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lIIAKING ALCOHOL FROlll WOOD WASTE. 

A middle West industry, for which a great future 
is promised, is that of the manufacture of alcohol from 
sawdust, shavings, slabs, and other refuse of the lum
ber mill. 

Rumors of improved methods and great economies 
in the manufacture of wood alcohol have been "in 
the air" for some time, and we have received a num
ber of inquiries on the subject from subscribers and 
correspondents. We are glad, therefore, to be able to 
give now some details of the new process, for which 
patents have recently been granted to Mr. Malcolm F. 
Ewen and Mr. George H. Tomlinson of Chicago. 

Scientific American 
and energy from his other great responsibilities to 
continue independent investigations, and it is largely 
owing to his personal and financial support that the 
present successful process has been developed, one of 
the patentees being his brother. 

Lumbermen have long been alive to the necessity 
of finding a use for the appaling piles of waste they 
are compelled annually to destroy, if only as a means 
of additional profit, before the question of conserva
tion of natural resources became of national interest. 
In addition, there are many and various uses to which 
alcohol is applicable with advantage, and from which 
it has hitherto been excluded by its cost. 

A diffusing battery of four units. 

One of the large tanks in which the wood pulp is fermented. 

The digesting machine which performs the functions of a mechanical stomach. It converts the starch of 
wood waste into suga r. 

It has long been known that ethyl alcohol and other 
valuable by·products could be made from wood waste 
in laboratory experiments, and many processes have 
been developed, but practically none of them has 
reached the stage of economic success on a commer
cial scale. 

One of these aroused the interest of Mr. John M. 
Ewen, better known as a constructional steel work 
engineer and manager of the Fuller Construction Com· 
pany, builders of so many "skyscrapers." Although 
it was not found practicable commercially, Mr. Ewen 
was so much impressed with the possibilities of cheap 
alcohol from wood waste that he spared enough time 

lIIAKING ALCOHOL FROlll WOOD WASTE. 

All kinds of internal-combustion engines, for in
stance, can use alcohol as fuel with advantage over 
gasoline and with very little modification. 

One of the greatest advantages of the production of 
a pure alcohol from wood, however, will be the release 
for food purposes of the millions of bushels of corn 
and barley now consumed in the manufacture of grain 
alcohol. 

The price of grain alcohol is at present $2.60 a 
gallon at 188 proof, of which $2.07 is internal revenue 
tax, the net wholesale price being only 53 cents. Corn 
worth 26 cents is required for the manufacture of a 

(Oontinued on page 359.) 
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TRIALS OF THE NEW II DREADNOUGHT "_" NORTH 

DAKOTA." 

In view of the fact that the first two "Dreadnoughts" 
to be built for the United States navy are identical in 
everything except motive power, the "Delaware" being 
driven by reciprocating engines and the "North 
Dakota" by Curtis turbines, an unusual amount of 
interest has been aroused by the recent speed trials 
of these two ships. The "Delaware," which was built 
by the Newport News Shipbuilding Company, was 
tried out over the course off Rockland, Maine. She 
is eq:Iipped with Babcock & Wilcox boilers, and in the 
five trial runs for standardization of her propellers, 

Reading the thermometers. 

Still by which a fine grade of ethyl or grain alcohol 
has been made out of sawdust and slabs. 

which were made over the mile course, she developed 
a maximum speed for one mile of 21.98 Imots, a mean 
speed for the five runs of 21.44 knots; a maximum 
horse-power of 30,000, and a mean horse-power of 
28,578. 

The "North Dakota" is not only an exact duplicate 
ot the "Delaware" in the form of her hull and in the 
displacement, but in common with that ship is 
equipped. with fourteen Babcock & Wilcox boners. 
Consequently, the Navy Department was in a position 
to make a most exact comparison of the efficiency of 
the respective motive power, all the conditions ex<lept 

(Oontinued on page 360.) 



Percolator, C. A. Stelle • • • • • • • • • • • . • • • • • • • •  938,906 
Percolator, simple syrup, S. T. HenseL • . . • •  939,131 
Phe:lOl halogen phthalein compound, W. R. 

OrndorlI .. . .  . .  • . .. . .. .. .. .. .. .. .. .. ... 939,075 
Phonogram, F. C. Applegate ............ " .. 939,120 
Phonograms, making, F. C. Applegate ...... 939,119 
PhO�fe�fn
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Phorometer, J. E. Cogan ................... 938,463 
Piano actions, tool for applying bridles to, 

A. G. Crawford ........................ 938,82 6 
Piano pedal connection, adjustable, H; 

Meyer ....... , ........................ 939,053 
Pick, C. H. Blow .......................... 938,955 
Picker stick attachment, W. D. Park ....... 938,694 
Picture apparatus, moving, R Voege-. • • •  J • •• 938,729 
Picture exhibiting machine, F. H. Richards .  938,895 
Picture machines and stereopticons, con-

trolling switch for moving, T. Taira... 939,110 
Pins, etc., machine for manufacturing 

grooved, A. L. Mowry . . . • . . . . . . . . . . . . . . 939,061 
Pipe coupling, G. W. Curry . . . . . • . . . • • . . • . • 938,984 
Pipe coupling, E. Marek . • . . • • . • • • . . • • • . ,. " 939,146 
Pipe lines, device for passing cables through, 

H. A. ·Greenan, reissue................. 13,032 
Pistols, etc., automatic safety appliance for, 

J. Tambour ........................... 939, 111 
Piston, T. Hall ............................ 938,481 
Planing machine, W. A. Robertson • • . • . • . . • 939,093 
Planter, corn, V. F. Pavey . . • • . . • • . • • • • • • • . 939,159 
Plow, F. R. Mosher ........................ 938,686 
Plow, C. Christensen ................ "...... 938,975 
Plow attachment, C. W. De Kay ............ 938,647 
Plow attachment, P. Flynn ................. 938,839 
Plow, gang, L. A. Hubert. . . . . . . . • • . . . .  ,. . • •  939,132 
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J. & P. M. Forster ..................... 939,001 
Popcorn popper, M. H. HolIman ............ 938,666 
Post card, souvenir, R. Hasbrouck . . . . • . . . • •  938,763 
Poultry hanger, L. F. Henig ................ 938,765 
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Press, S. L. Carter ................... " ..... 938,462 
Press feeding mechanism, Hutomatic, L. C. 

Krummel .............................. 938,8 7 6 
Propeller, M. R. White ......... " .......... 938,733 
Propelling device, ship, M. Frank11n ........ 938,750 
Propelling means for vessels, T. B. Taylor. 938,911 
Propelling mechanism, boat, B. F. Jacobs ... 939,028 
Pruning shears, E. Arneson . . . . . . • . . . . . . . . . . 938,627 
Pump for automobile tires, H. Swain . • . . • • . 938,522 
Pump for wells, W. H. Larkin ............. 938,878 
Pump, steam, H. L. Thompson ........... .. 938,724 
Punch, F. Harling .......................... 938,580 
Punching holes in metal plates, machine for, 

C. H. Clark ............................ 939.185 
Puzzle, L. W. Pullen . ...................... 938,509 
Puzzle, G. B. Matthews . . . . . • . . • • . . . . . . . . . •  939,050 
Puzzle postal card, N. Olinger ........... ... 939,074 
Rack. See Advertising hat rack. 
Rack, C. J. Hawkins ....................... 938,854 
Radius averaging instrument, W. H. Bristol. 938,962 
Rail clamp, anchor, A. W. Brand ........ , ... 938,549 
Rail clamp, guard, G. L. Hall ............. . 938,848 
Rail juint, boltless, F. Kelly . . . . . • . . . . . . • . . 938,587 
Railway rail anchor, J. M. Scott ............ 938,716 
Railway rail joint, A. P. Finley . . . . . . . . • • . .  938,4:67 
Railway spike, F. B. Kobert................ 938,875 
Railway switch, A. A. Schumacher ......... 938,610 
Railway switch, street, J. Leith ............. 939,041 
Railway switches, device to turn, Ordonez & 

Katz .................................. 938,889 
Railway tie, L. Wylder ............. 938,538, 938,539 
Railways, electric controlling and signaling 

system for, H. E. McDonnell ............ 939,154 
Rake, O. M. Lehigh........................ 938,882 
Raker gage and jointer, J. C. Gehrman: .... 938,472 
Reeds, rattan. etc., article made from, -G. E. 

Pfennighausen ................... . . .... 938,696 
Refiectors, skirting for, O. A. Mygatt ....... 939,062 
Refrigerating counter, E. Carpenter ......... 938,554 
Refrigerator car, Borrowdale & Strain ..... � 938,958 
Refrigerator, locker, R. L. Tilghman ....... 938,620 
Relay, self-locking, J. F. Keely ............. 938,588 
Replenishing device, J. Chandler ............ 938,557 
Rerailer, O. B. Grant ........... , ........... 938,845 
Resistance unit, H. W. Leonard . . . . • • . . • • • •  938,671 
Retorts and the like, measuring feed device 

for, M. Bittrich ....................... 938,954 
Reversing mechanism, automatic, H. O. 

