? A. There is no reason to say it is 
proper to connect the zinc pole to the ground 
in grounding a battery. If, as in the tele­
graph. the battery is divided, one-half at one 
end and the other half at the other end of 
the line. the zinc must be grounded at one 
end and the carbon at the other end of the line. 
6. About how many carbon cylinder battery 
cells are required for cautery work, such 
as done by doctors and dentists? A. The num­
ber of cells needed in cautery will depend upon 
the size of wire used. probably five or more. 
7. How many ampere hours will an ordinary 
battery cell give? A. The number of am­
pere hours a cell will give depends upon 
its size. Dry cells and sal-ammoniac cells can 
hardly be said to have any ampere hours, 
since they cannot be used on closed circuits. 
Edison-Lalande cells have from 15 to 600 
ampere hours according to type. 8. How much 
of an am!)ere is required for a 10-volt lamp'l 
A. An incandescent lamp uses from two and 
one-half to four watts per candle. A 10 c. p. 
lamp will consume from 25 to 40 watts. 9. 
About how many years do carbon cylinder bat­
tery cells last when used for dwelling house 
purposes? A. The sal-ammoniac solution 
must be renewed in a carbon cylinder battery 
when the cell tests a volt or a little above 

form me how many ounces one cubic foot of one volt. The zincs will go till nearly worn 
hydrogen gas will lift. A. A cubic foot of through, and the carbons will not need renew­
hydrogen at 30 inches of the barometer, and ing. Use a voltmeter for this purpose. 10. 
at the freezing point. weighs 0.00562 pound. About how many watts are used to charge an 
A cubic foot of air under the same conditions electric auto when new? A'. A storage bat­
weighs 0.08071 pound. A cubic foot of hydro- tery is charged at 2'h volts per cell. and at 
gen will balance in the air under normal a maximum of 6'h amperes per square foot of 
conditions. as above. the differenc e of these positive surface. reckoning both sides of the 
two weights. and will lift a weight slightly positive plates. 11. About what voltage does 
less than this difference, or about 0.07 pound. a spark coil give that is attached to an auto­
This is the basis of the usual statement that matic gas-lighting burner? A. A spark of 
1.000 cubic feet of hydrogen will lift 70 good volume. a thick spark of 'k inch, will 
pounds. It will do so when the barometer ignite gas. but a coil giving a half-inch spark 
stands at 30 inches and the temperature is is commonly used. Several thousand volts 
at freezing. 2. How to deposit platinum black are required to force a spark through a half­
on string or wire. A. To deposit platinum inch of dry air. 12 Are series or shunt, 
black on a string is not easy. We cannot wound motors used on automobiles? A. 
suggest any better way than to mix the finely Either series or shunt motors may be used 
divided platinum with a gum or mucilage and on automobiles. 13. About how many miles 
coat the string with that mixture. For wine will an electric auto run after being fully 
dip or cover with platinic chloride and heat charged. and about how long does it take to 
in a Bunsen burner till the platinum is re- charge them? A. It is stated that automobiles 
duced to a black powder. The ammonium have run 100 miles or more on a charge. but 
platinum chloride can be reduced better than about 20 is a fair run. 14. I noticed on the 
the simple chloride. name plate of some generators is stamped five 

(8777) T. E. M. asks: What is the ��:�: :l
�::'on :h�:c��:: !��ns

m;�:t
? 

th�t :��t� 
freezing pressure of water? About what pres­
sure does freezing exert on fence posts set in 
wet ground? A. The pressure exerted by 
water in the act of freezing is enormous; how 
great we have no means of knowing. Heavy 
steel tubes have been filled with water and 

In quh�' "N o. 3585.- For machines for knitting bose 
and underwear. screwed up. So, too,' have bOlnbshells. When 

age is used in the machine itself and must be 
provided for. 15. Does the Atlantic cable 
consist of a positive and negative wire. or is 
the ground used for the return current? A. 
An Atlantic cable has a bundle of wire in the 
center for a conductor. There is no return 
wire. 16. Is the zinc that is used in battery 
cells pure zinc, or is the zinc alloyed. and 
what alloy is used? A. Onen-circuit cells do 
not usually have the zincs amalgamated. 
though this may be done with advantage. 
Daniell·s. Leclanche and gravity cells are 
used with unamalgamated zincs. Other cells 
ha ve their zincs amalgamated. This is done 
by cleaning the zinc in acid and coating it 
with mercury. 

Inqnh')' No. a!J86.-For manufacturers oftlypaper the expansion of the water burst the shell. the 
machinery. water flashed into ice in the instant when the 

,oqniry No. 358'1.-For a pneumatic or other ma- pressure was relieved. It is believed that 
chine for pulling W.I·X. water under great pressure will not freeze. 

co�i'�:ltu�n�;' aI>88.-For makers o f  the Gravity This i s  because water has its freezing point 

Tllq nil'Y N o. aii89.-�·or manufacturer of novel-
lowered by pressure. A pressure of 15 pounds 

ties. to the square inch lowers the freezing po in t 

IllqllirJ" No. 3:i90.-For makers of a machine fflr 
print mg several copies of typewritten work by a pboto­
graphic process. 

Inquiry No. 3:J91.-For manufacturers of adding 
and listing machines. 

-
Inquiry No. 3:J92.-Wanted, parties to manufac­

ture a small cast and wrought iron machine in large q uan ti ties. 
InquirY No. 3:J93.-For makers of iron or steel 

water wheel. 

0.0175 deg. Fahr .• and for other pressures in 
the same proportion. We doubt if the freez­
ing of the wet earth around a post greatly in­
creases the pressure upon the post. because 
the pressure is relieved by the rising of the 
earth around the post. This is easily ob­
served, as also around stones. The reason 
why posts arc more strongly fixed in the 
frozen earth is that the whole mass. earth 

h�:1�1�1 o��ia�5
a�tc��a1rfg���tJ��� %�ft. to suggest and post, becomes one solid mass, and cannot 

be raised without breaking the mass open as pe'a�rb�[�n�.o. 3;)9;.i.-For machinery for making a piece of ice or stone is broken. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

December 16, 1 902, 
AND E A C H B EAR I NO T HAT D ATE. 

Inquiry No. 3 :'i96.-For machines for manufactur­
ing articles from the huH of the cocoanut. (8778) W. F. G. says: I want to make [See note at end of list about copies of tbese patents.] 

lnquiry No . a�9".-For makers of polishing pre­
parations for metaJs. 

Inquiry No. !l�,)9S.-For makers of practical dish­
washing machines 

Inquh'Y No. 3599.-For dealers in electro-plating 
apparatus in Cbica�o Or St. Louis, 

luqnit·v No. 3tiOO.-For coiled iron pipe of special 
dimensi'lns. 

Inquirv No. ati01.-For parties dealing III parts of 
horizontal engines. 

a liquid blacking to apply with sponge lightly, 
and then with a few rubs with small cotton 
cloth produce a brilliant polish. A. Mix three 
pounds of fine lampblack with 1 quart of stale 
beer and 'h pint of sweet oil; then add 1 
ounce molasses, 14 ounce copperas. and 1,4 
ounce logwood extract. Copperas can be pur­
chased from any dealer in chemicals and most 
druggists, and is worth only a few cents a 

Acid from galvanizing works, treatment of spent, Howard & Hadlp,Y .......... . ... 715,804 Acid, making acetic, P. Bopssneck ....... . 715,748 Advertising- dpvicf', J. F. SmH('y .. . . ... , . . .  715,886 
Air and gas mix(:>r, C. W. Hinman .... . . . .. 715,800 Air brake and slack adjuRting mpchanism, combined, Craig & Bncl,{: . . . . . . . . . . . . . .  716,196 Amusempnt apparatu�, .J. St. Clair . . . . . . . .  7]6,285 Anchor hoiRting devi('t� for suhmarinp boats, S. Lakp ...... , ........ ................ 716.05H Angle bending machinp, I. H. Dillon . .. . . . 716,01)5 Animal trap, J. E. Manlove .. . . . . . . . . . . . . . . 715,829 
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Animal trap, S. R. Leonard .... .. .. .. .. . . .  716,255 Appli<mtor. W. C. Holt . .............. . . .. 716,040 Atomizer, lubricant, C. C. Baldwin ... . .. . .  715,940 Automobile, J. Ledwinka ............... .  716,065 Automobile steering column, H. B. Brazier . .  716,183 Awning raising device, J. A. McGUigan, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 715,841 Awnings, etc ., hanger for, W. K. �'arrand . .  716,016 Axl'�, vehicle, M. B. Lloyd ............ ... 716,073 Baby tender and walker, C. J. Carroll . . . . • .  715,978 �!ll. an�e!ieGO�fmg!ll�d, W. M. Holmes . . . • . .  715,802 

Band cutter and feeder, H. J. Fourtner . . . .  7l8,022 Banner, motto, W, B. Shuck ......... . . . 7J.-D,884 Basket or fruit box, folding, O. Hoffman .. . 716,2;:;1 Bathing pan, portable, E. Pierce .......... . 716,096 Bean assorting machine, M. W. GunIl . ..... 716,220 Bearing, ball, T. & J. Fraser ............. . 715,779 Bearing, hub, E. Christman .............. 716,100 Bed bottom support. T. Klipfel . . . . . . . . . . . .  716,055 Bed bottom support, elastiC, T. Klipfel . ... 716,054 Bed, folding, M. Geisel ... .... . .. ... . . . . . 716,026 Belt stretcher, D. R. Davis .... ..... . . .. . . 715,998 Bicycle brake. H. W. Lapsley .. , . . .... , . .  715,819 Bicycle gearing, F. Steinkamp ... . . . . . . . . .  716,129 Binder, temporary, F. W. ReindeL . . . . . . . . .  715,865 Boilers, means for supplying water to, Sutherland & Millard .... ....... . . ... 716,308 Bolt fastening device, expansible, C. L. Peirce, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,273 Books, etc., cutting attachment for check, G. G. Ritchie ..... . ........... , ...... 715,870 Books, etc . , holder for, S. Stedeker .... .... 716,128 Boot Ol� shoe counter stiffener, W. B. John-son ...................... ............. 715,811 Boots, etc. ,  fastener for, C. A. Pfenning . ... 715,858 Bottle holder, fruit, J. G. Harrington ...... 716,226 Bottle, non-refillable, E. P. Sawtelle ...... 715,877 Bottle, non-refillable, J. S. Candee ... . .... 715,974 Bottle stopper, C. Dorn .... ....... ...... 715,765 Bottle stopper. A. & P. Schroedter .. ... . .. 715,880 Bottle stopper, J. Alsfasser . ....... ... ... 716,165 Bottle stopper. G. W. Lunt ............... 716,257 Box cover support, S. B. Evans ............ 716,014 Box elevator, Ji\ V. HetzeL ............... 716,037 Brake, L. Melanowski .... ............... . . 716,076 Brake, C. Carloni . ...... ................. 716,188 Brake beam, S. A. Crone ..... . .. 715,995 to 715,997 Brake shoe- head, adjustable, C. F. Debe-lacker ........ , ... . .... ........ .. .. ... 715,906 Branding iron, se If -hea ting, A. A. Phipps . .  715,859 Back trimming machine, Walk�r & Warren .. 715,909 Bridge, J. C. Williams . . ............... . . .  716,160 Broom holder, F. Scott ... ....... .... ... . . 716,116 Broom or brush, sweeping, D. W. Win-stanley ............................. . . 716,161 Brush. A. W. Engel ..... ............... .. 716,210 Brush, electric, R. D. Laughlin .......... . . 716,252 Brush, fountain ·shaving, T. H. Scott ...... 715,881 Bucket dumping apparatus, W. R. Wilcox .. 716,328 Buckle, J. Beveridge .................. . . 715,948 Building construction, S. Giletti ......... 716,029 Burner. See Gas bUrner. Bushing for buffing wheels, J. T. White .... 716,325 Button fastening for garments, G. W. Mc-
G!ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 716,267 Buttonhole cutter, A. Jaude ........... . .. 715,810 Calcium carbophosphid, C. S. Bradley et al 716,182 Calendar, A. Anderson .......... .... . . .. .  716,166 Calipers, wood, C. F. Osburn ............. 715,851 Cam, V. W. Mason, Jr .. . ............ .. .. 715,830 Camera fronts, adjusting mechanism for photographic, Robertson & Hutchings .. 716,108 Camera, photographic, L. J. R. Holst .. ..... 715,803 Camera, photographic, W. }1'. Folmer ...... 716,021 Can body forming machine, Ross & Wach-horst ................................. 716,111 Cap, apparel, :Ii'. Maass ................ ... 716,258 Car centric draft underframing, W. G. Langenheim ..... . ................ . . . .  716,063 Cur coupling, P. Brown .... ............... 715,970 Car draw gear, railway, J. F. Courson .. .... 715,989 Car driving mechanism, motor, A. Schmid .. 716,113 Car, dumping, O. W. Meissner . .. . . .. ... .. . 716,075 Car fender, G. & P. Linhard ................ 716,070 Car window dust and cinder guard, M. W. Hutchinson ... ............... ......... 716,234 Cars, auxiliary power device for, C. C. Pal-
mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,091 Caramel cutting and wrapping machine, H.  
Y. Armstrong ............ ........... . 715,739 Carbureter, J. A. Barber ........... .. ...... 715,942 Carbur�ter, G. L. Harvey ... . .. .......... 716,227 Carpet renovatOl", J. S. ThUrman ... 716,312, 716,313 Carpets, manufacturing knotted, Panitschek 
& Ahorn . ................... ..... . . ... 716,093 Cash register, F. C. Osborn ... ....... . ... 715,850 Caster, furniture, Rentschler & Kaefer .. .. 715,866 Caster pintle, W. Livingstone . . . . .. . . ... . 716,340 Caster socket, W. Livingstone . ........... 716,34t1 Casters, etc., wheel or roller for, W. Living-stone ........... , .. . .... .. .. . ... ...... 716,342 Cement blocks, core for making, R. B. Col-trin .. ......................... , . . . . . .  715,986 Centrifugal machines, froth condenser for, J. L. Bergb ...... ..................... 715,947 Chain machine, H. R. Fenner ... . ... . . . . ... 715,775 Changer, J. Thomson ...... ......... . ...... 715,902 Chuck and countersink, combined, J. J. Bell . . . . .. ........... . ......... ....... 716,177 Cigarette cartridge and blank for making same, A. Leblanc . ............. ....... 716,339 Cigarette machine, O. Bergstraesser et al . .  715,744 Clasp, J. Ritter ... . .................... . 716,280 Cleaning and waxing pad, A. Bing . . , . . . . .  715,951 Climbing apparatus and support, aerial, H. RoMe ..... ........ .. ....... ... .. .. . . . 716,109 Cloth milling machine, Tinker & Arran . . . .  716,147 Clothes hook, O. Gagnon ....... . ... .. . . . .  716,214 Clothes wringer, A. V. Ackerman . . ... . . . . .  715,734 Clutch. P. A. Hougbtaling . :  .............. 716,041 Clutch. W. S. Graham . . . . . . . . . .. . . . .  ," , .. 716,219 Coffin. T. A. Smith ........... . . . . ,.,',. 710,122 