Evans .... 1 .................. ........... 938,997 
Rivet, W. P. Bartel ....................... 938,812 
Roa��Jh ,*:�����i

.
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.� . �������' .. �' . •  �: . •  ����: 938,732 
Rock-like substance, A. D. Ney ............. 939,072 
Rolling fianged bars, H. Sack............... 939,168 
Rolling flanged bars, universal rolls for, H. 

Sack .................... .............. 939,170 
Rolling manganese steel, W. S. Potter ...... 938,893 
Rolling mill, H. Sack ....................... 939,169 
Rolling mill, universal H. SaCk, 

939,167,939,172, 939,173 
Roofing joint, metal, L. B. Hunter ......... 938,869 
Rotary engine, R. F. Schmidt .......... .... 938,714 
Sad iron, M. J. Haber .. . , .................. ,938,762 
Safe door cam, C. Bartels ................. . 938.545 
Salve and ointment, non-odorous phenol, N. 

Sulsberger .......................... " .. 938.614 
Sand reel, L. C. Sands..................... 938.609 
Sash fastener, C. A. Hunt .................. 938,584 
Saw attachment, J. I. Matthews. " ......... 939,051 
Saw handle, adjustable and detachable, R. 

E. Martin ..... ........... ............. 938,680 
Saw jointu, J. Bohyer ..................... 938,957 
Scraper, hog, J. F. Lawson .......... " . • • • • •  938,594 
Screw jack, C. V. Fowler .................. 938,840 
Screw threading implement, G. F. Chap-

man ............................. " ..... 938,973 
Seal, W. Collins ............................ 938,979 
Seal lock, W. K. Blodgett . . . . . . . . . . . . • . . . .  938,813 
Seals on papers, device for impressing, F. 

Gottschalk ............. ........ 938,756, 938,757 
Seaming machine, tinner's double, H. Poell. 939,083 
Sectbn liner, E. B. Kerst . ................. 938,769 
Seeder, G. A. Knoblock . ................... 938,492 
Seeding device, Pricer & Bartow.. . . . . . . . . .. 939,087 

Separator, E.· H. Frickey ..... " ............. 938,657 
Sewing machine, lock stitch, F. W. Merrick. 939,152 
Sewing shank-eyed buttons, machine for, ;r. 

Perley ................................ 939,161 
Shade roller and curtain bracket, combined, 

C. Wright .................. ' ........... 938,934 
Shade roller bracket, window, V. T. Craw-

ford ......... :.. . .. .. . . . . . . . . . . . . . . . .. 938,642 
Shaft coupling, L. A. Westman ......... . ... 938,531 
Shaft detaching device, M. P. Powell, Jr ... 938,890 
Sharpening lawn mowers, skates, etc., ma-

chine for, J. L. Kyle ................... 938,494 
Shears, A. J. Baur ..................... .... 938,630 
Sheet feeding apparatus, A. S. Allen . . . . . . •  939,182 
Sheet feeding machine, B. R. Stickney ...... 939,177 
Shelf, hanging, J. E. Lee ................... 938,596 
Ship, H. C. Davis .......................... 938,645 
Ship cleaner, H. Schwartz .................. 938,794 
Shipping cylinder cap, C. SChraudenbach ..... 938,793 
Shock absorbing pad, L. R. Nodine ..... .... 938,504 
Shock loader, J. B. Schuman . .............. 938,611 
Shoe shank randing and cutting-in machine, 

Gooding & Taft ........................ 939,007 
Shoe, sporting, D. J. Golden ................ 938,843 
Shoe tree, A. H. Taft . ..................... 938,615 
Shoes, machine for pressing and shaping the 

backs of, Smith & Hadsell ............. 939,105 
Shovel and hoe, combined, D. B. Hartwell .. 939,019 
Shredding machine, Williams & Frickey .... 938,734 
Shutter fastener or bower, G. E,rwin . • . . • . . .  938,748 
Sign, advertising, A. Russell................ 938,710 
Signal transmitting and receiving apparatus, 

electrical, Dawson & Buckham .......... 938,830 
Sink, kitchen, W. J. Reed . . . . . . . . • • • • • • • • •  938,607 
Siphon, beverage, H. J. Schmitt ............ 938,517 
Skirt marker, F. C. Luethy ................. 938,677 
Sleigh, selt-r,repelled, ,T. H. Hayes .......... 939,104 
Small arm, J. Tambour .. "' ................. 939.112 
Soldering machine, can, C. W. Sleeper...... 939,104 
Soles for bOGts and shoes, making, O. C. 

Davis ............................... .. 938,829 
Speed apparatus, variable, E. C. Marble.... 938,679 

Speed 'ndicator, W. Schaufelberger. " ....... 938,898 
Spindle. See Knob spindle. 
Spring structure, H. Reidenbach ............ 939,090 
Stack.r, hay, E. G. Carter ................. 938,461 
Stab' guard, J. Lalonde... . ............... 938,771 
Stamps, automatic machine for attaching 

Steefo
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Potter ................................ 938,892 
Steel, man�anese, W. S. Potter ............. 939,084 
Steel, producing flnished shapes from man-

Steef.an
���dU�;'g

S. 
fiI,;1�I:';d'" 'sb"p';� . 'oi . mail: 939,164 

ganese, w. S. Potter ................... 938,891 
Steel, trl'ating mftnganeoe, W. S. Potter .... 989,163 
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A . Prodigy in Power 
Is This Engine! - APcirtahle Power Plant, Complete mllieif. 

Here's a new type of gasoline engine 
that h as scored a tremendous success . 

I A prodigy In power. Note how It dif
fers In looks from ordinary gasoline 
engines. 

This Is the key to its greatness. It's 
a complete. portable Power Plant I 
Needs no cement foundation-no an

chor posts-no belts-no arms. 
Always ready any time, aD,.

where I 

engine is just what you 
for farm or coun try 

Clamps to anypump 
standard. Works In any well. 
Pam.,. 80010 1000 lraDODI per 110 ... C .... ot Ft_ iDColclut Weather. 

Cannot overheat. Has 
pulley forrunninlt llght mao 
chlnery. Can be detached 

and taken anywhere easily. Affords FIRE PRO
TECTION. Same high grade as best automobile 
enltines. Equal In quality to high-powered Fuller & 
Johnson Engines, known the world over."Simplest. 
neatest. strongest, handiest,most adaptablelittieeD
ltine on the market. Costs less than a good windmilL 
Write for catalog. price and name of nearest agent. 
.' .... "JoImHaMf,. Co. � ReDlY 51 .Madiaoa, Wis. 

EstabJiahed IMo. IZlI 

MEN WANTED. 
1200 men $692 profit 
average - per day ... _ 

Seiling "WEAR-EVER" Aluminum ,. ., . Specialties . . , . 
Half of these men had, no previous experience- .. , 
Work Imde pleas!mt by our 115 page In5truc-
tion Book. No dooJloto-.door canvassing. Let 
us show you what others have dont:. .Address 
The AlamiDam Cooki ... Uteuil Co •• Desk 25. Pitb.lII'Ir. P .. 

Opportunity lnotAs, hutdon't expect th. dour to "lieled in. 

Deaf Persons 
• fter trying electrical and 
other devices find that the 

Otophone 
Is the best thing in aids to hearing-

���U=pr:tl�::::�::�!rd 
a&,a1n8t the ear, ]Jot Jnserted. 
Reproduces natural voice tone. 
very .effectively; no "buzzing;" 
Manufactured in our lIurg!cal 
instrument d ep a r t m� nt. Our 
TRIAL offer and testimonlals 
wtll intere!!t you. 

Send to-dayfor lliU8trated �ook
letL 

�� 
Opticfan 

Maoufacture1' of Surgical Instruments and Electrical Applfances 
108 Eut 28d Street, New York 

more brilliant thlln city gat. c: �fe�� tricity. Simple, Odorless. clean, .afe and dura
blej is revolutionizing lighting everyWhere. Bill.st Money MIlker for Agents 
Needed in every home. "Ever, lamp guaranteed. 
Sell. itself. .£sk our nearen oIDce how 70V. e&II 
get a lamp tree or apply for acency propolitlon. 
TIIK IIANTLB LAlIlP �O. 0' .l_ ...... Dellr 89 
Ch1oap, Portland, On..., Wa&wbUl'J", Cog. WlDnlpes" em. 

rlnstru(tive Scientific pdpers 
ON TIMELY TOPICS 

Price 10 Cents each �y mail 
ARTIFICIAL STONE. By L. P. Ford. A 

paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI
CAN SUPPLEMENT 1500. 