Coil taping machine, 'V, H. Bangs .... . . . .  715,941 Coin delivery apparatus, Albert & Wiggins .. 715,735 Com b, F. Mosterts ....... . ... ....... ..... . .  715,837 Communication with the aid of electro-mllgnetic devices, I. Kitsee ........... 715,817 Compartment box, P. DiehL ... ........ .... 716,003 Composition of matter, J. W. Brown ........ 715,751 Composition of matter and manufacturing same, A. Ramsdell ............. . .. ... 716,276 Core setter, G. A. Johnson . ....... .. .... .. 716,237 Corn shock compressing device, R. W. Joslin et al ............. .................... 716,050 Cotton compress, T. J. Griffin ..... ...... ... 715,787 Crate. A. Klumpp . . . . . . . . . . . . . . . . . . .. . . . .  716,247 Cultivator, one horse, S. Smith . . . . . . . . . . . .  715,888 

g�Flel', Sb�j�,h��n%h��ldan . . . . . . . . . . . . . . . . .. 716,295 Currents, transformer for polyphase alter-nating, E. Ziehl . . . . . . . . . . . . . . . . . .. . . .  715,930 Curtain, E. H. Duchemin . . ........ . ....... 716,208 Curtain fixture, C. B. Lakin ....... ..... .. 716,060 Cutting tool, R. A. Breul ................ 716,184 Cycles, etc., means for propelling, S. Smith .... ................ , . . . . . . . . . .. 715,889 Dernck .swinging and controlling device, Covell & Baechtold ................... 715,991 Disinfectant holder for water closet bowls, G. Deimel .......... .................. 715,762 Disinfecting water . closets and the seats thereof, F. Gardner . . . ................ 716,335 Disk implement cleaning attachment, W. L. Walton ............................ 715,910 Display box, T. L. Sturtevant ..... ......... 716,139 Display cabinet a:nd adjustable shelf, S. E. Briggs ...... .. , . . . . . . . . . . . . .. . . . . . . . . .  715,967 Display stand, H. Stahmer ............. . . 716,127 Display stand, A. J. Merton .. .. .. ........ 716,261 Door check. W. H. DunbaI' ... ... .. ....... .  716,009 Door check, J. D. Humphrey . . . . . . . . . . . . . .  716,044 Door fastening, sliding, Russf'll & Mead .... 716,284 Door hanger, adjustable, D. S. Watson .... 716,152 Draft gear, J. F. Courson .. ............... . 715,900 Draw bench, G. Baehr ......... .......... 715,740 Draw bench, E. E. Quimby ........... .... 715,863 Draw lwnch and sizing rolls, Patterson & Boax .. .. , . .. . ... .. ... .. ............. . 715,853 Dredge, suction, L. W. Bates ......... ... .. 716,173 
Drf'RS shif'ld, D. Basch .............. . ..... 715,743 Drill coupling, L. C. Preston .. .. ',' . . ....... 715,861 Dust pan, T. ClovC"r . .. .. ... ....... .. . . . .. 715,756 Dusting and c1f'aning garments, apparatus fol'. W. Harhougb . . . . . . . . . . . . . . . . . . . .  715,792 
Dyf', ucridin. Mullpr & &hmid ........... 716,264 D.vp and making same, diRazo, P. Julius . .  716,242 
Dye and rna king same, �"ellow acridin, O. Nastvogel ... . .. ...... ..... ....... . .... 716,084 
Byf', azo, C. Schraube et al ...... .. .. . . .. . .  716,289 

(Continued an page 470). 
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WO�DorMETAL 

THE "QUEEN" DRA WINO PENS. 
SCIENTIFICALLY SHARPENED. 

� .ii"'M' j ;s;O::,il11illn 
All Queen Pens are sharpened by experts who have 

r)��:;�::B�rB�m�:rw��� �;I\� ����1�r=:j� 
the Queen Pens, and they are band-made and carefully 
tempered by our Improved process. QUEEN & CO., 
la�'b.i· :aa:!'r��'t�fo ��'i':'u'ig �.� �i1Y�3�I:tY:: 
Look at tbe CRANK SIlAFTS. 

Large in diameter and so strong. All 
solid steel forged. No chance for shaft 
to break or balance whed to quiver in 
OLD S �::oil�e 

ENGINE. 
Safe, lure and economic­
aL Stationary engines 1 
to 50 h. p. Portable en-

��� �; c:W��;. 
h. 

p
. 

OldsMotor Worklll, 

MACHINES FOR ROLLINC 
SCREW 

THREADS. 
Any sIze up to 1" diameter , 3" 

long. F3ur sizes of machinetl. 
iT" Send jor Oatalogue. 

BLAKE & JOHNSON, 
P. o. Box 7. Waterbury, Conn. 

FRIGTION DISK DRILL 
FOR LIGHT WORK. 

1188 The� Great Advantages: 
The s'peed {;a n b e instantly {;hanged from 0 to 1600 without 
stoppmg or shiEtmg bdts. Power !1.pplted can be g'radua�ed 

�it�rt:�\'its '�'�:g����
s
:d!rfui
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s
�r. 
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saling In drill bT�akage. @" Send for catalogue. 
W. F. & JNO. BARNES CO .• 

Established 1872. 
1999 Ruby Street, Ro.kford. 1_11_. ___ _ 

TilE DIXON MOTOR 
The-equal of any Motor now made. Cheap! 

Durable! Simple! Less machine work'to do 

�:11 0o.:�Ya�:;o..���;;I��c��le Size 

Set of Castings with cold drawn seaniless 
cylinder, radiating rings and aluminium case, 
$15.00. Set of Castings with soft cast iron cyl-

�:::'$ro�g�.
c
ltle��rcas�i:gs

a
�h�

n
;�:n �:!� 

case, $8.00. Comp1ete set of Blue Prints with 
each set of Castin�s. Sent C. O. D. if $2.00 is 
sent with order. 5 percent. if cash is sent. 
Dlxok Motor Co., St. Louis, Mo. 

Gas Engine 
IGNITER 
��'li��

e
t ���nTo�\g�

I
:n:,.��: 

Latest and most improved model. 
iT" Send jor Oircular. 

Carlisle & Finch Co., 233 E. Clifton Av., Cincinnat i ,  O. 

ARTESIAN 
W"Us,OilsndGas Wells drilled 
by Cl'ntract to any depth from 50 
to 3000 feet. We also manufac­
tUM and fummh evary tbingre­
qulred to d.·U I. 8.nd complete 
same. Portable Horse Power 
tfa�h������ �

e
t� JM

i
��f. 

Write us stating exactly what 
i8 r equired and send for illus­
trated catalogue. Address 

AND SUPPLY Co. 
Yor-x. U. S. A. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of 8 small elec­
tric motor devised and constructed with a view to M!'1ist .. 
!ri�h 

a
�,;-�

e
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which WOuld have sufficient power to operate a foot 
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leAN SUPPLEMENT, No. 641. P,ice 10 cents. To be 
had at this office and from ail newsdAslers. 
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Live Steam Feed-Water PURIFIERS 
are guaranteed to keep boilers clean. 

Pwr ijler, Heater ana Separatvr Oatalogu e F're> 
HOPPES MFG. CO., 25 Larch St_ Spr i ngfield, Ohio. 

A Marvelous Machine! 
Watcb tbe wonderful work 

:.� ;lp�ulnMe
�a����� 

'rhreads nipples of all sizes. 
80 swiveled that it can be 
�������:s�'}������

t
�:o��� 

ed or closed wblle machine 
is in motion. Send jor Oata­
toque. THE MERRELL 
�:�t, C�';ie�:! OCh'l!;�iss 

Scientific American DECEMBER 27, 1902. 
Electric arcs, controlling, E. Thomson . . .. 715,901 
Electric battery, D. H. Wilson . . . . • . . • . • • •  715,920 
Electric cable, J. H. West . . . . . . . . . . . • . . • •  716;155 
Electric carrier and hoisting device, over-

bead, H. M. Harding . . . . . . . . . . . . . . . . . .  716,033 
E1ect�lc heater, J. H. Jenkins . . . . . . . . . . . . .  716,048 
Electric machine, dynamo, 0, F. Conklin . . .  716,193 
Electric machines, compounding dynamo, E. 

B. Raymond . . . . . . . . . . . . . . . . . . . 716,102, 716,345 
Electric machines, cooling dynamo, H. G. 

Reist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716,278 
Electric meter, alternating current, C. P. 

Steinmetz . . . . . . . . . . . . . . . . . . . . .  716,130, 716,351 
Electric motor controller, E. R. Carichoff . .  715;975 
Electric motors, controlling, M. W. Day . . . 716,200 
Electric regulator, C. P. Steinmetz . . . . . . . . .  716,131 
Electrical conductor, E. Thomson . . . . . . . . . 716,311 
Electrical distribution system, C. P. Stein-

metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,305 
Elllpsograph, G. W. Sherman . . . . . . . . . . . . . •  715,883 
Embossing press, A. Tellschow . . . . . . . . . . • .  716,144 
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716,338 

and ligbt colored, R. Rlckmann . . . . . . . .  716,106 
End gate lock, F. N. Bressler . . . . . . . . . . . 715,966 
End play device for rotary machines, H. 

Gelsenboner . . . . . . . . . . . . . . . . . . . . . . . . . . 716,216 
Engine frame, steam, G. H. Reynolds . . . . 715,867 
Engine igniter, hydrocarbon, Tuck & Wass-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,314 
Engines, apparatus for controlling pumping, 

R. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,924 
Eraser and calendering device, combined, P. 

W. Edwards . . . . . . . . . . . . . . . . . . . . .  _ . . .  715,770 
Excavating apparatus, R. Bowker . . . . . . . . . .  715,962 
Excavating apparatus, A. Klatt . . . . . . . . . . . .  716,246 
Explosion motor, J. P. E. Llet . . . . . . . . . . .  716,069 
Eyeglass mountinll, S. N. & F. W. Stone . .  715,864 
Fare receipt slip, F. S. Borton . . . . . . . . . . . . 715,960 
Fastener, W. P. Devine . . . . . . . . . . . . . . . . . .  716,002 
Fat in g.ranular form, preparing, Iveson & 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,235 
Feed lubricator, choke,' G. S. Webster . . . .  715,913 
Fence guard, barb wire, J. A. Anderson . . . .  715,738 
Fender. See Car fender. 
Fertilizer distribuh'r and cultivator, com-

bined, C. M. Hull' . . . . . . . . . . . . . . . . . . . . . 716,042 
Fiber cleaner machine, S. B. & M. E. Al-

lison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 715,736 
Fibrous or other material, apparatus for 

compressing, Lowry & Cowley . . . . . . . . .  715,824 
File, letter, F. W. Tobey . . . . . . . . . . . . . . . . . .  716,148 
Firearm ejector mechanism, �R. T. Torkelson 715,903 

American Success Series 

Mr. E. D. EASTON 
lteported the trial of Garfield's assassin, Guiteau, and 

other famo.us cases, is now the President of 
the Columbia Phonograph Co. 

"Improvement the order of the age '" 
Undoubted Quality, Superior Design, 

Perfect Execution Maintain 
the Great 

Success. 
The Smith Premier 1 ypewriter 

American Success Series in Book Form .-At the end of this year, the Smith Premier Typewriter 
Company will publish a handsome booklet containing pictures and bnef biographies of twelve successful 
Americans who have profited hy their use of stenography or typewriting. These books will be mailed free 0Dly to persons who send Us their names and addresses, with request for same. 

The Smith Premier Typewriter Co ... N.�V��A. 

The Franklin Gas Engine �l��
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. I�. :::::: : :  ���:m I Cb� Cy,,�wrl·t�r Ext-bang� li'ireplace. A. E. Weidinger .. . .. . . ... . ... . 715,914 '" '" '" "" '" � Fireproof blind or door, W. R .  Kinnear ... 715,816 

" 
�� worth $100 complete. We sell all neco&-

One-Half' Horll'e Power 
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��:���y':: �1�:��� I 1� Barclay St .• NEW YORK 1 � Bary cBstings,materials anddetaildraw-

�'isbing net, C. F. Pike . . . . .. . . . . . . . . . . . . 716,097 
. . 124 La Salle St., CHICAGO �I Ings for�lE50. Forrea lwork-not .. toy. 

!1'lood gate having movable closing body, M. 38 Bromfiel� St.. BOSTON t�rr�:.i��r��:J.
er�n���:d �fr�:��rJ 

I�'or��r:l���('�
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. i' . n"a'i . .'.'.'.':: : : : : : : : : : : : : 81 7 Wyandotte St., �6r8�
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g .. �:�:�:�.�: .. �: 716,331 ,
KANSAS CITY, MO. IlHRANKLIN tum. 
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EED, I"urnace, F. W. Blake . . .. . . . . . . . . . . . . . . . .  715,952 209 North 9th St.. �M�od�e�I:S:h�0::P:!...!�B�'::1�8�;'����1��Q� t�������k �'urnace charging mecbanlsm, P. C. Patter- ST. LOUIS, MO. _ • • e.t .t � ., ew or . 

Fu���e d�;ft' ;�d' �ia"�p�'r' �·�g'�ia·t��·; 'w� 'F: 636 California St., JU�T PUBLISHED 
Wilmoth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SAN FRANCISCO, CAL. 
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e
���! We will save you from 10 HARDENING, 

TEMPERING, 
ANNEALING 

magen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716,008 to � on Typewriters of all makes. Send for Oatalogue 

Furniture, convertible article of, W. M. 
Boazman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Gage shears, F. H. Farnhll m . . . . . . . . . . . .  . 
Game board, H. L. Haskell . . . . . . . .  715,794, 
Game piece, H. L. Haskell . . . . . . . . . . . . .  . 
Game, toy and advertising device, O. O. 

Stageberg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Garment holder, J. D. O'Brien, reissue . . .  . 
Garment supporter, I. Davis ............. . 
Gas burner, A. BeIer . . . . . . . . . . . . . . . . . . .  . 

715,953 
716,015 
715,796 
715,795 

715,893 
12,063 

716,198 
716,176 : 

"CUSHMAN" 
CHUCKS 

All styles and sizes. 
Gas burner, acetylene, S. P. Watt . . . . . . . .  . 716,153 Sena jor Oatalogue. 

715,778 Gases, concentrating, H. A. Frasch . . . . . . .  . 
Gas cut off, automatic, A. M. Shough . . . .  . 716,119 THE CUSHMAN CHUCK CO., 
Gas furnace, E. P. Reichhelm . . . . . . . . . . . .  . 
Gear, transforming, W. H. Brewster . . . . . . .  . ��g;i�h : 189 Allyn St.. Hartford, Conn. 
Gearing, antifriction, J. B. ButH:�r . . . . . . . .  . 
Glass tiles and sheetsJ manufacture of, W. 

715,973 

T. Nlcbolls . . . . . . . . . . . . . . . . . . . . . . . . . .  7 J6,086 
Golf ball, E. Kempshall . . . . . . • . . . . . . . . . .  , 716>245 
Golf ball, E. Schultz . . . . . . . . . . . . .  716,290, 716,291 
Golf ball pocket, R. T. Crane . . . . . . . . . . . .  715,759 
Governor, H. J. Bouvier . . . . . . . . . . . . . . . . . . . 715,961 
Governor, speed, H. H. Nlgbtlngale . . . . . . . 715,845 
Grain dump and· elevator, combined, A. 

W. Koon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Grate, endless chain, W. J. Taylor . . . . . . . .  . 
Gun, automatic, A. Burgess . . . . . . . . . . . . .  . 
Gun, discharge actuated breech loading, S. 

715.818 
715,899 
715,971 

N. McClean . . . . . . . . . . . . . . . . . . . . . . . . . . 715,839 
Gun sighting apparatus, Schneider & 

Canet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716,114 
Hammer, power, H. Feldhus . . . . . . . . . . . . . . .  716,019 
Handle socket, adjustable, T. Morrin . . . . . . . 716,077 
Harness box and buckle device, J. M. Le-

bens .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716,253 
Harvester and shocker, corn, L. L. Free-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,023 
Harvester, corn, Widerman & Wright. . . . . .  716,327 
Harvesting Implement, B. R. Huske . . . . . . . .  716,045 
H&t block, pneumatic, Lamont & Weather-

bead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 716,251 
Hay or fodder fork, F. Dalley . . . . . . . . . . . . .  715,761 
Head gate, H. W. Elder . . . . . . . . . . . . . . . . . .  716,012 
Head rest, W. H. Elliott . . . . . . . . . . . . . . . . . 716,209 
Heel rand skiving machine, J. H. Under-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 715,907 
Hinge, gate, Rickel & Potter . . . . . . . . . . . . . 715,869 
Hobby horse, J. W. Smith . . . . . . . . . . . . . . . .  715,887 
Hoisting apparatus, W. A. Bock . . . . . . . . . . .  715,747 
Hoisting bucket, O. & J. Jobnson . . . . . . . . . .  716,239 
Hoisting engine safety apparatus, Karlik & 

Witte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,243 
Hook. See Clotbes hook. 
Hoop coiling machine, A. F. Ward . . . . . . . .  . 
HOl'Se overshoe, J. B. McClintock . . . . . . . . .  . 
Hose clamp, F. T. Llpplncott. . . . . . . . . . . . .  . 
Hot air machine, A. Heil ............... . 
Hub, vehicle, Morse & Lampman . . . . . . . .  . 
Hydraulic engine, A. Legg . . . . . . . . . . . . . . .  . 
Hydrccarbon burner, J. M. & L. P. Beech . .  
Ice plane, H. Bodenstein . . . . . . . . . . . . . . . . .  . 
Ice planing knife, H. Bodenstein ........... . 

716,317 
716,266 
716,072 
716,036 1' 
715,835 
716,254 
716,174 
715,955, 
715,956 

n L.HOLDEN 
S RlAL ESTATE TRUST B'LD"G.PHILA, PA 

REGEAArE:OR ICE MACHINES 5[[ FIRST PAGE. SCIENTIFIC AM£.RICAN S[PT 2. lB99 

and 

FORGING OF STEEL 
By JOSEPH V. WOODWORTH 

Author of "DIES. Their Construction and Use." 

Octavo. 280 pages. 200 l!lustrations. Bound in (]loth. 

PRICE, $2.50 

MUNN & CO., 361 Broadway, New York 
-

THE BRIGHT WHITE LIGHT FOR 
MAGIC LANTERNS 

t�:n���:�N!�r.�=Fr:�rt��rl,y;�����!'.re:':�B 
1 cent per hour. Spnd for copy �"ranklin Institute award 
and lists of Stereopticons, Moving PIctures and Slides. 

WILLIAMS. BROWN & EARLE. 
Dept. 6. 918 Chestnut St .. Philadelphia. 

III usion apparatus, Booraem & Howard, 
715,958, 715,959 I�IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111111111111111111111111111111111111111111111111,111111111111111111111111II1I1111111I1I1I11111111111111111111111111111111111111111t11IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!& 

Index system, card, I. B. Hendrickson . . . . . .  715,799 P , ;;:;; 
Index systems, locking device for card, D. I!.l S0,[CI' All ·llISTAllM'I=NT Offl=R "

_� E. Hunter . . . . . . . . . . . . . ....... . . .. . .. . 715,807 . I , ft '" L, L , -Inductance coil, F. Dolezalek . . . . . . . . . . . . . .  716,206 � ;:;; 
Ink well, W. S. Claypool . . . . . . . . . . . . . . . . . .  715,984 li,,-_,.� ,,�,, __ 
Insecticide distributer for planters, H. _ _ m�rfi�:��{i��!:Cs�:�j:h���L���:��:�� m:m,J __ ",: $1.00 �W·n�O.l�l�ohbaftOa��.enf.�.�.� ����h: _;_=; Heany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,798 
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.Jail or cage, portable, J. A. Youngblood . . .  715,927 " ;;; ��[\t&:��i;��t!i����:n il�m l �:��::so; ::�:. one year,} ::£�:�;�:! i:� ,_I t::g; iX: � .. ����h�idt·:::::::::::::::: ��g;:� We offer A YEAR'S SUBSCRIPTION TO EITHER Judge or Leslie's Weekly. TOGETHER WITH 
Lamp, elertrlc arc, J A. Heany . . . . . . . .. . . 715,797 - The n. morial War Book (a book of 600 pages and 2,000 illustrations), or Caricature (a book of � 

__ ,,= Lamp, gas or vapor, O. C. Hoffmann . . . . . . .  715,801 ;;;; 250 pages and illustrations in color and in black and white), each book being fully described in 
Lamp, Incandescent spirit, R. E. Walther . .  716,316 _ the accompanying circular, for only $1 00 with theorder and $1.00 per month for four ruonths, 
Lamp, Intercbapgeable dlrpct and alternating - or $5.00 cash with order. Mail this coupon to us with only ONE DOLLAR. and we will send prepaid 

current arc, M. H. Baker . . . . . . . . . . . . . .  715,741 ;;;; your choice of the books and enter your subscription to either JUDGE or LESLIE'S WEEKLY, as Lan tern, signal, A. C,. Bunne . ... .. . . . . .. . .  716,332 � you may select. 
Latbe dog, T. C. Tbompson . . . . . . . .. . . . . . . .  715,900 ;, � La th�: l�e� �C���i
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Laundry gloss, 0, M. Nash . . . . . . . . . . . . . .  ',' 715,844 .••••• ---•••••• • -.-••• -----...... ---••••••••• ----••• -.---•• ------.-..................... - •• -.-................. ......... --- .• �-------------------_ ••• 
Lawn edge trimmer, W. W. McCallum . . . . . .  715.838 
Leather, imitation, G. Youngwitz . . . . . . . . . .  715,928 
Ledger, fiat opening loose leaf, G. F. C. 

Hougb.ton . . . . . . . . . . .  ; . . . . . . . . . . . . . . . .  . 
Legging, S. W. Alvord . . . . . . . . . . . . . . . . . . .  . 
Lens, C. A. H. Harting . . . • . . . . . . . . . . . . . .  
Level, spirit, L. Desmarais . . . . . . . . . . .  � . . .  . 
Leveling rod, self computing, A. S. Doak . .  . 
IJever press, compound, S. J. Webb . . . . . . .  . 
Life prpserver, J. E. Armstrong . . . . . . . . . • 
LiftIng JIICk, screw, T. Hampton . • • • • • • • 

(ContUMHd on page � 71) 

716,232 
715,935 
716,035 
716,001 
716,006 
716,319 
715,938 716,337 
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EVA N S  
VacuumCap 

Will Make lIalr Grow. 

ro%Se a!h����fl��tr:ia����. 
th�t.

�:m! 
s��� hair from falling out and restore a normal 

growth where live follicles exist. \\-�e re­fund t�e fall purchase price if it does not 
gh-e satisfaction within thirty days. 

For full particulars address 

EVANS VACUUM CAP CO.,  
Fullerton Bldg. St. Louis, Mo. 

There is never any question 
about the quality of a 

B. F. BARNES 
UPRI CHT DRI LL. 
The tool here illustrated ·is our 2O--inch 
Drill, and we fluarantee it to drilJ up to 
1 inCh in steel and l��inch in cast iron. 
at a good gait and Without strain. We 
build larger sizes and ' will be glad send full data on our entire line to 
itJ. teres ted people. 
B. F. BARNES CO., Roekford, Ill. 