THE S HRINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views; 
fully illustrated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

C ONSTRUCTION OF AN INDICAT
ING OR RECO RDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. SCIEN· 
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT -VISION SPECTROSCOPES. 
By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustratea 
article. ScIENTIFIC AMERICAN SUPPLE
MENT No. 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con· 
tain excellent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME· 
RICAN SUPPLEMENTS 720 and 793 de
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con
struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 759.761.767.641. 

Price 10 Cents each, by mail 
Order through your newsdealer or from 

MUNN &. COMPANY. Inc_ 
361 BroacJwa.v New York 

ADlerican 
(Ooncluded from page 359;) 

a day may profitably combine to operate 
a joint distillery for the conversion of 
their refuse into alcohol. 

Whereas it may be not a little alarming 
to the prohibitionists to suggest that a 
drinkable alcohol may be so cheaply made 
from sawdust, much as one m·ay deprecate 
the manufacture of artificial wines and 
liquors and adulteration with alcohol, it 
is at least satisfactory that the product 
of the new process is actually purer than 
that made from grain. 

• • 

TRIALS OF THE "NORTH DAKOTA." 

(Oontinued from page �52.) 
that of the motors being identical. 

The five trials of the "North Dakota" 
over the mile course gave the following 
speeds: 22.25, 21.48. 22.13. 21.51. and 23.13. 
the average speed working out at 21.83 
knots. She thus not only exceeded the mean 
speed of the "Delaware" by 0.39 knot, 
but the turbines exceeded the reciprocat· 
ing engines by over 5000 horse·power. 
The maximum number of revolutions of 
her propellers was 286 a minute, and it 
was found that 263 revolutions were 
sufficient to maintain the contract speed 
of 21 knots. 

In t)1e four· hour test under full powe,r 
the "North Dakota" made 21.71 knots for 
the first two hours, and 21.64 knots in 
the third hour. On the fourth mile the 
failure of a tube in one of the boilers 
necessitated the shutting down of four 
out of the fourteen boilers; but even 
under this greatly reduced power, the 
speed of the ship was exactly 21 knots. 

A feature which, from the military 
standpoint, is of the greatest importance 
is the remarkable steadiness of the ship, 
even when the turbines are being pushed 
to the limit. Throughout the greater 
part of the length of the ship it was 
scarcely possible to tell, from any vibra· 
tion, that the engines were in motion. 
This is a feature which is particularly 
appreciated by ordnance officers; since 
the vibration which is noticeable on ships 
driven by reciprocating engines is more 
or less disturbing to the gun sights. The 
"North Dakota," which is considerably 
the largest warship yet built for our navy, 
has been constructed in record time; and 
the Fore River Company is to be con· 
gratulated on the fact that, had it not 
been for delays in the furnishing of 
armor, they would have cut down the 
record for construction even more than 
they have. Her dimensions are: Total 
length, 518 feet 9 inches; beam, 85 feet 
2¥.J inches; draft on trial, 27 feet; dis· 
)5lacement on trial, 20,000 tons. She is 
the most completely armored ship afloat. 
Her main belt, 7 feet 6 inches wide, 
tapers from 10 inches at its bottom edge 

I to 12 inches at its top edge. Above this, 
extending to the gun deck, is a second 
belt 8 feet wide, tapering from 10 inches 
at its bottom edge to 8 inches at the top. 
The 5·inch guns have a protection of 5 
inches of armor, and the main turrets and 
barbettes are protected by 11 inches. 

The lines of the ship are' particularly 
fine, in fact, as fine as those of our 
armored cruisers. She will prove to be a 
splendid vessel when heading into a 
hea vy sea; for not only has she freeboard, 
due to her forecastle deck, of 27 feet, but 
she is given a very pronounced outward 
flare, which should serve to lift her com· 
fortably over the waves, and enable the 
ship to be driven at full speed in heavy 
weather. An innovation is the placing of 
the officers' quarters forward under the 
forecastle deck and in the superstructure 
lmmediately abaft of the two forward 
turrets. 

The battery is mounted on the longi· 
tudinal axis of the ship, a· disposition I 
which originated with our Construction' 
Department, and is being followed by 
some foreign navies. The placing of all 
the guns on the center line enables the 
whole battery to be trained on either 
beam, giving the ship a broadside dis· 
charge either to IJort or starboard of ten: 
12·inch . guns. This arrangement, it is I 
true, weakens the end·on fire, which, in I 

(Ooncluded on pag� 361,) 
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Home-Made 
Expetimental Apparatus 

In addition to the following articles, the 
Scientific American Supplement has pub11shed 
innumerable papers of immense practical value. 
of which over 17,000 are listed In a carefully 
prepared catalogue, which will be sent free· of 
charge to any address. Copies of the Seien tide 
American Supplement cost 10 cents each. 

If there Is any scientlflc, mechanical, or en ... 
gineering subject on which special information 
is desired, some papers will be found in this 
catalogue, in which It is fully discussed by 
competent authority. 

A few of the many valuable articles on the 
making of experimental apparatus at home are 
given in the following 11st: 

ELECTRIC LIGHTING FOR AHATEURS, 
The article tells how a small and simple ex
perimental installation can be set up at home. 
Scientific American Supplement 1551, 

AN ELECTRIC CHIME AND HOW IT KAY 
BE CONSTRUCTED AT HOME, is described in 
Sicientific American Supplement 1566. . 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri
can S1llIplement 1566, 

HOW TO MAKE A 100·MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. FrederiCk 
Collins in Scientific American Supplement 1605, 

A SIMPLE TRANSFORMER FOR AMA· 
TEUR'S USE is so plainly described in Soien· 
tific American Supplement 1572 that anyone can 
make it. 

A %-H,-P, ALTERNATING CURRENT DY· 
NAMO, Scientific American Supplement 1558, 

THE CONSTRUCTION OF A SIMPLE PHO· 
TOGRAPHIC AND MICRO-PXOTOGRAPHIC 
APPARATUS is simply explained in Scientifio 
American Supplement 1574, 

A SIMPLE CAMERA-SHUTTER MADE· OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the subject of an article in 
Scientific American Supplement 1578, 

HOW TO MAKE AN AEROPLANE OR GLm· 
ING MACHINE is explained in Scientifio Ameri· 
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY, 
In . this article it is shown how a lamp chimney 
may serve to indicate the pressure in the in
terior of a liquid; to explain the meaning of 
capillary elevation and depression; to serve as a 
hydraulic tournique, an aspirator, and intermit ... 
tent siphon; to demonstrate the ascent of liquids 
in exhaustive tubes; to illustrate the phenomena 
of the bursting bladder and of the expansive 
force of gases. Scientific American Supplement 
1583. 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS· 
UREMENTS is described in Scientific American 
Supplement 1584, 

THE CONSTRUCTION OF AN INDEPEN· 
DENT INTERRUPTER, Clear diagrams giving 
actual dimensions are published. Soientiflo 

American Supplement 1615, 
AN EASILY MADE HIGH FREQUENCY AP

PARATUS WHICH CAN BE USED TO OB. 
TAIN EITHER D' ARSONV AL OR OUDIN CUR. 
RENTS is described in Soientific American 

�uf¥.!�_fn�'tt :::�k i�dR��r!n
e �0�1�e7 ;Mi�f 

c��� 
pint Leyden jars, and an inductance coH, and all 
the apparatus required, Illost of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in Scientifio American Supple
ments 1363 and 1381, 

THE LOCATION AND ERECTION OF A 100· 
MILE' WIRELESS TELEGRAPH STATION is 
clearly explained, with the help of diagrams, 
in Scientific American Supplement 1622, 

THE INSTALLATION AND ADJUSTMENT 
OF A 100.MILE WIRELESS TELEGRAPH OUT· 
FIT, illustrated with diagrams, Scientific Ameri· 
can Supplement 1623, 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
illustrated with diagrams, Scientific American 
Supplement 1624, 

HOW TO MAKE A MAGIC LANTERN, Scien· 
tific American Supplement 1546, 

THE CONSTRUCTION OF AN EDDY KITE, 
Scientific American Supplement 1555, 

THE DEMAGNETIZATION OF A WATCH i. 
thoroughly described in Scientific American Sup. 
plement 1561, 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help of 1llustrations, in Scientifio 
American Supplement 1573, 

THE MAKING OF A RHEOSTAT Is outlined 
in Scientific American Supplement 1594, 

Good articles on SMALL WATER MOTORS 
are contained in Scientific American Supplement 
1494, 1049, and 1406, 

HOW AN ELECTRIC OVEN CAN BE MADE 
is explained in Scienti:fic American Supplement 
1472, 

THE BUILDING OF A STORAGE BATTERY 
is described in Scientifio American Supplement 
1433, 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup· 
plement 1210. 