Lithqgl'aphic purposes, elpt'trolytit'ally 111'P­
Varillg metals and alloys for, O. U. Stl'et'ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,306 Lock, J. O'Connor . . . . . . . . . . . . . . . . . . . . . . . . .  71ti,270 Lock and latch, J. C. Alman . . . . . . . . . . . . . .  715,934 Locomotive engine, J. El Roberts . . . . . . . . . .  716,107 Locomotive exhaust, F. Robinson . . . . . . . . . . 715,873 Log loader, J. R. McGiffert . . . . . . . . . . . . . . .  715,840 Log raft, J. Ayres . . . . . . . . . . . . . . . . . . . . . .  715,939 Loo:rn, \Y. B. Erskine . . . . . . . . . . . . . . . . . . . . .  715,772 Loom for the manufacture of knotted car-pets, Panitscbek & Ahorn . . . . . . . . . . . . .  716,092 Loom, pile fabric, F. Tonnar . . . . . . . . . . . . . .  71 6,352 Loom take up mechanism, C. F. Roper . . . . .  716,282 Lumber gluing press, P. Schneider . . . . . . . •  71 6,28B Mail bag receiver and deliver{>r, lV. '1\ li'ul-ton et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 715,781 Mallet, G. :H'. Kenney . . . . . . . . . . . . . . . . . . . . .  715,814 Mast arm fixture, s"inging jointpd, E. N. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Match box, E. G. Nordblom . . . . . . . . . . . . .  . Matrices, producing, I. Kitsee . . . . . . . . . . . .  . Mattress making machine, D. Wagnpr . . . . .  . Measuring instrument, electric, R. H. 

716,333 
71U,088 
71 6,053 
716,:l54 

Read . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  71U,103 Mechanical movement, L. D. Gibson . . . . . . . .  716,028 Mechanical movement, M. W. Hibbard . . . .  716,038 Metal finishing machine, strip, C. C. Web-ster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,322 Metal to molds, apparatus for supplying molten, C. C. Webster . . . . . . . . . 716.32tJ, 716321 Meter. See Electric IDPter. Micrometer gage, A. Rieffel . . . . . . . . . . . . . .  716,279 Milk .01' cream cooling apparatus, E. G. N. 
are Salenius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,112 

AI�8,rihltflly the BEST. ���!��ni�:c�;�!�e,co:l.' :· C��u����� : :  : : : : :  +��:i�t Molding machine, Bradley & Gilbert . . . . . .  715,964 
They are Mechanically Correct, Mop, floor, J. M. Michaud . . . . . . . . . . . . . . . . .  716,262 �n

c�u�;:��r_���f,
d'N��f�;:S\'

n 
�

:;;�
s:l'��!: Mortising machine, W. B. Reasoner . . . . . . . .  715,864 

and they are used by the best Manufacturers Motor, B. V. Szabo . . . . . . . . . . . . . . . . . . . . . .  716,143 
and ridd�n bv the best Profesaionals and Motor control system, F. E. Case . . . . . . . . . .  716,189 
Amateurs of .(merica. Motor controller, Krause & Bolen, reissue. . .  12,064 

________ �P�B�r k�·�C�I�ty_M� f-,g=-._C�o� • •  _[n�c� .. �C�n�ic�._go . MotB�Ch�br.a.t��� . :?��l��i�.� . �������. ���' . .  �: 
Apple Economical Gas Engine Igniters :�ft1�irJ�i,;nge��r����i7r r�g,;i�ti;'g� ' ·iI. · 'il: Wait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716,355 Multicircuit generators, regulating mechan-ism for, H. H. Wait . . . . . . . . . . . . . . . .  . Nail making machine, J. H. Goetsche . . . . .  . Nut lock, W. A. Somerby . . . . . . . . . . . . . . . . .  . Nut lock; O. Feher . . . . . . . . . . . . . . . . . . . . .  . Nut lock, W. H. Nelson . . . . . . . . . . . . . . . . . .  . Nut lock! F. Peterson . . . . . . . . . . . . . . . . . . . . .  . Nut lock, A. A. & E. L. Golden . . . . . . . .  . Oil burner, E. R. Waterman . . . . . . . . . . . .  . Oil burner, W. S. Jenkins . . . . . . . . . . . . . . . .  . Oil burner, C. W. Sievert . � . . . . . . . . . . . . .  . Oil heater, S. B. -Morss . . . . . . . . . . . . . . . . .  . 011s or· the distillates or residuals thereof, . treating mineral, Stewart-Wallace & 

Cowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,132 Oiling - apparatus, windmill, S. W. Scott . . .  716,292 Ore concentrating table, W. G. Dodd . . . . . . . 716,205 Outlet or junction box, M. F. Whiton . . . . . . 715,917 

Th S f A 
Oven, oil heated, C. H. Higgins . . . . . . . . . . . . .  716,230 e Cl'entl' l'C merl'Can Oyster sbucking or oyster opening knife, Cooley & Bisbop . . . . . . . . . . . . . . . . . . . . 715,988 

SPECIAL 

Transportation Number 
Packaging machine, W. H. Doble . . . . . . . . . .  716,007 Pail, milk, J. B. Locke . . . . . . . . . . . . . . . . . . . 716,256 Paint, antifouling, T. H. Denney . . . . . . . . . . 715,763 Palette, W. A. Sussmilch . . . . . . . . . . . . . . . . . . . 716,140 Paneled member for sheet · metal structure, P. M. Wege . . . . . . . . . . . . . . . . . . . . . . . . . . 716,154 Paper box, W. G. Haas . . . . . . . . . . . . . . . . . . . 715,789 Paper fastener, L. C. Cox . . . . . . . . . . . . . . . . .  715,992 Paper feeding and stencil printing appa-

With thisissue many subscriptions to the Scientific Pap::t��fti��to�����ntsm B .  T��k. & '  W';s's� 
715,764 

American �ill expire. It is not, therefore, al?i�s to 

I 
mann . . . . . . . . . . . . . . .  : . " . . . . . . . . . . . . . .  715,905 

call attentIon to the fact that unless subscnptIOns Paper packing machine, C . .  T. Bradbury . . . . .  715,749 
are r�newed before the- end of the year, the paper Peeling. machine, fruit, L. F. Graham . . . . . .  715,783 
will be discontinued with this issue. In order to Pen attachment, fountain, J. A. Hamilton . .  716,224 
avoid any interruption in the sending of the paper Pencil sharpener, D. F. Oliver . . . . . .  715,848, 715,849 
therefore, the sUbscription for 1903 should be re: Pbotographic print washer, A. Van Hoorn . . 715,908 
mitted wi.thout delay. 

. Photographic printing framp, W. G. Wood . . 715,923 
It may be of interest to our old subscribers to have Photographs or other card holder, W. R. 

placed before them a comparison of four Christmas . Magie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,074 
or special issues which have bee n · published within P�ano, tremo�o, P. Pomero . . .  : . . . . . . . . . . . .  715,860 
the last ten days. The following statistics may be PIanos, combIned touch r�gulatlpg and mute 
of interest : attachment for, Harnss & Kendall . . . . . . 716,034 

Harper's Weekly Christmas Number 
was a 96cpage publication, price 
50 cents. 

Collier's Christmas Number was a 
40-page publication, price 25 
cents. 

Leslie's Christmas Number was a 
36cpage publication, price 25 
cents. 

Scientific American Transportation 
Number was a 52cpage publica­
tion, price 10 cents. 

Had the Scientific American been published on a 
page the size of Harper's Weekly, It would have 
con tained 78 pages inste:)d of 52. From this com­
parison it may be seen that the publishers of the 
Scientific A�erican endeavor to give their readers 
the full value of their SUbscription and a little more. 

The various commercial houses which have patron­
ized our advertising columns during the \Jast year 
may be pleased to note certain .statistics With refer­
ence to the advertisements contained in these re­
spective issues, inasmuch as the advertising pages 
of a high·c1ass paper are a pretty fair index of the 
standing in which the journal is held by the com­
mercial community which has tested its advertising 
value. 

Harper's Weekly contained 11200 
lines of advertising. 

PIn clasp, H. T. Igelstrom . . . . . . . . . . . . . . . . 715,808 Pipe, apparatus for drawing butt weld, P. Patterson . . . . . . . . . . . . . . . . . . . . . . . .  . Pipe coupling, A. G. Mersing . . . . . . . . . . . . .  . Pipe coupling, duplex, J. J. Reilly . . . . . . .  . Pipe, drawing butt weld, P. Patterson . . .  . Pipe hanger, J. Collis' . . . . . . . . . . . . . . . . . . .  . Pipe stopper and tobacco tamper, J. S. von 

715,857 
716,260 
716,104 
715,856, 
716,192 ' 

Nieda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,269 Planter, Cotton, Brown & Livingston . . . . . . 716,185 Plants, poison distributer for growing, E. Zedlitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,929 Plaster, blister, E. W. McAllister . . . . .  " . . . . .  716,265 Plastic materials, machine for forming in-terior of, F. M. Locke . . . . . . . . . . . . . . . . 716,343 Plastic 3urfacps, means for ornamenting, E. P. Brandt . . . . . . . . . . . . . . . . . . . . . . . . . 715,965 Playing ball, �'. H. Ricbards . . . . . . 716,347 to 716,349 Pliers, H. L. White . . . . . . . . . . . . . . . . . . . . . . .  715,915 Plow, subsoil, N. B. Cash . . . . . . . . . . . . . . . .  715,981 Plumb, levpl · and square, combined, A. M .  Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,946 Pneumatic despatch tube carrier, E. A. Fordycn • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  716,213 Pneumatic despatch - tube system, E. · A. Fordyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,212 Pocket book, J. T. Jagodnigg . . . . . . . . . . . . . .  715,809 Powders, machine for feeding and wrapping, 
�'. A. Robinson . . . . . . . . . . . . . . ... . . . . . . . .  716,281 Power controlling device, R. Wick . . . . . . . . . 715,918 Press. See Embossing press. Printer's quoin, H. P. Hamel . . . . . . . . . . . . .  715,790 Printing and addressing machine, combined, . Runyan & Levering . . . . . . . . . . . . . . . . . . 715,874 Printing machine inking mechanism, T. �1. Nortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,847 Printing machine inking mechanism, J. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,916 Printing machine inking mechanism, T. M .  Nnrtb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,089 

Collier's Weekly contained 
lines of advertising. 

13820 Printing machine, strip, H. C. Lavery . . . . . .  716,064 Protractor, bevel, C. H. Barnes . . . . . . . . . . . .  716,170 

Leslie's Weekly contained 
lines of advertising. 

Pulley, split, C. H. Bicalky . . . . . . . . . . . . . . . 715,950 
11500 ���p,en3:n't. T Ny�!�:le� . :  : : : : : :  : : : : : :  : : :  : :  m:��� Pump, centrifugal, S. W. Luitwieler . . . . . . . .  715,825 

Poor lime 
has its 
ending 

Good time 
has its 

besinnins 
in an 

ELGIN WATCH 
Every Elgin watch has the word "Elgin" engraved on the works, and Is 
guaranteed against original defect of every character. A booklet about 
watches will be mailed to you for the asking. 

ELGIN NATIONAL WATCH COMPANY, Elgin, Illinois. 

A Handy Book 
To Ha.ve 
It is i llustrated throughout and de­

scribes and prices Tools. 704 pages, 6}(x 4% ins. 'rhe latest edition, with dis­
count sheet oy mail for 25 cents. 

MONTGOMERY & cn., 105 Fulton St., New York City. 

MANUFACTURED BY W. &. D. MOGEY. 
Bayonne City, N. J. W' Send ffYl' Cataloaue. 

THE M I ET�
"
�

fro
� E IS S  KEROSENE 

l to 60 R . P .  and GAS E.NGINE 
burns KEROSENE chEaper and 

:i!e;le:h��lia�i:�llJN 0 el!c�;f(�ll��!�� 
tery or flame used. Perfect regula-�i���no

Bf��
e�I��tr��re

l��fiti ���P�h�r 
t� Il1r storag-: batteries, pmnpmg all� 

a I vowA'
. PMfr,a: 1']8-1;�8 Mo'IT ST" NEW YORK. 

ADOPTE]) BY U. S. GOVERNM ENT. 
Jl1g lte,d Award. dired coupled 
Gr.nerator Set, Pans F<:xposition, l�il(l. 
Gold Medn'. Pall-American Ex­

Ch;wlestcm, S. C., Exposition, 1902. � A BOON IN BRAKE BLOCKS. 
The acknowledged leader in its line is 

:_ , Potter's Spring Brake Block for effi­
ciency, durability. econom , stren h and � , serviceability. In use by bUilders of t�e high· 
F�t\��

e
�f:{���g�_�u��i���. y�8.rl� 

ENGINEER'S POCKET ·BOOK 
By CHARLES H. HASWELL 

A pocket-book of tables, rules and formulas pertaining to mechanics, 
mathematics, and physics, including areas, squares, cubes and roots. etc. ; loga­
rithms, hydraulics, hydrodynamics, steam and the steam-engine. naval archi­
tecture, masonry. steam-vessels. mills, etc. ; limes, mortars, cements, etc. ; ortho­
graphy of technical words and terms, etc. , etc. Sixty-fourth edition. xlvi, 
982 pages. 