A WHEATSTONE BRmGE, Scientillc Ameri· 
can Supplement 1595, 

Good articles on INDUCTION COILS are con· 
tained in Scientific American Supplements 1a14, 
1522, and 1527, Full details are given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described 
In Scientific American Supplement 966. 

A MODEL STEAM ENGINE Is thoroughly de· 
scribed in Scientific Americ.n Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is ex
plained in Scientifio American Supplements 1561, 
1563, and 1566, 

ANEROID BAROMETERS, Scientillc American 
• .  nplements 1500 and 1554, 

A WATER BATH, Scientillc American Supple. 
ment 1464, 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientillc 
American Supplement 1562, 

Each number of the Scientillo Amerioan Sup· 
plement costs 10 cents by mall. 

Order from your newsdealer or from 
MUNN & CO., Inc:., 361 Broadway, New York 

� ..................... �� ............ � 
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AdvertisinJ;( in tbis column is 75 cents a line.. N (J less 

than four nor more than ten line", accepted. Count 
Beven words to. the line. All orders must be accom
panied by a remittance. Further information sent on 
request. .. 

READ THIS COLUMN CAREFULLY.-Yon will find 
inquiries Jor certain classes of articles numbered in 
consecutive order. If you manufacture tbese goods 
write us at once and we will send you tbe name and 
address of the party desiring tbe information. 'I;here 
is no charge for this servicf!. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly tbe 
inquiry may be repeated. MUNN & CO .. In c. 

BUSINESS OPPORTUNITIES. 

BUILD A $,s,000 BUSINESS in two Year8. Let 118 start 
YOll in the col1ection business. No capital needed i big 
!:��. t�e��ac��l�ritsd�� c��e1i��: �o;i�f�r�e:�� b��� 
plans. Am. Collection Service, 23 State St., Detroit, Micb_ 

Inquiry No. 886S,-Wnnted to buy nickeloid for 
buttons. , 

MANI1FACTURERS.-Bids wanted for 8mall inter
nally geared friction clutcbes, f rom 3 to 6 inches diam ... 
eter. Answer. Room 1l11� }:("latiron BulldinJ;l, New 
York City. 

LISTS OF MANUFACTURERS. 

COMPLETE LlS'!,S of mannfacturers in allUnes sup
plied at short notice at moderate rates. Small and 
special 118ts compiled to lJrder at various prices. Es .. 
tilIl8.tes should be obtained in advance. Address 
Muun & Co., Inc .• List Department, Box 773. New York. 

Inquiry No. 9026.-Wanted, address of parties 
who make t'invar11 or other metals having a low co
effiment of expansion. 

A LIST O.r� ],500 IDlDlng and consulting engineers on 
cards. A very valuable list for Circularizing, etc� 
Price $15.00. Address )1 unu & Co.. Iuc .• List Depart
ment, Box 173, New \' ork. 

Inquiry No. 9028. - Wanted, to buy a wasbing 
machine that is run by a coll sprmg motor. 

Inqniry No. 9029. - Wanted, catalogue8 and all 
illformation on machinery for braiding straw in manu- . 
t'acturing straw hats. 

Inquiry No. 9030.-Wanted. tbe address of flrm8 
manufac turing a wood fiber bottle and ca",e made from 
same material 

Inqnil'y No. 9034.-For manufacturer� of machin. 
ery that could reduce stumps to kindlinJ;( WOOd. 

Inquiry No. 9036.-Wanted, tbe address of tbe 
manufacturers of "Cycle Ball Bearing Suspenders." 

(Concluded from page 360.) 
these ships, consists of only four guns, 
as against six guns in several foreign 
navies; but it is the belief of our naval 
officers that future engagements will be 
fought almost entirely broadside to broad-
side. Personally, we are inclined to the 

so����'60.�:�n�!,g��� ro�b:.:re���':i'o�f
c��I';.:I.:'�d belief that if the third and fourth turrets 

cuft.. were staggered, the third being moved 
at1.�!�.

N�o 
a
c':J.�:;'i;g,:"nB�t:�U� g�:,\0o"��r ��ns:.nI�� over to starboard and the fourth turret 

free booklet_ Tells how. Heacock, 1279, Lockport,N. Y. 
Inquiry No. �91 S.-For manufacturers of "Wvdt's 

Electro-Catalytic SparkinJ;( Plug." 
LOCAL REPR ERENTATIVE WAN TED.-Splendid 

1ncome assured rigbt man to act as our representative 
after �eaminJ;( our business thoroughly by mail. Former 
eX'p�rlence unnecessary. All we require is honesty, 
abll,ltY.am bition and willingness to ]parn a lucratIve 
bUSIness. NO soliciting- <r traveling. f}'his is an excep
tio�al opportunity for a man in your secti.on to get into 
a bIg' paYln,z business without capital and become inde� 
pendent for life. Wrtte at once for full particulars. 
Address E. R. Marden, Pre8., T b e  Nat'l Co·op. Real 
Estate Co .. Suite 378. Marden Bldg, Wasbin"ton, D. C. 

to port, the effectiveness of the gunfire 
would be increased without diminishing 
the broadside fire. 

The foremost pair of guns have a com
mand of 33 feet. The pair immediately 
astern have a command of 41 feet. Tur
ret No. 3 carries its guns about 32 feet 
above the sea, and those in the two after 
turrets have a command of about 25 feet. 

thI"n���rWrn':.i�9Jlods 'I as�ri'�,' !!:i w.�n.w:��r
p
e��� 

meters. We shall hope in a later article to give 

EDUCATIONAL. 

CIVIL SERVICE EMPLOY EES are paid well for easy 
work; examinations of all kinds Boon; expert advice, 
sample questions ard Booklet 40 deBcrtbingfioBit.OllS 
W�s�l��t��a�l;n S:���'kk

c��t
a��s�����! 5�J.

ree. 

Inquiry No. S996.-Wanted addre8se8 of manu
facturers of machinery for working orange wood man I· 
CUre sticks. 

PATENTS FOR SALE. 

FOR SAL E.-Patent No. 9.36,141. Improvement8 on 
airshIps and aeroplanes. For further information 
write to A. E. G. Lubke, 852 Clayton Street, San Fran
cisco, Cal. 

Inquiry No. 8990.-For informati.on regarding: 
shoes not made of leather but similar to the same and 
are as durable. 

FOR BALE.-Patent for preserving and purifying 
milk and cream to keep indeffnitely tn sealed cans, and 
for Pasteurizing in 5 and 10·gallon tanks for commercial 
nse. For further particulars address Mr. A. V. Russell, 
Newman, California. 

Inquiry No. 9001.-For theaddres8 of progressive 
manufacturers of f rllit jars.. 

FOR SALE. Patent No. 9OO,t>7. An improved lathe 
rest lor holding cylindprs while bein" nored in aulenlZine 
lathe. For fur ther particulars address A. E., Whiting, 
Weston, 'V. Va. 

Inquiry No. 9010.-Wanted to buy a "Rector 
Help-a-Phone." 

FOR SALE. - Combined fOlding ironinll table and 
�le:��o��<!idl�; 

a�J�f:p;�i�� ���d
elt�:th:��d��t�: 

manufactured for 85c. each. Must sell. �end offer or 
write for particulars. 'l'heo. C. Krings, Clarinda, Iowa. 

Inquiry No. 9014.-For manufacturers of ma
chinery, supplies, etc., to equip a small plant for the 
manufacture of iridium-tipped jitold nib makin� for 
fountain peDS. 

PATEN'!' FOR S A1�E.-Comblnatlon trunk and tyoe-
����:e

O;!� jb: �:� ��ei�i����cir��t a
tt���l:�� o��: 

desk, with type�ri1er in place, and pig-eon bole annex; 
remove tYl?ewflter and put in its place 8 looking glasB, 
a�d You Wlll bav.e a Derfect dresBin� table, useful for 
either sex. 1 WIn sell this patent outrig-bt or grRI.lt 
license to manufacture on royalty. U S. Patent No. 
m7,161, April 6, 1009. Address M. R. S·cbultze, Soutb
ampton, N. Y. 

Inquiry No. 9016.-Wanted, macbinery necessary 
for an installation 01 a plant for refi:ning salt by a 
modilluation of the Bessemer process. 

FOR SALE. 

FOR SALE on It royalty basi8, a Bundle Tying Ma
chine f or mercantile use. A new field o� e normous 
possibilities. Cheap in comparison with its need. 
Address J. W. Hall, Wrigbtstown, Pa. 

Inquiry No. 9018.- Wanted tbe addres80f parties 
manufacturing gold�plated pens for use in cheap toun
t ain pens. 

b��:-e���������:e
e�,,;n'i!nf�li�e:n

Ch!���B ��� 
to cut all size th reads, 3 to 40 in. Price only $43.50. Ad
dress L. 11\ Grammes & SonB. Allentown, Pa. 

Inquiry No. 902'J.-Wanted, to buy a lillbt, small 
motor, not exceedin" three pounds in weight, including 
eversthing in going order. 