To the mechanic and the engineer it is simply indispensable ; like their tools, it is 
something they need to have always at hand for use. 

I cannot find words to express my admiration of the skill and industry displayed 
in producing the same. To you belongs the honor of having presented to the world a 
book containing more positive information than was ever before published.-Extract from 
a Letter fram CAPT. J. ERICSSON. the celebrated Engi1Wer. 

12mo Leather Pocket-Book Form $4.00 

HARPER ®. BROTHERS. Franklin Square. New York. 

(j%) 
Squa.bs Pa. y �::! 

:... Easier, need attention only part of I time, brill 1 big prices. Raised in one 
��:rs, w�\��e��v

e
s:ii� �r

Ul
�lfig 

BOOKLET and learn this immensely 
rich home industry. 

Plymouth Rock Squab Co� 14 Friend St "  Bosto n .  Mass. 

ELECTRIC AUTOMOBILE. - DIREC-

:���'i; ���o�� k/J�f;;�r :�o�:e ��e��nlu��f�J��i 
No. 1 1 9:>. The motor and battery are also tre�ted of in detail. Price 10 cents. }i'or sale by Munn & 00. and 
all newsdealers. 

Howard Two and Four Cycle 
MARI N E  

AND 

AUTOMOBILE 
MOTORS 

Write for Cat. 
Grant Ferris Co. 

Troy, N. Y • .  

MARINE and STATIONARY 

M OTO RS 
2 alld 4 CYCLE 

are no experimeut, as they 
are in successful operation 
in all parts of the world. 

Launches in stock 
Send for Catalogue. 

PALMER BROS., Cos Cob. Conn. 

M O RAN FLEXIBLE JO INT 
tor Steam, Air or l ... iqnids. 

Made in all sizes to stand any desired 
pressure. 

Moran Flexible Steam Joint Co .. Inc'd, 
149 3d East ;;t .. Lorlsvrr�LE. Ky. 

SENT · ABSOLUTELY ON TRIAL. 
Guaranteed Not to Slip. 

Scientific American (including the ads 
on the covers) contained 1 8717 
lines of advertising. 

Pump or exhaust, vacuum, T. A. Rose �t al. 716.110 Pumping apparatus, water, G . .  T . . Roberts . .  715,871 
A Pu.nching bag apparatus, G. Yoe�ger . . . . . . . . 716,163 FOLDING CAMERA. - WORKING 

This certainly is a very gratifying showin� and 
one of which the publishers of the last-named Journ­
al may well feel proud. This large vol ume of adver­
tising, however, has not resulted in any sacrifice · of 
the reading columns of the paper. As may be seen 
from the statistics given below: 

Harper's Weekly contained 73 pages 
of reading matter. 

Collier's Weekly contained 22 pages 
of reading matter. 

Leslie's .  Weekly contained 23 pages 
of rea(Jing matter. 

Scientific American contained �9 
pages of reading matter. 

Had the page of the Scientific American been 
printed the same size as that of Harper's 'Weekly 
there wou�d have been �3 J?ages of reading ma:tter: 
A we�kly Journal of th,s s,ze only becomes possible 
through the wonderful development of the mechani­
cal art of' printing. The typesetting machines and 
modern presses, together wi th the development and 
perfection of high-class colored art · work have 
made it possible to publish a weekly paper of 
enormous circulation, and of a size, quality and eha'r­
acter at which the publishers of a generation ago 
would have truly marveled. 

Puncture healing compound, Grant & Chester 715,784 �iaacli�s
p:��i�ag��

a
�u�Ui�� :����i��ca�ll�astr

t 

::d�!��r, dG�iC�: li������ � . .  ������� : : : : : :  �i�:��� tions. ffon�ained in SUWLE1[EN T
n

l 0 � 1 .  rice 10 PRICE 
Rail joint, M. E. Streepy . . . . . . . . . . . . . . . . . .  716,307 cents. or ale by Munn Co. and a newsdea ers. � 5 00 Rail joint nut lock, E. B. Murray . . . . . . . . . .  716,079 I d Ch k .o;p .-Rails, device for preventing tbe creeping of, Sweet � n  UC S EACH H. Dorpmuller . . . . . . . . . . . . . . . . . . . . . . . .  716,2)7 U. ��n:��: �\��YA�, �: �. �.f�!:::y : : : : : : : : : : :  m:i�� AR.E THE BEST Manufactured by WALTER A. ZELNICKER in St. Louis. 
Railway frog heel riser, F. B .  Bradley . . . .  715,750 Railway, logging, J. W. Boyd . . . . . . . . . . . .  715,963 Railway signaling system, H. Bezpr, 

716,178, 716,179 Railway track structure, C. B. Voynow . . . .  716,353 Ramrod, gun rest, and bayonet, combined, J. Wbeeler . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,158 Reaping machine attachment, I. E. Shu-maker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716, 1 20 Refrigerator building, H. T� Myers . . . . . . . .  716,344 Rein ho]der, wheel operated, L. Huenke . . . .  716,233 Retort charging apparatus, J. De Brouwer . .  716,201 Rbeostat, F. Mackintosb . . . . . . . . . . . . . . . .  715,827 Rbeostat, J. L. Hall . . . . . . . . . . . . . . . . . . .  ; .  716,222 Riveting machine, W. J. Whalen . . . . . .  � .  ; . 716,156 Rock drill, F. Coyle . . . . . . . . . . . . . . . . . . ; ! ; ;  '715,993 Rod coupling, P. Carolan . . . . . . . . . . . . . . . . . . 715,976 Rolling machine, car wheel", H. W�' Fowler . .  715,'J�77 Rolling machine, gear, W: L . . Tones . . . . . .  , 716,241! Rolling mill guide, J. H. Mellors . . . . . . . . . .  716,259 Roof, H. N. Hansen . . . . . . . . . . . . . . . . . . . . .  716,225 Rotary engine, J. A. Grove . . . . . . . . . . . . . . . . . 115.788 Rotary engine, W. E. Troutman . . . . . . . . . .  715,904 Rotary engine, W. P. Allen . . . . . . . . . . . . . . 715,933 Rotary engine, S. E. Carothers . . . . . . . . . . . .  715,977 Rowing mechanism, bow facing, D. R. Sbeen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,882 

, Railway, Mill and Factory Supplies. 
AGENTS WANTED. The 

All 

Standard for Years 

Kinds. All Sizes BABBITT METALS,-SIX IMPORTANT 
, 

THE HOGGSON & PETTIS CO. 
New )faven, Conn. 

Pa tents,  Trade Marks, 
CO PY R I G HTS .. etc .. .. 

MUNN � CO Solicitors Address . � -, of Patents. 
OffIce of the SCIENTIFIC AMERICAN 

861 Broadway, New York. 
Branch Office : 626 F St., W ... hInKton, B.U 

Hand-book Sent Free on Appiica.tton. 

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 23. 
Price 10 cents. For sale by Munn & Co. and all news .. 
dealers. Send for catalotiCue. 

The " Wolverine " Three 
Cylinder Gasoline Ma­
rine Engine. 
The only reversing and self­
starting gasoiine engine on 
the market. Lightest engine 
fo the power built. Practi­
cally no vibration. AbSOlute­ly safE:. Single, double and 
triple marine and stationary 
motors from � to 30 H. P. 
WOLVERINE 

M OTOR WORKS, 
Grand Rapids. M i c h .  

Rule, measuring, J. A. & F. L. rraut. . . . . .  716.150 
Publishers Rule or straigbt edge, folding, J. Wur-

schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,925 MUNN CO .• C OLD GALVANIZING Save all the Spelter consumed in galvanizing b y the hot pro('es!! 
by usin� our Patent Cold Galvanizing Process, as the amount of spelter 
lost as dross in the hot process If Ulrnd in our process will give sufficient 
protection to any kind of work to make it r!�st�proof even a.gainst salt 

air and sea watpr. Our Patent Process is B.OW in use all over the country. Oar licensees include _ U. S. Government. The Standard (til 
Cit. Herre�hoff Boat BuUdlng Co Town�end & Downey, Armour Pa('khll[ Co. Lkenses granted on royalty bruns. 
Sample and cnstom work done at our factory, 10'8-110 W. 11th St. Main Office, 348 Broadway. U. S. ELEC'l'UO·GALVANIZING VO. 361 Broadway, New York (Cuntinued on page 47!) 

© 1902 SCIENTIFIC AMERICAN, INC. 
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CRAMER 
Crown 

Plates are 
more rapid 

than any 
other plate in 

the market 
With this 
plate clear 

quick 
printing 

Negatives 
can be 

secured 

� 
These plates 

are 
especially 

adapted f01 
Tourists 

using 
Hand­

Cameras 

G. CRAMER 0 RY PLATE CO. 
Offices in ST. LOVIS. MO. 

New York: 32 East 10th Street 

Chicago : 1211 Masonic Temple 

San Francls<;>o : 819 Market Street 

I PRINT MY OWN CARDS 
L�i:��

l
:t�Be. 

n
'r��t1(f:' J���By r��er. 

Bia' p r n fJ t s  p r ln t i!lg for others 
Type settln� easy, rules sent. Write 
tor catalog, presses, type, paper, etc., to 
factory, The Press Co •• Meriden,Conn.  

Remington 
Typewriter 

Silllple ? Yes 
Sure ? Yes 
Swift ?  Y.s 
Strong? Yes 

R e lll i n g t o n  
T�p ewri t e r  C O lll p a n� 

87 B_adwaY. New York 

Scientific American 
Bui lding Monthly 

Sack, bag, o r  other flexible receptacle, A .  M. 
Ba tes, reissue . . . . . . . . . . . . . . . . . . . . . . . .  12,062 

Sad Iron heater, Fischer & Schmid . . . . . . . . . .  716,020 
Sansage filling and linking machine, J. A. 

Blberfeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,949 
Saw mill, band, R. F. Barker . . . . . . . . . . . . .  716,169 
Saw, wabbllng, J. A. Peoples . . . . . . . . . . . . .  716,094 
Scale, computing, E. Finn . . . . . . . . . . . . . . . .  716,211 
Scale,. traveling crane, Taylor & Sargent. . . .  716,309 
Scow unloading apparatus, J. W. Reno . . . . .  716,105 
Scraper and scoop, combined, S. M. Spangler 716,124 
Scraper, fork, J. S. Healea . . . . . . . . . . . . . . . .  716,2 29 
Scr�en, J. E. Duncan . . . . . . . . . . . . . . . . . . . . . .  715,767 
Screw threading and ,beading machine, A. 

P. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Screw wrench, L. S. Starrett . . . . . . . . . . .  . 
Seal, car, H. H. Liemke . . . . . . . . . . . . . . . . . .  . 
Sealing in machine, A. Swan . . . . . . . . . . . • . .  
Seam stretcher, J. A .  Tessmer . . . . . . . . . . . .  . 
Seating, F. S. Brooke . . . . . . . . . . . . . . . . . . .  . .  
Seed drIll trash cleaner, O. E. Johnston . . .  . 
Sewing machine attachment drawer, P. 

Diehl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sewing machine guide, G. Scott . . . . . . . . . .  . 
Sewing machine, lock stitch, G. E. Warren 
Sewing machine ruffier and gatherer, J. F. 

Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shade and curtain hanger, J. P. Gerth . . . . .  . 
Shaft sinking apparatus, P. G. Moran . . . . .  . 
Shaping machine cross head teed, G. J. 

716,162 
716,303 
715,822 
715,898 
716,310 
715,969 
715,812 

716,004 
716,117 
715,911 

716,159 
716,021 
715,834 

Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,832 
Shaving cup, Lemon & Otto . . . . . . . . . . . . . . .  716,061 
Shears. See Gage shears. 
Sheet metal bending machine, C. W. Ken-

nedy . .  . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 716,052 
Shirt waist holder, F. S. & A. E. Miller . . . .. 715,833 
Shock loader, H. O. Kolsbull . . . . . . . . . . . . . .  716,250 
Shoe box, J. C. Leclerc . . . . . . . . . . . . . . . . . .  715,820 
Show case, O. Yates . . . . . . . . . . . . . . . . . . . .  715,926 
Show case fastener, P. S. Scott . . . . . . . . . . . .  716,118 
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Sign, day and night corner, E. W. Ed-
wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,769 

Sign, street or other, E. F. Dreman . . . . . . . . .  715,766 
Signs, apparatus for displaying movable, J. 

P. Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,752 
Signaling, R. C. Spaulding . . . . . . . . . . . . . . . . .  716,301 
Signals through space, apparatus for com-

municating, De Forest & Smythe . . . . . . .  716,000 
Signals through space, communicating, De 

F'orest & Smythe . . . . . . . . . . . . . . . . . . . . . .  716,334 
Signature gatherer, D. M. Smythe et al .  . .  715,890 
Signature gatherer machine, H. L. Roberts. 715,872 
Siphon, pneumatic, A. J. Weekley . . . . . . . . . .  716,323 
Slag casting machine, C. H. Rhood . . . . . . . .  715,868 
Snow plow, M. Rounds . . . . . . . . . . . . . . . . . . . 716,283 
Sodium cyanid, making, F. Roessler . .  _ ....... 716,350 
Spectacles or eyeglasses, supplementary lens 

mounting for, L. A. Conn . . . . . . . . . . . . . .  716,194 
Speed Indicator, L. Mott. . . . . . . . . . . . . . . . . . .  716,263 
Speed mechanism, variable, W. A. Wood . . .  715,922 
Spinning or twisting artificial fibrous rna· 

terlal, R. W. Strehlenert . . . . . . . . . . . . . .  · 716,138 
Spouts, means tor supporting and operating 

distributing, P. Nicolay . . . . . . . . . . . . . . .  716,081 
Spraying device, R. E. Chapin . . . . . . . . . . . . .  715,982 
Spring wheel, A. H. Huth . . . . . . . . . . . . . . . . .  716,046 
Square, bevel, E. W. Streed . . . . . . . . . . . . . . .  715,897 
Stacker for stalk shredding machines, pneu-

matic, C. _ E. Curtiss . . . . . . . . . . . . . . . . . .  . 
Stair rod, F. S. Anderson . . . . . . . . . . . . . . . . .  . 
Stalk puller, W. B. McKlnly . . . . . . . . . . . . .  . 
Stamping press, A. Lion et al .  . . . . . . . . . . . . .  . 
Stanchion, cattle, D. F. McLennan . . . . . . . .  . 
Stay strip, Knowlton & Beach . . . . . . . . . . . .  . 
Steam boiler, R. McKay . . . . . . . . . . . . . . . . .  . 
Steam generator, J. H. Campbell . . . . . . . . .  . 
Stoker tor mine refuse or other very fine 

715,760 
715,937 
716,082 
716,071 
715,843 
716,249 
715,842 
716,181 

fuel, automatic, J. MacCormack . . . . . . .  715,826 
Stone dressing or polishing tool, E. C. 

Bassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,1 n 
Stop tastenlng, H. H. Greene . . . . . . . . . . . . .  715,785 
Storage battery, E. J. Knapp . . . . . . . . . . . .  716,056 
Storage structure, A. Smith . . . . . . . • . . . . . .  716,296 
Stove or turn ace, G. W. Cope • . . . . . . . . . . . .  716,195 
Stove top plate, C. L. Beach . . . . . . . . . . . . .  715,945 
Street guide or sign, F. K. Plumbly . . . . . . . .  716,098 
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Superheater, Potter & Jetrreys . . . . . . . . . . . .  716,100 
Superheater, J. P. Sneddon . . . . . .  716,297 to 716,300 
Suspender cast off, If" B. Sweet. . . . • • . • . . . .  716,141 
Suspenders, G. E. Adams . . . . . . . . . . . . . . . .  715,931 
Syringe, T. L. Jones . . . . . . . . . . . . . . . . . . • . . 716,240 
Syringe, tountain, J. H. Stearns . . . . . . . . . .  716,304 
Tables, collapsible leat tor extenSion, H. 

Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,238 
Tailings, apparatus for removing, McPhee 

& Cull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,268 
Tank heater, J. Strahm . . . . . . . . . . . . . . . . . . .  715,895 
Telegraph signals, apparatus tor determin-

Ing the direction ot space, J. S. Stone . .  716,185 
Telegraph signals, apparatus tor simultan-

eously transmitting and receiving space, 
J. S. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,136 

Telegraphic signals, determining the direc-
tion ot space, J. S. · Stone . . . . . . . . . . . . . .  716,134 

Telegraph signals, simultaneously transmit-
ting and receiving space, 'J. S. Stone . . .  716,137 

Telegraphy, wireless, De Forest & Smythe . 716,203 
'relephone and telegraph systems, com-

bined, C. E. Buell . . . . . . . . . . . . . . . . . . . .  716,186 
Telephone exchange systems, supervisory 

signal tor, C. E. Scribner . . . . . . . . . . . .  716,293 
Telephone mouthpieces, antiseptic protector 

tor, R. 1. Wlllmarth . . . . . . . . . . . . . . . . . .  716,329 
Telephone swiveling trumpet, A. Schoeler . .  71.�,878 
Telephone system, W. · M. Davis . . . . . . . . . .  715,999 

NEW VOLUME NOW READY Tele����� 
si:1:�

a
g�;"bf����

rI
X. ll�

h
�tar��? 716,302 

VOL. 34-JVLY to DECEMBER. 1902 ��:�:���f� ��::;��u:· e�gl��
r
�� ' S�h��id��: m;m 

A Monthly Magazine of Domestic Architecture �fJ��i�
n
�O��ln�tl�n' ������\',;: . S�h·r·".rt " &  716,010 

Sumptuously Illustrated Hall . . . . . . . . . . . . . . . . . _ _  . _ _ _  ........... 715,879 
2 75 illustrations Six Covers in Tint 1 4 6  Pages �llf�g 

WiOrH�;:,
ke

�aii�, "c'eiiin'g�: 'fi��pi"�';;, 
715,831 

Bound In Boards Price, $2.00 prepaid by mall etc., F. Alcan . . . . . . . . . . . . . . . . . . . . . . . .  715,932 

The Thirty-fourth Volume ot the SCIENTIFIC Tiling tor walls or ceilings, metallic, W. 
AMERICAN BUILDING MONTHLY more than maintains · H. Landkrohn . . . . . . . . . . . . . . . . . . . . . . . .  . 
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tbe leading architects ot tb.� day ; itll editorial discus- Tire, motor vehicle, M. Polack . . . . . . . . . . .  . 
sions ot important subjects relatin� to domestic arcbt- Tire, pneumatic, H. N. B. Good . . . . . . . . .  . 

716,061 
715,776 
715,987 
716,099 
716,031 

tecture; and its, many speCialized Departments make it Tire repairing compound and preparing same, 
the most useful and most valuable publication ot Its M. McWhorter . . . . . . . . . . . . . . . . . . . . . . .  716,083 
kind. Tire, resilient, Le Grand & Chen8au . . . . . . . .  716,066 

TALKS WITH ARCHITECTS Tire tightener, G. W. Cook . . . . . . . . . . . . . . .  715,757 

"A Talk on House Fit.tin,z:s." by a sanitary expert. ����' 1�
m
Jl�s��

o
�
, 
. .  �' . .  �' . .  ��

i
.
r
.
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.
e
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w.
r
·vf:Ir:�� �R!:,���gr ��M,jl������r7�r �'; Toy, M. E. Behn . . . . . . . . . . . . . . . . . . . . . . . .  716,175 

Home." Mr. Charles M. Lehean on. H Op;>ortuni- Toy, resonating or sounding, J. L. Gam-
ties tor Decorative Art." Mr. William Martin mell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
:���s�!lt�o:��:.r, Arcb.itect." · Mr. Percy GrtlJen ' ��:�w��t:�1��h�' J�'� :r�e�r .�������� : : : 

EDITORIAL ARTICLES ��:�:��rtt�g 
L
��t; dl"t�ij,�tln'g ' �Pj,���t�.; · C: 

716,025 
716,146 
716,244 
715,823 

" Cheap Houses." "Wans Rnd Wall Treatment." H. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,972 

:: lr�� A{�� a'l�;:ii�fufI�;��
' I�: ��:�r, HR'i£�; ��:�
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a
x: Markmann . . . . . . . . 715,828 

tbe Householder Helps the House." Trolley catcher, A. Thode . . . . . . . . . . . . . . . .  716,145 

DEPARTMENTS ����;:rs7
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::§�a��
a
���::, ·:,�t� ��f:e��l��;�,:-�.���:i��i� Truck, flexible car, C. S. Shallenberger . . . . .  716.294 

terment." "Country Lite." "The Flat." " Fire ���:: {::�7:r.' 'F�\\.
C·H���P§�: : : : : : : : : : : :  m:m 

��g�1����;" ··':r�:ag��t¥alr.9,
use·::F�!rt�i�,� Tube plate handling apparatus, J. J. Boax . .  715.746 

"' H 8 t1 " " W IJ Fa ' u  Th Tubing, apparatus for the manutacture ot 
Kitg�:'l' �¥§--:w �

n
�OkS." ulegaJ N���B�" '" Ne: butt weld, P. Patterson . . . . . . . . . . . . . .  715.854 

Building Patents." .. PUblishers' Department." ��g�eI�,
il
�on�'tr��ti��

o
:�d' i�yi�g' ��b�q����'s: 

716,024 

Tbe SCIENTIFIC AMERICAN BUlLDI>1G MONTHLY H. F. Dunham . . . . . . . . . . . . . . . . . . . . .  . 

g?j���:�8�no;,0:;�n��;��������dd
b�\ta\�0� �'Iet!!�r:f Turbine engine, E. F. Cameron . . . . . . . . . . . . 

erate price, to,qether with a cover beautitu7lY printed ¥����n�o�r
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����':.\x�����\�S���
t
l�: :::g�I�:��dr�� ��;tW��� Type setting and just!tylng machine, F. A. 

:��fu���;
n
!� g� t�: rn��:i��S pie:nf

l
:��:��� TYP���Y:�� at't'a'c'hmei;t: 

. C' . . 'F: . Eckert: : : : : :  716,011 
aynopsis of each subject and are a unique featnre of Typewriting machine, W. J. Barron . . . . . . .  715,943 

715,768 
715,753 
716,047 
715,936 

A BIG DOLLAR OFFER 
LEDGER 
MONTHLY 
NATIONAL 
MAGAZINE 

14 
mo. 

12  
mo. 

the 
two $1.� 

�:e�\���
e
{:I�

ure 
U�o. 

Nov. and Dec., 1902 and all of 1903 
CosmopOlitan or 

Leslie's Monthly 
Good 'l'lmes 1 yr. ) ALL FOR 

$3.00 I 
Current Literature 
C08mOp()Jitall or 

Leslie's Monthly 
Woman's Home 

Companion 

1 yr. 

1 yr. 

The following, 12 montbs, with above $3.00 offer tor 
Public Opini"n, new 
Leslie's Weekly 
Judge W eekly 

$4 00 Scribner's Magazine • 
S ZS Current History • • • 
S.7S The Oaks, a weekly magazine 

) ALL FOR 
83.00 

$S.7S 
4 00 

Art Interchange 
The Critic 

S.OO .scIentific American • • • • 
• 3.7S 

S.7S 
S,2S 

Arena or Ind • 
Oreat Round World 
Century Magazine 
51. Nichola. 

4,00 ."dentlflc American Building Monthly • 
4.00 Pearson's Magazine, 12 mo. with Calen-
4.25· dar. added to any offer, $1 .00 extra. 
6.50' 1 Leslie's Popular Monthly, with Calen. 
S.SO dar. $1 .00 extra. 

Harper's Big $4.00 Magazine can be added to any combination at $3.35 extra. 

Current Literature 1 yr. 
The Critic 1 yr. 
Public Opinion. new 1 yr. - -
Public O�lnlon, new 1 yr. 
Leslie's op,ular Monthly 1 yr. 
Everybody s M8j(azine 1 yr. 
Publl" Opinion, new 
Success 

1 yr. 1 yr. 
Ev

i:llP������hlY 1 yr. 
Woman'sHomeCompa'on 1 yr. 

---- _. 
CosmopOlitan 1 yr. 
LedlZer Monthly Olt National Ma�azjne 1 yr. 
Cosmopolitan 1 yr. 
Ledger Monthly OR 

National Magazine 1 yr. 
CrIterion 1 yr. 