TYPEWRITERS. 

REAL REMINGTON. $18.75.-0ne macbine onlv m 
ne w localities to secure desirable agent. SpecuJ.l aJ{{mts 
�n�:s Bsi�ld�d

o�:��:rf:r8 �i�h�i;!:t�Bp:riib��� 
New York. 

Inqniry No. 90·l3.-Wanted, to buy silk machInes 
from re-reelin�, twistinJ{, doublinJ;(, to the flnal procesR 
of making It into clotbes. 

MISCELLANEOUS. 

"LIGHT, HEAT, MAGNETISM AND ELECT
RICITY are all one and the same thing." If you 
want to know what tbey aTe. send fifty cents for 
a copy of tbi. pampblet to A. M. Howland, El Paso, 
Texas. . 

Inquiry No. '9025.-Wanted, address of rubber 
manufacturers in Germany. 

further particulars of the trials of this 
vessel. 

••••• 
Radiations of Short Wave Length. 

At the recent 'meeting of the British 
Association for the Advancement of 
Science, at Winnipeg, Prof. Lyman, of 
Harvard University, described his interest
ing researches on radiations of very short 
wave lengths. The radiations involved in 
ordinary laboratory work are comprised 
between 6,800 and 2,600 of Angstrom's 
scale. Schumann has demonstrated the 
great effect of the atmosphere in limiting 
the spectrum in the ultra-violet region. 
By the employment of lenses of fluorine, 
Prof. Lyman has extended Schumann's re
searches, especially to the region betweQn I· 
2,000 and 1,030 Angstrom, which exhibits 

I peculiarities of great interest. No visible � 
hydrogen line was found between 2,000. , 
and 1,650. Between 1,650 and 1,030 con- i ' 
spicuous lines of hydrogen were observed, , , r. 

but they did not exhibit the grouping r I 
.which is characteristic of hydrogen l ines '1> 
in other parts of the spectrum. No lines 'I 
of nitrogen, oxygen, or helium and only 
a few lines of argon were detected be
tween 2,000 and 1,030. In this region car
bon dioxide and carbon monoxide ShOW ! 
spectra of many bands. Hydrogen, argon, 
and helium are very transparent to these 
radiations, but oxygen absorbs them ener
getically. Here, probably, is the explana
tion of the opacity of air to these radia
tions. Prof. Lyman has corrected the 
limit of absorption by fluorine. This 
absorption begins at 1,265 Angstrom and 
not at 846, as had previously been be
lieved. The chemical effects of these 
radiations of short wave length are very 
intense. Oxygen, especially at low press
ures, is strongly ozonized. Gases, in gen
eral, are ionized, the more strongly as 
their pressure is l owered. Bumstead has 
shown that the photochemical action of 
these radiations is 25 times more intense 
than that of ordinary ultra-violet rays.
La Nature. 

••• 

The Fortieth Birthday of the Post Card. 

The first post cards were issued 
Austria on October 1st, 1869. The 

No.1 
for any 

Style Safety 

mE NEVER FAIL CO. 
1067 Nichola. Bldg.,Toledo, Ohio. 

I enclose $1 for one No. . ... NEVER, FAIL Slropper on your 1 5.day offer. If it is 
satisfactory, I w:n send you $2 within 15 days. If 

not, 1 am to return stropper and get my money back. 

TRY THE NEVER FAIL 15 DAYS 
Then. if you can't say with perfect truth, "Never have I 
enjoyed such soothing shaves.!' send it riaht back at our 
expense and we 11 return your money. 

With the Never Fail, every user is at once an 
expert. You can instantly sharpen any razor - any 
style blade-and make it better than the day it pa..ed 
the shop inspector. Better, keener. sharper than it can 
be made by the moot expert hand 

inquiren we'd gladly send it free. Send just $1.00. 
Try the Never Fail IS days. Subject it to lhe 
severest tests. Then, if not completely satisfied-if not 
the best .tropper yoo ever used-if it doesn't do just 
85 we say. send for your money. 

There never was a shaving problem-it has always 
been a ahupenina problem. Any man can use a 

razor, provided his blades are properly 
sharpened, operator, and in much less time. Only 

a few strokes on either side does the 
trick - five or six seconds. H you 
use safely blades, the NEVER FAIL 
WILL MAKE EVERY ONE 
OF THEM GOOD FOR FROM 

50 to 150 PERFECT SHAVES, 

so it will pay for itJelf in mODey as 
well as time saved. 

$1 We could teU yoo about the way 
the Never Fail is made, but you 
don-t care to hear it. You only want 
to be certain of a GOOD stropper
one that will positively end your shav
ina troubles. Wehaveitin theNever 
Fail. One dollar and the coupon 
will prove it, and your dollar is s imply 
on deposit while you judge. 

AND THE COUPON 
BRINGS THIS 

THREE DOLLAR 
NEVER FAIL 

We are so pooitive the Never 
Fail will make good. thai we issue the 
exceptional offer contained in the center 

STROPPER 

of this advertisement. We want you toenjoyaNever 
Fail like thousands of otheu. We wanl,YOu to know. 
by experience, the pleasure of a lDlooth. soothina. 
comfortable .have-aobavecoly p<BibIe with a Never 

Fail Stropper. 

Remit only a thUd of the price-and that simply 
as an evidence of 1l00d faith. Could we choose our 

DOD't 110 on shaving the old way 
-the torturing way. Don't waste 

time and money and undergo the risb of the barber 
shop_ Shave every day in yoor own home at 
the same time you complete the lest of your morning 
toilet. Carry the dean, weU-lI'oomed face 10 business 
that every aendeman should. You'll feel beller-look 
better and be time and money ahead. Just clip the 
eropon, pin a dollar bal to it and mail at our risk. 

NEVER FAIL COMPANY, 1067 Nicholas Bldg., Toledo, Ohio 

GUY de MAUPASSANT 
King of All Short Story Writers 

8 V olurnes, Illustrated. Size, 4 � x 7 inches 
Over 200 Complete Stories and 

Pearson"s Magazine 
FOR ONE YEAR 

Only $3.60 delivered FREE. 
Most Exceptional Offer-LIMITED NUMBER 

FRENCH AUTHORS have written many lively tales which, because of false 
conventional modesty, have been, until recent translations, unknown to those 
who read only English, Prudish modesty and unfair prejudice have deprived 

us of the merriest and liveliest tales ever written. Maupassant was the one 
man in France who, because of his environment and temperament, could write 
truly the realistic scenes of REAL PARISIAN LIFE so fascinatingly as to rivet 
your attention to his merry tales, to the exclusion of everything else. 

.. Maupassant's eventful career gave him ideas, situations and local color for 
his unsurpassed stories. Strong in imagination, overflowing with natural en
thusiasm and passion in his study of human life and phases of human conduct, 
things really happening-not as we imagine they might or as we would-BUT 
THE REAL DOINGS OF LIFE-is what Maupassant always gives us. CJI Poe 
describes the unusual, the unnatural, the impossible; Maupassant the real, the 
natural and the possible, holding a mirror up to nature. His dramatic instinct, 
his situations and his climaxes are overwhelming. He always fixes upon the one 
thing of most human-soul interest and makes it as vivid as any stage scene. 
These absorbing stories should be in every library-tales of travel, mystery, 
adventure, comedy, pathos and tragedy, love and realism. 

tJl E I G H T BEAUTIFUL VOl.
UMES of the Most Fascinating 
Reading in the World_ Contain 
over 2,500 pages, more than 
300 pages to the volume, printed 
from a new cast of 8 point type, 
large and clear, on pure white 
antique paper, made specially for 
this edition. Pages are wide, with 
liberal margins, illustrated with spe
cially made line-cut frontispieces, 
bound in de luxe art cloth, backs 
and sides stamped with an orna
mental design .. 

«]I WE GUARANTEE that this edi
tion is the first printing from brand 
new type and illustration plates. 

FOR SALE at all 

.. 

�, .... O��""" 
�� •••• , Dept. 510 

V .. Pearson's 
St t 

�\ .... Magadne 
STORES and NEWSDEALERS in the United a es tf'."" N. Y. City: 
and Canada. If your dealer do esn't have it, write "" . .... Enclooed �nd *3.60. il v .. ' Send me the 8 vol. set of 
direct to PEARSON'S AT ONCE before this .l.�./ De Maupa& .. nt and Pearson's 

Advertising Edition is exhausted. 
vI( "f.:./ Magazine fo, ,me yea<. 