Public Opinion, new 1 yr. 
CrIterion 1 yr. 
.Arena or Mind 1 yr. 

f3.00 
1.00 
100 

'3.00 
1.00 

1.00 
1.00 

11.00 

1.00 

'1.00 

1.00 
1.00 

'3.00 
1.CO 
2.50 

Four Track News 2 yr •. $1.00 
Cosmopolitan 1 yr. 1.00 
Ledger Monthly OR 

Natlonal 3<lagazlne 1 yr. 2.00 

£;!g�
�ri�n, new 1 yr. $3 00 

1 yr. 1.00 
"er Monthly OR 

1.00 National Magazine 1 yr. 
Frank Leslie's Pop. Mag. 

l' mos. and (,alendar '1.00 Ledger Monthly OR 
National Magazine 1 yr. 1.00 COsIropolitan 1 yr. 1.00 

Arena or Mind 1 yr. '2.50 
CosmopOlitan 1 yr. 1.00 Ledger Monthly 0 R 

National Magazine 1 yr. 1.00 

Great Round World 1 yr. '2.00 Criterion 1 yr. 1.00 Ledger Montbly 0 R 
National Magazine 1 yr. 1.00 CosmopOlitan 1 yr. 1.00 

( AJ,L 
"

OR 
4.00 

( ALL FOR 
$3.00 

1 ALL 

J l:0R 
3.liO 

( MPrf�:b 
81.21i 

} Mp'-Club 
8l�� 

} Mp..\J:b 
83.00 

} MPrfJ:b 
02.00 

} MprfI:b 
83.80 

1 Mp.-fJ:b 
I 82.00 J 

} MprfJ:b 
82.liO 

1 MprfJ:b 
$2.71i J 

('urrent Literature 1 yr. 
'rile Critic lyr. 
Litel'ary Digest, new 1 yr. 
-.Public Opinion, new 1 yr. Snccess l yr. L�::;������IY or 

I yr. I,edger Monthly l yr. 
���l3,��':!.�n, new 1 yr. 

1 yr. Everyuody's or buccess 1 yr. 
The Era 1 yr. Public Opinion, new 1 yr. Arena or Mind 1 yr. 

C!'Iterlon 1 yr. Led"er Monthly 1 yr. 
National Magazine 1 yr. 
Cosmopolitan 1 yr. 

Public Opinion, new 1 yr. Arena 1 yr. Mind 1 yr. 
Criterion 1 yr. Ledger Monthly OR 

National Magazine 1 yr, 
Cosmopolitan I yr. 

Vick's �·am. Magazine 1 yr. 
Green's Fruit Grower 1 yr. 
Up·to·Date Farm & Ga,. 1 yr. 
Wom'nsW'rl1..A thens,Ga. 1 yr. 
Am. Poultry Advocate 1 yr. 
Cosmopolitan 1 yr. 
Ledger Montbly OR 
National Ma:zazine lyr. 

Cosmopolitan 1 yr. 
Led"er Monthly 1 yr. National Magazine 1 yr. -
Patbflnder 1 yr. 
Criterion 1 yr. 
Overland Montbly 1 yr. 
The Critic 1 yr. 
Co�mopolitan 1 yr. 
Led!,er Montbly OR 
National Magazine 1 r. y 

� ALL FOR 
$1i.00 

$3.00 1 LOO ALL FOR 
1.00 J 83.00 
1.00 

$3.00 � ALL 3.00 
�

OR 
LOO 4.00 

$1.00 l MprfJ:b 
3.00 
2.50 83.00 

$1.00 } MprfJ:b 1.00 
1 00  1.00 82.21i 

$3.00 l Mp.-fJ
:

b 2.50 
2.00 83.liO 

'1.00 } Mp.-fJ:b 
1.00 
LOO 8l.U 

, 50 I flO 50 M
t 

Club 50 
25 rIce 

1.00 2.00 
LOO 

'f:!� � Mp..f1:b 
1.00 81.U 

'1.00 I Mj Club 
1.00 ) rice LOO l.71i 

'2.50 
1 00 Mp.-fJ:b 
1.00 $2.liO } 

I WILL DUPLICATE any or all club olrersmade by ANY other Agency or Publisher wbether llsted in my catalogue Or not. I ha�e special arrangements with every...publisher in America who makes special olrers. FREE I f  you will. send me THREE orders for ANY combinations, including THREE or more publIcatIOns, you may have FREF. as your premium. a yea�l�tlubscr!ption to ANY. $l.lJO periodical named above. Your OWN club and TWO other clubs make the THREE orders. OomblnatlOns must be for '1.50 each Or over. Special cash commissions quot,ed to agents. 

McClure'S Big Dollar Magazine, $ 1 .00 extra. 

Pearson's with Calendar, $ 1 ,00 extra. 

Leslie'S Monthly, 1 4  months, with Calendar, $ 1 .00 extra. 

Lad'es' Home Journal, or Saturday Evening Post, $1 .00 extra. 

REFERENCES : DUN'S or BRADSTREET'S. ALL LEADING PUBLISHERS 

Address Dept. J, J. W. OR,UMIAUX'S CLUB AGENCY. 

Ask for Our 32-Page Catalogue Le R,oy, New York. 

FREE OFFER MentIon 'i:his paper when you 
B
enet in your order and I will include wtth your order 

F 
National Illu�trated Magazine, Washington. D. C., one year. also Farm, Field an(f 

lreslde, three months at No Extra Charl[e. 

Beware of the Unseen 
germ.s that lurk In your drink­
Ing water. Purity the water by 
tbe most perfect system of 
filtration. 

The Berkefeld Filter 

Light 
Gives more Light than 

Six Electric Lights, or Ten 
Kerosene Lamps or One 

Hundred Candles, and 
Costs less than 

Kerosene. Bums 90% Air 10% Gas this valuable MalZszinea Careful and concise descrip.. Typewriting machine intermediate line spac-
tions accompany each illustration. The illustrations Ing device, J. A. Garland, Jr . . . . . . . . . . .  716,215 Is constructed on hygienic and scientific 
Include photograpbs of enerlors, interiors and aetaUs, Valve, J. H. Bicktord . . . . . . . . . . . . . . . . . . . .  715,745 principles and It retains every particle 

AIr k free. The Lamp makes all 
the ga8 bt"eded. 

views of gardens and ornamental adjuncts to the bouse. Valve, W. Oooper . • . . . . . . . . . . . . . . . • . . . . . .  715,758 No pxpense is spared to make this Magazine the leading Valve, automatic sprinkler, O. Hoffmann . . . .  716,OR9 of solid matter in the water, turning 
pe
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n
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'od
s 
rl
e
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.
its cla.ss and of the utmost practical value Valve mechanism, T. R. Green . . . . . . . . . . . .  7 11,336 the latter out perfectly pure. One gallon of pure water 

to a.u. .. g Valve motion, Carroll & Roberts . . . . . . . . . . .  71 5,755 in four mtnutes. Easy to clean and care for. 
For Sale by Vapor burner, A. A. Ball, Jr . . . . . . . . . . . . . . .  716,167 1' MUNN & CO., 361 B'way. New York City Varnl�h G.
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&. Smokel No Odorl Hang orSet 
it a.nywherea Over 100 Styles. 

AGENTS W ANTED tHE BEST LIGHT CO .. 87 B. 5th st., CBntODt Ohio. 
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HENR Y CAREY BAIRD & CO., 

I�DUSTRIAL PUBLISHERS,BOOKSELLERS& IMPORTERS, 

810 Walnnt St., Philadelphia, Pa., U.S.A. 
rr Our New aM Revised Catalogue at Practical. aM 
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Assayinq. Analysis, etc.: a Catafof}'Ue of Books on Steam 
and the Steam En.gine, Machinery, etc.; a Catalogue of 
Book� on Sanitary Science, Gas .E'itting, Plumbing, etc., 
and our other Cataloque..s and Circulars. the whole co'verimq 
f1'ery branch of SCience applied to the Arts, sent free and 
tree (,j postage to anyone in awu part oj the world who 
will furnish his address. 

ELECTRICAL ENGINEERING 
TAUIIHT BY MAIL. 

Write for our Free lllustrated Boot. 
.. CAN I BECOME AN ELEC­

TR.ICAL ENGINEER.?" 
We tt'ach Electrical Engineering, Electnc Lighting'. 

Electric Ratlways, Mecbanical EngineerIng, Steam Engi­
neering, Mechanical Drawing-, at your home by mall, 
�����rJrt Ic1�YE�Gl�E�ij{°IN:"���U"'E, 

Dept. A, 240.242 W. 2Sd St. New York. 

LEARN PROOFREADING. 
If you possess a rair education, why not utilize ita t a genteel 

and uncrowded proression lJaying $15 to $35 weekly? SituatioDJ'I 
always obtainable. We are the original instructors by mail. 
HOME CORRESPONDENCE SCHOOL, Philadelphia 

REBOB JEWELS 
Are Marvels of Beauty 

)':�..:' .� Upon receipt of your name and address 
.�?/:� fy�wn�!�����eta��:.:i��a�lnfrfi:�� 

high-class imitation Dia� 
and exclusive designs in 

F R E E mond ana Pearl Jewelry 
wil be mailed 

REMOH JEWELRY CO., 834 Olive St., St. Louis 

DIVIDENDS • • •  

Attractive prospectus giving full 
information how every investor 
can secure regular dividends • • .  
Sent free upon request 

SANFORD MAKEEVER & CO. 
Bonds, Stocks or Investmenu 

84 Adams St., Chicago, or 170 Broadway, N. Y. 

A Universal Rotary 
Pocket Measure 

The most practical device made for measuring 
CUIves of all kinds, as easily as straight lines. 
As accnrate, and more rapid, than a. rule. An 
adding devIce f'or estimator�; ean 
be set to zero at Dny tIme. A time and 
brain saver. Anyone can use it. Postpaid 
*3.00 e ach. It will pay yon to write fOr cir­
cular. Your money back i f  not satilolfied. 
STE{JKENREITER MFG. (JO., 

Setting Pointer to Zero 96 LDke St., Chicago, Ill. 

YOU ARE EASY 
If you need a carpenter to help yourepair yourroof with 
Warren's Natural Asphalt Stone S urfaced Roofing 

Has 9 tnch 
lap t!dge. The best and most ser­

viceable prepared roofing 
on the market. It is dur­
able, tlre-lJroof� and does 
n06cfrii��i�:f3jn1�n�ay in 
rolls containing 108 sq. ft. 

Warren Chemical & Mfg. Co., 172 B roadway. New York 

IGNITERS 
GAS and GASOLINE 

ENGINES 
The most practical machine 
on the market for StatIOnary 
and Mar1ne Engines. 

TVrite for Circular. 
QUEEN ELECTRIC CO., 814-818 Broadway, Cincinnati, O. 

U!il�r)' RELIABILITY 

Wire Cloth, WireLath, 
Electrically. Welded 
Wire Fabrics 
and Perforated Metal �in

"'il! 
Manufactured by 

CLINTON WIRE CLOTH COMPANY, CL INTO N, MASS. 
BoSTON NEW YORK CHICAGO SAN FRANCISCQ 

50 YEARS' 

EXPERIENCE 

. PATENTS 
TRADE MARKS 

DESIGNS COPYRIGHTS &C. 
An�'one sending a sketch and description may 

quickly ascertain our oninion free whether an 
invention is probably patentable. Communica­
tions strictly confidentiaL Handbook on Patents 
sent free. Oldest alI'ency for securinlo! patents. 

Patents taken through Munn & Co, receive 
8pecia�nof.ice. without charge, in the 

Stitntifit Jtmtritan. 
A handsomely illustrated weekly. Larg-est cir­
culation of any scientifiC journal. Terms. 13 8 
yea.r; four month '. $1. Sold by all newsdealers. 

MUHN � C�,361 Broadway. New York 
BraL'" ,'I51!' St , Washington, D. C. 
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Vault, J. S. Lester ................ ....... 716,068 
Vehicle brake, A. A. Ball, Jr ............ 716,168 
Vehicle brake, C. D. Quillen . . . • . . • • . . . . .  716,275 
Vehicle brake, J. W. Whalen ............. 716,324 
Vehicle driving mechanism, motor, J. Led-

"'ink" ................................ 715,821 I Vehicle, speed, Stoddard & Whitney ........ 716,133 
Veuolllg apparatus, coin controlled, Laing 

& �'rantz ...... ... . ........ ........... 716,058 
Veneer package separator, W. J. Ott . . . . . • • 716,272 
Ventilator, G. G. Britton ................. 715,968 
Vess
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Vise, pipe, M. Glenn . . . . . . . . . • . • . . • . • • . . • .  716,217 
Voting machine, G. L. Hoxie . . . • . • . • . . . .  715,805 
Wagon reach, Crampton & Pctce .......... 715,994 
Warm air register, T, E. Hunt ............ 715,806 
Washboard, W. Boecker . . . . . . . . . . . . . • • . • • 715,957 
Washing machfne gearing, L, Faul. • • • • • • •  716,017 
Waste pipe trap, White & Daub ........... 716,326 
Watch barrel, L. A. Erickson . . . . . . . . . • . . . • .  716,013 
Water closet and flushing reservoir, com� 

bined, N. B. Wales ... ..... ......... .. 716,315 
Watchmaker's material holder, P. C. Hall .. 716,223 
Water heater, C. W. O'Neill ............... 716,271 
Water meter guard, A. G. De Waldo . . . . • • •  716,204 
Water tube boiler, C. P. Altmann . . . . • . . • •  715,737 
Water tube boiler, R. Hanson, et al ....... 716,032 
Wedge, C. J. Grellner ..................... 715,786 
Welding furnace, tube, P. Patterson ...... . 715,855 
Welding, spring pulling hook for use in butt, 

E. E. Quimby ...... ...... ...... ...... 715,862 
Wen boring device, R. L. Landry .......... 716,062 
Wheel. See Spring wheel. 
Wheel rim, W. Friedrich . ........... ...... 715,780 
Winch, H. A. L. Barry ... ........... ..... 715,742 
Wind motor, J. M. Cochran ... ... .... .. .... 715,985 
Window cleaner, C, A, Wheeler ...... ..... 716,157 
Window frame and sash, C, B. Schilling ... 716,286 
Wire chasing or marking machine, H. R. Fen-

ner .. . . . .. . .... . .. . .. ........... . ... .. 715,774 
Wire cutting and straightening machine, J. 