W AN'FED.-CataloJ;(ues and prices from parties who 
sell or manufacture complete canning and can-making 8��tlce

A#t���S W. R. Wilcox, Cananea. Sonora, Mexico. 

had already been suggested, but 
adopted, at the fifth German postal con
gress, in 1865. Its adoption in Austria 
appears to be due to an article published 
in 1869 by Prof. Emanuel Hermann of � 
Vienna, who is sometimes called the in-

I vent or of the post card. In 1870 post 
cards were issued by the North German 

I Postal Union, Bavaria, England, and 
(Ooncluded on page 363.) . �i�t;�;lt��;�;::t:�;.::t:n;�t:�;�t:t;\J;�,,,,,,, 

0 .. ''''' Name • . . . . •• . • . . . .. . . . . . .... 

.... � 

,. Address ............. ............. . 

PlfUUe mention the SCIENTIFIC AMERICAN when writinll to ad"erf;"eT' 
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(Ooncluded from page 361,)  
Switzerland. The German cards were 
printed without the impression of a stamp 
until 1872, in which year also the first 
return post cards were issued, in Ger
many. At the postal congress which met 
at Berne in 1874, and at which 22 coun
tries were represented, the international 
post card of the value of 10 pfennigs, 
121!:J. centimes, 1 penny, or 2 cents was 
adopted. The post card soon became 
popular and its use extended to other 
c·ountries. Post cards are now issued in 
great numbers by 22 governments. In 
Germany alone more than 1,500 million 
post cards are used annually. 

The private picture post card, which 
has attained such amazing popularity 
within the last decade, is nearly as old as 
the government post card. It is also of 
German invention and it owes its origin 
to the Franco-Pruss ian war. On July 
16th, 1 870, the first illustrated post card, 
bearing the picture of a gunner, was 
placed on sale by Schwartz, in Oldenburg. 
The manufacture of picture cards was 
afterward taken up by Brandt in Dresden. 
The industry, which is still carried on 
chiefly in Germany, has developed to gi
gantic proportions. Although many of the 
cards are striking examples of bad taste 
and vulgarity it cannot be denied that the 
best of the so-called art cards and the re
productions of famous paintings and 
statues have extended the love for the 
beautiful and that the landscape views 
have given to many persons some idea of 
the beauties of their own and foreign 
lands of which they would otherwise have 
remained iri·-ignotance. 

••• 
Expenditure of Muscular Energy In 

Bicycling. 

Bulletin 208 of the U. S. Department 
of Agriculture contains a description of 
experiments made by Profs. Benedict and 
Carpentet, of Wesleyan University, on the 
expenditure of muscular energy in bicycl
ing. The chief result of the experiments, 
which were conducted with the aid of the 
respiration calorimeter, is that in bi
cycling the muscles of the legs work with 
an efficiency of 20 to 22 per cent, or, in 
other words, for each unit of heat pro
duced by the external work of the muscles 
about four units of heat are lost by radia
tion, in addition to the heat so lost when 
the body is at rest. The external work 
was measured by an ergometer, consisting 
of a bicycle, the rear wheel of which was 
replaced by a copper disk, which rotated 
between the poles of an electromagnet , 
forming an electromagnetic brake. By 
this means the work was consumed in the 
production of induced currents in the disk 
and was ultimately converted into heat, 
which was measured by inclosing the 
whole machine in the calorimeter. The 

Scientific American 
W ANTED.-One tbird-class mecbanleal draftsman at $4.48 per diem. A competitive examination will be held 

.November 19, 19)9. to fill the above pmlJtion. f'or t'ur· 
ther jnforma.tion address " Commandant� Navy Yard, 
Norfolk, Va." 

W ANTED.-One flrst-cla�s laboratorian at '3 52 per 
diem. A competitive examinatiun will be held Nov�m
ber 22, ]909, to fill tbe above position. For further in
formation address " Inspector of Ordnance in Charge, 
Naval Torpedo Station, Newport, R. I." 
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as to developing, perfectin� and marketing your patents. 
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direct from teams. Saves hand1in� at less expeuse, 
Manfd. by VOLNEY W. ilIA SO N & ('0 •• Inc. 

Provide nee. R. I., U. 8. A. 

MODELS '" EX P E R I M E NT A L  W O R K .  
In"f'entioDs deveioped. 8pccial lJachtnery. 

E. V. BAIL LARD CO • •  24 Frankfort Street. New York. 

RUBBER Expert Manufacturers 
Fine Jobbing Work 

PARKER; STEARNS & CO •• 288·290 Sheffield Av., B'klyn, N. Y. 
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1 MACH I N E  SHOP 
Good Work-Fair PrIces 

E. D'AMOUR 80 Cortlandt Street New York 

Experimental & Model Work 
Cit-. d: advice fru. Wm. Gardam & Son. 221 Fulton St,NY 
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Grow Mushrooms 
Fop HIs and Quick Prollto. 
I can give praetlcal lnstructions 

worth many dollars to you. No 
matter what your occupation is or 
where located, get 'a thorough 

ticulars k;r,:.led��C���� P!i\1si�O�l:s�AtB: 
1i311i N. Western Ave., .(Jhlcap 

MOO R E Builders of Special Machinery to Ord ... 
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FL Y P A P  E R S. - l" ORl\WLAS FOR 
Sti.cky Fly Papers are contained in SCIENTIFIC Ai'JERI
CAJI;' i"IUPPLE)J KNT Nos. 1 u,l7' and 1 3�4. Each iRsne 
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Models, Novelties and Patented Articles 
1'ohnubctured by contr!\ct. Punching Dies and Drawing Work 

:'i"EW TOnK FLATlnON (JO. I1eUe Mead, N. J. 

DI� MODELS SPECIAL 
WORK TOOLS MACHINERY 
NATIONAL STAMPING AND ELECTRIC WORKS 

2"1�220 S. JeffenoD Stre.t. Chicag
.o, III. . 

Schools and Colleges 

You Are No Greater Intellectually than Your Memory 
Here is a Vd.lu!\ble Book on !\lemory Tratuing "bsolutely 

Free. The author, Prof. Diclison, is Americ�'s foremost :\Uthorit�· 
on mental training. He explains how you can easil� a"quire those 
retentive facultles which contribute to all 8ocial, politic!\l lmd 
b\lsin�s success. How to remember fact!s, n!lmes, sturlit's. develop 
will, coucentr!ltion, self-confidence, conversation, public spe!lkin�. 
Highly recommended by Elberl Hubb:ud, Prof. David Swing, 
Dr. Latson, and thouSlt.nds of others. Simply sign and In3t1 coupon 
below, or s end a letter or postal. 

PROF. DICKSON, 700 Auditorium Bldg .• CHICAGO 
Send me your free book "How to Uemember:' 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
(Jlty . . . . . . . . . . . . . . . . . . . . . . . ;;;tete . . . . . . . . • . • . . . • . . • • . • • • . • . .  

The 
Middle West 

Number 
of the 

SCIENTI FIC 
AM ERICAN 

On December I I  th, 1 909, the Scien
tific American will issue a number 
devoted entirely to the wonderful Mid
dle West region of the United States, a 
number which will set forth broadly and 
lucidly not only the agricultural interests 
of that region, but also those larger en
gineering undertakings which are des
tined to transform the Middle West, in 
part at least, into a manufacturing ter
ritory. 

Stemmt'l" and raisin cleaner, cap, 'V. II .  
Noland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l:l!l.075 

Stirrup, ellmhlng, P. H. Speerstra . . . . . . .. . . .  D38,005 
Stock ft'elling' device, autorr'atic, L. A. Rog· 

gellsaek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l38,608 
Stone saw. J. Gillies . . . . . . . . . . . . . . . . . . . . . . .  n:-*l.473 
Stol"lIge hattery, G. ll. W. Goettling . . . . . . .  !l:m.006 
Hhlve, E. W. Anthony . . . . . . . . . . . . . . . . . . . . . .  n38.543 
Htove, oil-gas (:ooking', O. E. V. Ericson . . . . . n3�,747 
Stoves, oven for gas or vapor burning, ,,'. 

Tbompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !l:l8, DH 
Straining, mashinj!, grathlg, and chopping' 

machine. B. Hubert . . ,  . . . . . . . . . . . . . . . . .  n:lR.7HG 
Str('et indicating device, C. K Grpentiehl. . .  na8A78 
Hup(,l'heatel", steam, Fost('r & l'rimrORe . . . . .  , n:�8.568 
Hur�ical im;trmnent, .T. 'V. Kolh . . . .  n:m,ftH. U:3D,i,35 
Hyringe for h�·podermic and intramuscu lar 

injections, R. Lomhardo . . . . . . . . . . . . . . . .  nas.fjD7 
�Yl'i'lge, hypodermic, "\V. BalJ.. . . . . . . . . . .  " .  !1:H<l,544 
S�l' inge, hypodermic, F. n. Bell . . . . . . . . . . . .  H::�.n;;l 
'rahle safety device, round, A. F. Elkins . . .  n:�H.5nl 
Tllg holder, O. Anderoon . . . . . . . . . . . . . . . . . . . .  U38.U46 
Tanks used in skimming' RuBage from cl'u<'i-

hl(>s into water, cover for, 'V. II .  Car-
penter . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . .  n:lR.5fj5 

TUTlel" roughing' tool, It :.\1. \V. Hanson . . . . . n3S ,48-4 
Tar�et trap, ,Yo H, IIieRh:ind . . . . . . .  , • . . . . . . H:�KSHl 
Telephonc cxchange, Anderson & Haj!strom . .  \J:�8,!}43 
Telepholle e"{('han�c calling device, Anderson 

& IIa�strom . . . . . . . . . . . . . . . . . . . . . . . .  , ' .  n:1S.f)-44 
Telephone e-.,;:chunge sY8tpm. C. L. Zal1m , . . .  n:}8.ti41 
Telephonc 1 ine testing- R�·stem, A. N. Chpno-

weth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l:lR.D74 
Telephone pay station. automatic. F'. X. Bpe n:�8.n4n 
Teleph )Ue tran8mitter, Eg'IlPr & Holmstrom , !J:1Fi.fW2 
T('lephone transmittcr, "'. \Y. Dean, reiRsu('. 13.035 
Theatrical apparatus, ,,'cingal'den & Cum-

.mings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 
Therapeutic device, S. T. yount, . . . . . . . . . . .  . 
Thermostat, J. II. Brady . . . . . . . . . . . . . . . . . .  . 
Tbresher feeder carricr, J. \V. I�ennedy. . .  . 
Thl'i�shing machine, O. A. Amhle . . . . . .  �" . .  . 
Tie liftpr and holder. comhined, T. \Varl'en. 
'Timht>r fenin� maccille, E S. Cu�·ler . ,  . . . . .  
Tire and tigbtf'ning means therefor, vphicl<,. 

9:18,!)27 
!J:18.808 
9:)8,548 
H:18.871 
1l:l8.62-! 
n:l�.528 
n3�,ljljn 

G. A. Krobn . . . . . . . . . . . . .. . . . . . . . . . . . . . .  n:l!l,O:l7 
Til'e inflating deyice, K Haynp . . . . . . . . . . . . .  HiW.020 
Tire protector anchor. S. C. 'Volfe . • . . . • . , . .  !l:�8,537 
Tirp, yehiele, C. F. FI8k . . . . . . . . . . . . . . . . . . .  n:l8.!l!l!l 

I 
Tohacco pipe, .T. E. Irvinj:( . . . . . . . . . . . . . . . . . .  na9.134 
Tongs, J. L. �Iunsill . . . . . . . . . . . . . . . . . . . . . . . .  n:l8.4D9 
Tool. comhination, T. B. Hucstis . . . . . . • . . . .  938.583 
Tool hDlder, S. Lowe . . . . . . . . . . . . . . . .  ' . . . . . . .  n:J8.600 
Tool holder, W. A. l'f'ek . . . . . . . . . . . . . . • . . . .  9:ln.079 
Tool hollier, machinc, H. O. Evans . . . . .  , . " . 9:lS,!l95 
rI'ooi. pneumatic, H. Leinpw('her . . . . . . . . . . . . . na8,774 
Torpedo, railway, F. Dutcher .. . . . . .  " . . .  , . . . na8.465 
Toy, II .  R. GrahHm, Jr . . . . . . . . . . . . . . . . . . . . .  !l:lR.844 
To�·, A. I�link . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  H:�R.874 
Toy, G. IIenery . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mm.022 
Toy cannon, "'. H. Cornford . . . . . . . . . . . . . . .  n:18.n82 
Track ins})ecior. automatic. T. Ellis, et al . .  n:{S.OO3 
Tracker hoard, F. O. "�hite . . . . . . . .  ' . . . . . . . .  n:m,178 
Trac:ion-increfising devi<'e. A. E. l�intner, . .  D38,400 
Train interlo('l�er and cross bridge, J. COOl'f'l'-

stoek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !J:l8.!l80 
Tl'ain line coupling, automatic, J. 1V. Jack-

son . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n�8.585 
TI'snsom lifter. A. C. Goethcl. . . . . . . . . . . . . .  !)�8.475 
Tran8')m ratchet, L . •  T. Berg . . . . . . . . . . . . . . . .  n:l8.952 
Transplantin� implement, L. C. Dought�· . . . .  »:�8.6:."'il 
Trap, C. Ch,.rk . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l:l8.743 
Trav�l'se ring, Lnthrop & Chase . . . . . . . . . . . . . n:l8.773 
Trick lung tester, C. B. Herd . . . . .  , . .  , . .  , . .  n�9.023 
Truck, hand, Ke�'ser & Ingold . . . . . . . . . . . . . .  �:lR.872 
Truck. hand, L. X. Truxler . . . . . . . . . . . . . . . . . !)�8.n17 
Tube mill, etc., P. T. Lindhard . . . . . . . . . . . . .  n�n,()44 
Tuhes, forming metallic, L. D. Davis . . . . . . .  n38,646 
TullPs, mf'tholl of and apparatus for in-

teriorly coating. N. James . . . . . . . . . . . . .  . 
Tuhin�, E. T. Greell1ield . . . .  ' . . . . . . .. .. . . . . . .  . 
Tuhhg. sheet metal. 'V. P. Lawrence . . . . . .  . 
Tubel'cllloElis, prpparing a preventive of, .J. 

!l�B.4R9 
n�8,575 
939.039 

�'. Rosenbaeh . . . . . . . . . . . . . . . . . . . . . . . . . .  !l�!l.097 
Turn tahle, H. M. Verplanek . . . . . . . . . .  ' . . . . . .  !l:l8.920 
Twine cutter, saft'ty, F. H. Haskell . . . . . . . .  n3n,l29 
TYPewriter carriage return and line spacing 

I 
mechanism, G. Trejo . . . . . . . . . . . . . . . . . . . .  9:)8,801 

T�·pewriter df'sk 0 l' tn hIe top, G. �I. Crider. 938,4G4 
TYpewritf'r paper roll attachment, A. F. 

�IeCl1l\ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n:lS,885 
Typewriting machine, J. A. IIa�erstrom . . . .  na8.480 
Typew�:itin� machinf', L. C. )1�·er8 . . . . . . . . . .  938.500 
Tyepwritin� machhu', R I.J. Pfunder . . . . . . . .  na8,[)07 
Typcwritin� machine, .T. Felbel . . ,  . . . . . . . . . . !):�R,562 
Typewriting IGachine, .T. H. O'Brien . . . . . . . .  n�8.690 
Umhrella. folding. J. Edmondson . .  ' . . . . . . . . . .  !l:l8.8:J:l 
Umhrella frame, E. C. Reecher . . . . . . . . . . . . .  !}�8.nriO 
Umhrella rih soeket, C. HolI . . . . . . . . . . . . . . . .  9:l8.863 
Vacuum cleRl!er, 'Veidemann & Templin . . . .  n�9.117 
Valve, P. 'V. I�nauf . . . . . . . . . . . .  ' . . . . . . . . . . . .  n�8,4nl 
Valve, air, F. C. Goff . . . . . . . . . . . . . . . . . . . . . .  !l:l!), 1 96 
Valve. automatic relief. N. Gambino . . . . . . .  n38,570 
Valve. autom-atically clOSing, F. H. Gold-

smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l:l8.574 
Va lye, loek. T. M. Swank . . . . . . . . . . . .  ' . . . . . .  !l:19, 108 
Valve, needle, .1. Maas . . . . . . . . . . . . . . . . . . . . .  n�8,OOl 
Vebiele brake, G. Stahles . . . . . . . .. . . . . . . . . . . . !l:lB.720 
Vehiclc running gpar, I. E. Palmpr . .  n38,782. n38.784 
Vehicle sterin� gear, J. A. ". II son, .Tr . . . . . .  n3n,180 
VehiCle, trackless power driven, I. �J. Palmt:'l'. 

938.78-1. D38,786. 939.0i7. 
Vehicle wheel. T. "F. Scott . . . . . . " . . . . . . . .  . 
Vehicle wheel. Df'ttelhack & Powell . . . . . .  , . .  
Vehicles, means for preventing rehounds in. 

n�D.158 
!l:lR.796 
!l3!l,190 

S. Furmidge . . . . . . . . ' . . . . . . . . . . .  , . .  , , . .  n�8, 733 
Yendin� m:l�hine, G. �'. Johnson . .  , . . . .  , . . . .  n3S,767 
Vf'lHUn� machine, stamp or ticket. E. D. 