Kelley, et al ... ... . .. ................ 716,051 
Wire stretcher, N. P. Nelson . . • • • . . . . . . . .  715,846 
Wire stretcher, B. MYE'rs . . . . • • • • • • • • • . . • .  716,080 
Wrench, Case & Vincent . . . . . • • • • • • • • • • • • . 715,980 
Wrench, E. Dauer ... .............. . ...... 716.197 
Wrench, I. De Ford . ..... ................. 716,202 
Zinc ores, treatment of, Ellershausen & West� 

ern ..... .............................. 715,771 

DESIGN S. 

Hot water bag, etc. , V. C. Van't Woud.... 36,172 
Jug or similar articlp, C, J, Noke .......... 36,171 
Pitcher or similar articlp, J. W. Collins.... 36,170 
Spoons, forks, etc" handle for, C. A. Ben� 

nett . ... . . . . . .. . . . . . . . .. . .. ... .. . . . . . 36,169 
Stone, cut, E. G. H, Schenck . . . . . . . • • . • . . .  36,167 
Stove, gas, J. C. Foster . . ................. 36,173 
Watch fob, F. I. Gorton................... 36,168 

TRADE MARKS. 

PRINTS. 

"Baxter Maryland Rye," for whisky, Win-
eke�Bauernschmidt Co .... " .......... . 

"Best patent flour guaranteed highest quality 

39,482 
39,481 
39,498 

39,478 
39,507 
39,472 
39,476 
39,494 
39,495 

9,617 

BUSINESS MAN �llower'Wire�ope 
There'�c�a� �n�y� Of 10,� � ... � ........... 

inhabitants or over to doubie his present income easily � and quickly if willing to open an exhibition parlor or 
store for the display aud sale of MOST POWERFULL WI RE ROPE MADE 

"K 1 CI k" Bl{ODElUCK&BASCOM JtQPE co. 
ey ess OC S ST. LOUIS, t.':('. 

They are self-winding, run for a year, and are just KLIP -KLI P The. Pocket 
being introduced to the public. The old style clocks are Manicure � 
going uut of date-these new style will be preferred 
everywhere, Able parties having $500 or over to invest 
should write us at once. 

THE UNITED !o!TATES CLOCK CO. 
Executive Offices: 4CifJ Broome St., 

New York City. 

��r;:�.i��&S�:!;: �h� 
nails III perfect condi­
tion, A complett man­
icure for man, woman 
or child. Silver steel, 
nickel-plated. S"l1t 
post paid on receiv t of 
price if .VOll!" 25c ::t1!:��a��aa:�:;a��!3l,��a�.:3i.. dealer ha:,n't it 

'·OfL:.:S-iYrEL·T.,.iR::MI .. riis .... go�. KLiP-KL IP CO •• 663 So. Clinton St., Rochester, N. Y. 
� D d d P .. 0 I d � Patent .For Sale.-Flxed·Automatic Window Fire (I) ivi en - aying l-dning, i an ,..; . [. Escape. Also in combination witb traveling trunk. � Smelter Stocks. Listed and ,I, Address WINDSOR FIRE BlSCAPE Box 770. New York 
� Unlisted, our Specialty. ,II ' 
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� DOUGLAS LACEY & CO \I? I Model a"d Experimental W�rk. National 

i ' 
. � Supply Co., 835 Broadway, New York CIty. 

Bankers & Brokers, Fiscal Agents, � ·EX PERT MODEL MAKERS Models,Patterns. 
Members N. Y. Consolidated Stock Exchange. W Dies & Nove1ties. Experiment· i 66 B ROADWAY & 17 NEW ST .. NEW YO RK. I a] work. WAGNER MFG. Co., 9 Mohawk St., Cblcago, Ill. 
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o�r��� ,p 1 Special Screw Machine Work. smelter investments, sub. blanks, ?fIll particulars, etc., l!Ient Q;' L free on appU.atlon. ..fl; Pleased to quote Prices. 
"'���eeeE:eEeeeeE:eeeE!EE!� 

HANDY THINGS CO., LUDINGTON, MICH. 

FACTORY WASTES. 
Inllenions and prOfitable utilizations. Inter­
esting and suggestive pamphlet sent free. 

PETER T. AUSTEN, • 80 Broad St .. New York. 
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in all the world. Time to prove it. 
back if not 'satisfactory. Every rmodern 
device. Write for Poulhry Guide and 
134. 196 large pages. Treats of poultry for 
lOco for postage; book is free, Circulars free, 

{JYPHERS IN{JUBATOR {JO. 
B uffa.lo, N. Y. Chicago. Boston. 

CRESCENT SAFETY RAZOR 

MODELS & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 

E. V. BAILLARD, Fox Bldg .. Franklin Square, New York. 

NEW YORK �g?!e�c�f..d�: 
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MRS. LORD, H West2Uh Street, New York City. 

��� TYPEi"WHEELB.M'ODEL8 LtXPERI"'NTAL WORK.SMALLMACMII'ERY NOvn,TlESIkETC. N!.Wl'ORK aTEfIICILWORKI 100 NASSAU S! N."" 

ELECTRICITY, l'°Jrn�,M��a�� 1�tfe�;: 
Wimshurst Machine, Tele�raph Instrument, ElectriC 
Bell, 5 Books, 10 cents each. 

Bubier Pub. Co., BoxS, Lynn , Mass. 
d: . CATALOC �S rRf:t. 
t:1:> UNION MODLL WORKS 
"'" 193 CLARK CHIC. O. 

� '1 �r';'dq���1�:f:�t· A III ERICAN AllIA'I'EUR'PHOTOGRAPHER. 
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IIFa; di n.. . by an improved -�--- ------, lj------
.
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.
. f���t,:'s�':..rfti':gi�� MFG. CO .. b'99 Clinton Street, Milwaukee Wis. 

� the bladecanbead· - --------

t:=ill1�-f=I ' justed fo� sha,\,ing F RE E 
Catalogue of Architectural, 8cientillc 

��- __ or stroPPing. rhe and 'l'echnical Books. 
praciibility is that every part is interchangeable and Protspectusfor 19.03 for "Arcbitects' and 
extra blades are guaranteed to fit. Sample by registere Builden;' MagaZIne," monthly $2 a year. 
mail for $1.25. WM. T. COM STOCK, Pub., 23 Warren St. , New York. 
SOUTHINGTON CUTLERY CO • • S outhington, Ct., U. S. A. 

N
AME PLATES-EMPLOYEE CHECVS {V':KEY TAGS, BAGGAGE C'KS & BADGES . 1\ 
J.ROBBINS MrG.Co.58 KNEELAND ST. SENb FOR CATALOGUE . ... BOSTON. MASS. 

H. A. KAYSAN- Cassel, 
Germany 

Importer of American Specialties 
Manufacturers wUI kindJy quote prices and mail sa mp]es 

SMALL SPRINGS OF EVERY DESCRIPTION 
FLAT OR ROUND WIRE. STEELOR BRASS.' THE WA LLACE BARNES Cq ISMAINSI8/?ISTOL.CONN. 

MATHEMATICIANS WANTED 
I can place a few high-grade mathematiCians in a 

position to earn $4.000 to $10,000 a year, with conllenial 
and lUXuriant surroundinllB. State age, education and 
experience. Address PRESIDENT, P. O. Box 1534 
Pbiladelpbia. 
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"Camel brand figs," for figs, S, S, Pierce ' 
I 
Money makers for bright people. 

WHAT WE DO-HOW WE DO IT 
will be sent to you on request. 

& Co. ................................. . 9,616 WM. ROCHE, Inventor and Sole Mfr., 
"Grippe knockers," for a medicine, A, E. 42 Vesey Street, New York, N. Y. 

B. Alford ... ....... . . . . . . . .. . . . . . . .. . 9
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SALESMEN AND I "Krueger's antiseptic dandruff curp," for 
dandruff curp, J, C, M. Krue-ger"."", 
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. .  � ... ���. 9,615 • AG ENTS WANTD. "The ROllmanian facial guards and Rouman- BIC WACES-Our Famous Pur-

ian witch hazel tissue mask," for toliet Itan Water StilI, a. wonderfulinvpn_ 
articles, L. D, Smith . .. ...... ... ...... · 9,6]8 tion-beats Filters. 12,OOOalread180ld. 

"White Label English Bacon," for bacon, Demand enormoull. Everybody buys .. 
Armour Packing Co. . . . . . . • • • . . . . . . . . .  9,621 �l:�Y t�� :!�t::t 8!:;:te�� J:��l���� Pure Water. Only method-aaves 

LABELS. 

4<A Thanksgiving dinner," for stock food, 
("onri{�r ('0. . . . . . . . . . . . . . . . • . • . . . • . . • • • •  

"Brings the ros(>s t o  your cheeks," for malt 
f'xtract, Pahst Bl'('�dng Co, " ... ...... .. . 

"Celpbratf'd gamf' boards," for game boards 
and g'amp board equipments, Corrom 
.\rC'harpna Co. . . . . . . . . . . .. . . .. . . . . . .. . 

"Plf'asant antiCipation," for bpf'r, Cleveland 
Sandusky Brpwing Co, ................. . 

"St?'cul'ity lice killer," for an insecticide, 
("onripr Co, .......................... . 

"Secnrity poultry food," for poultry food, 
"spc����grc
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"Thf' Hanovpr shoE'," for shof's, Sheppard & 
Meyers Co, , . . .. , ... . . . . . . . . . . . ....... . 
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ill1lr lives and Dr. bil!.; prevents typhoid. 
malaria fevers, curell disease. Write 

Ii t��.�i� �:J:"e
!:laD' Term., 

Mfg. Co., 1& Harrison Bldg., CinCinnati, D. 

H V L 0 r..!����gt�J'e"h�'h� 
one low. Turn down 
like gas and save 

current. Fit into an ordinary Oxture. 
14 cents A MONTH 
pays for A LIGHT ALL NIGHT. The 
most economical light known. Ask your 
dealer or send for information about our 
many ingf'niou� lamps, 
The Phelps Co .• 8 Rowla"d St ,Detroit. Mich. 

KNI{JKERBOCKER MACHIN1-; WOUKS, Inc., 
8�10�12 Jonc1i4 �treet, X ew York. 
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S PLlTDO'M:MARK COILS �25 VANDEWATERST.NY.� 
MAT C H F ACTORY.-DESC RTPTION 
of an English factory. SCIENTIFIC AMERICAN Sup­
PLEMENT I 11 3. Price 10 centf'. For sale by Munn & 
Co. and all news dealers. 

., THIS BEATS NEW JERSEY." 
Cbarter.s procured under South Dakota laws for a few dolJar8. Write for Corpor:ation laws. blanks, by-laws and forms to PHILIP LA 'VHF.KcE,late ASS'l �ec. of State, Huron, S. Oak. Or Room K, 20th floor. 220 R'way, N. Y. 
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Suftable for almost any line of work, Beautiful City of 45,txXl inbabitants, For particulars address 
'J'HE "oliNGER MANUFACTURING CO., 

!o!outh Bend, Ind. 

A printed cor�r of the specification and tlra'\dng 
of any patent in the f()rpgoing list, or any patf'nt 
in print iSS1Wd since ]863, will be furnishC'd from 
this office for ]0 cents, provided thp name and 

I 
number of thp patent dpsired and the date be 
givpn, Address MUnn & Co" 361 Broadway, New ,� ;��ti�i�1iii�:i;�;$25JU1 �r It, has s�x 8.i:r�ch lids; 15-gallon re8ervoir; ,Iarlle w!lrlll tng closet; oven 21 ins, deep. 17 ins. York, ' 

I Canadian patents may now be obtainpd by the iu­
vpntors for any of the inventions named in thp fore-
going list, • For term s and further particulars 
address Munn & Co., 361 Broadway, New York. 

I WIde. 12 m�. h1llb j top COOkUlg' surface. 3Ox36 in8,; hned tfirougbout with ASbestos: Duplex 
' ( grate; burns wood or coal. Guaranteed in every r(llJect i w�!gbs 400 lbs. Write for free 
I descriptive circular and testimonials. AGENTS WANTED. 

WM . G. WI LLARD, Dept. 112, 619·21 N. 4th Street, St. Louis, Mo. 
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