Schmitt . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  
VPlwering' machine, T. Richardson . . . . . .  ' . . .  . 
Veneer8, �lujng, ,A. A. Dennis, reissu(� . . . . .  . 
Vpntilator. See Mine ventilator. 
Vise and sLarpening gage, combination tool, 

G. T. Cantara . . . . . . . . . . .  , . . .  , . . .  , . . . .  . 
Voting machine construction, C. F. CUll'ey , .  
Wngon body, H. Wachter . . . . . . . . . . .  , . .  ' . . . .  , 
"'agon hrake. Auth & I{ettler . . . . . . . . . . .  , " 
",Vagon, dnml)ing. H. L. Hazen . . . . . . . . . . . .  . 
,,'ag.)tl jack. R. C. Tucker . . . . . . . . . . . . . . . .  " . , 

9:lS.DOO 
!l�8.8!l6 

13,OM 

n�8.D69 
!l�8.643 
n�9. 1 1 4  
!l:l8.810 
!l:l9.130 
939,113 

Wagon r.ack, revolving suspension, W. H. 
Martm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 9:39,147 

,,:ralls. etc., reinforcement for brick, T. A. 
"reaver . . . . . . .  , . . . . . .  , . . . . .  " . . . .  , ' , . .  

"�nshtn;;t machtn{', rotary, W. E. Perry . . . .  . 
"Tnt('h movempnt holder. G. W. Bmnirs . . .  . 
'Yatch sptting' device. J. H. Gorman . . . . . . .  . 
Wa teb setting meebanlsm, A. Plean . . . . . . .  . 
"Takh f.t('m willdin� mechanism, A. Plean . .  
"ratchmal{er's roller replacing tool, G. ",V. 

9:l8.!l25 
938.506 
!l!l8,817 
!l:l!l.OOO 
!l�!l.082 
!l39,081 

. Bowers . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  9�8.819 · 

rider was then inclosed, with the machine, 
in the calorimeter and the heat produced 
in a definite interval of time was again 
measured. This heat was made up of 
three parts:  the heat generated in the 
body in consequence of its muscular ac
tivity, the heat which would be evolved in 
the same time by the body at rest, and the 
heat produced in the ergometer by the 
external work of the muscles. The last-
named portion had been measured in With that object in view the Middle West Number will publish articles on the following 

the preliminary experiment already de- subjects : 

",Yater closet floor coupling'. 0. D. �Yb('eler . .  n�8.533 
";ater closet outl{'t connection, C. H. �Io01'e !)&3.777 
" a t .. beater, D. W. AllmalJ . . . . . . . . . . . . . . .  !l.18.623 · 
'Vater heater, electric. P. P. MeyPl'S . . . . . . .  n�m.O!)4 
"�ater meter, !,;f'lf-r£lJ:,'ist{'1·ing. F. "r. IIanna. 9�R.8110 
",Vater motor, C. .T. Duncan . . . . . . . . . . . . . . . . . !l�.mm 

scribed, and the second portion was meas- tr!te1'��s',;�����oo'}
n
c'l,�:1t.��::;,�:,al;�t'i�I��: 

ured by inclosing the man at rest in the �::iI�:jng wurk which stands wltbOut a paral lel in the 
V I. Fl'eilrhting on the l'1ississipPi.-Freighting 

on the MississiPPI t1:l a more important industry than 
mo�t of Ul:\ may realize. 

stre�IplJ::�
e
i.i't::�����:fm;grct g�s ���n ���l":� 

"�atcr purifier. J. "�. :\IorriRon . . . . . . . . . . . . . n:lS.778 
'Vater, purifYing� .J. 'V. "Morrison . . . . . . • . . . . n:;8. 77n 
":atpr tube boiler, G. I�in�sley . . . . . . . . . . . . . n�n.O�l 
" nvc m.)t'lr . •  J. L. �,latthews . . . . . . . . . . . . . . .  9�8,(J81 

Gary. 
,,:reaving, R �". l\IcGuhwss . . . . . . . . . . . . . . . . .  n�8.502 
"'Veeder, G. Greene . . . . . . . . . . . . . . . . . . . . . . . . .  n38. 759 calorimeter. These portions having been II. Chicago aH a Raill'oad Center.-Cblcago Is 

subtracted from the total quantity of heat tbe greatest rlulroad center in the world. 

produced in the main experiment, the re- _W���I� ,!o
�:!gl;!::�sG:::�:A 1:fu������\��('��gb V HI. The Freigbt Snbway l'lystem of Chi

cago.-Cbicago can bORst of a rationaJ system of hand
ling fr-eight by means of subways. 

'Yecvils. rna('hine to destroy cotton holl. F. 
II. Lathrop . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �:lB.592 

Weigher, liquid, K F. Shne . . . . . . . . . . . . . . . .  !l3!l.103 

mainder represented the heat generated of tbe grain raised in the middle West is poured. 
IV. Sbipping on tbe Gl'eat Lakes.-:Ilost of tbe in the body in consequence of the activity Iron ore tbat is nOw smelted in Pennsylvania is mined 

I X. The Water !i!upply nf Chicago •. -Cblca/oro's. 
,,:rbeels, <If'tachable slmr for vehicle, R. E. 

Ea;'!t,vood . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  n�8.nnO 
""indlng mach ine, �I. Pi Illing- . .  , . . . . . . . . . . . . n::m.l no 

o f  the muscles employed in bicycling. ���: �i
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steel makers to compete with forello!n �teel makers. it 
has been necessary to devise a new kind of lake trans
portation. Ships of 10.000 and 12,00J tons burden have 
been constru�ted wbicb convey ore at small cost 
througb the Great Lakes. and which are without a 

EOurce of water is Lake MIchigan. 'rbe city is supplied 
with wa1er by means of a tunnel Wbich extends two 
miles out into the lake. 

X. Reclaiming Al'id Land ... -Tbe United States 
Government has under way man.v irrigation projects 

\Yimlmill power sa \T(,1', .J, R. Byrnes . . . . . . . .  n�f;;.nH6 
"'indmv scre{'n, .T. H. Cornelison . . . . . . . . . . .  n�R.Ml 
"'ire clamp. S. GillSon , . ,  . . . . . . . . . . . . . . . .  , .  D:l8.842 

This remainder was found to be about four 
times the heat generated in the ergo
meter, whether the bicyclist worked mod-
erately or strenuously and whether he was 
experienced or not. Training, therefore. 
appears to have little effect upon the 
thermo-dynamical efficiency. It has long 
been known that the human body is a 
highly efficient engine, but it should be 
noted that the high efficiency of 20 to 22 
per cent, exhibited in these experiments, 
has been exceeded by the Diesel and some 
other highly developed motors. 

countt:rpartanywhere in the world. 
V. Tbe Handlinlr antl !i\bipment'oflron Ol'e.

Thp ab.lve-mentioned fact that iron ore is  mi.ned in the 
middle West anti smelted in the East has necessitated 
not only the construction of speCial frehzbt-carrying stf'ampr@. bet also The de�iJ!ning of ,,"ppcial machinery 
for loading and unloading the ore from the steamers. 

��i��
e
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Xl. Harvesting tbe Grain of tbe Middle 
��o�:
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)lsve rendered it necessary to  plant and harvest 0 n s n 
unprecedented scaJe in the middl� West. The in. 
JZ'eniou8 Rllricultural machinery which has been de· 
BiA'n�d to cone with tnese peculiar conditions iA de· scribed and illustrated. 

'Yire stretcher, E, F. Hopkiul"i . . . . . , . . . .  , . .  , n�K4R8 
\Yit'e stl'et('hel'. comhination . •  T. T. I'�(lrgll �on. 038.lj63 
'Vjre�. g-rouudin/?: device or terminal for line, 

1\1'. R. Garton . . . .  ', . . . . . . . . . . . . .  , , , . , , ' . D:lR,471 
Wood. c(lloril1�. W. A. Hail . . . . . . . . .  �:m.01 4. n:ln.015 
"rood. coloring' HllIl g'rainillg', "T. A. Hall " . n�f).�n6 
"rrell('h . I. D, Bom'ct . . .  , . , ' ,  . .  " . . . . . .  " . . .  n:�R !)riH 
",Vringf'r clmnn. P. Hf'lfrieh . . . . . . . . . . . . . . . . . !I�8.R5!i 
,\Vriting instrument, J. \V. Dyches . . . .  '. , . . . .  038,654 

A printed copy of the spf'cification an(1 drawing 
(If any pat{'nt in the for{'goil1;;t list, or any patent 

The Middle West Number will be more than twice the size of the in print issued since 1863, will be furnished from 

regular SCIENTIFIC AMERICAN. It will be lavishly illustrated. It  will ��\I�h�l�e�f ft�e l�at��t
ts·deJ:�;�

de
�lnd

th
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ii:.�e 
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be contained in a colored cover which strikingly depicts Chicago's grain F
l::,n'

y':�.
dress Munn & Co., Ine., 361 Broadway, 

elevators at work. Order from' your newsdealer or from Canadian patents may now be obtained by the In-
\"�ntors for any of the inventfons named in the fore-

MUNN & COMPANY I 361 B d N Y k C• �oing Ust. For terms and further particulars . , nc., roa way, ew or Ity ftddress Munn & Co., Inc., 361 Broadway, New 
, York. 

Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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