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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 M r. 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.) 

NOVEMBER 13, 19OQ. 

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.) 
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Condenser, C. J. A. Gottlieb . . . . . . . . . . . . . •  938,476 

���n�ol���eT.' k l:: !o�Fe�"n. : : : : : : : : : : : :: ���:��t Wood=working 
Machinery �� Corn shocker, 1. T. Leager . . . . . . . . . . . . . . . • 938,595 

Corner pieces, machine for cntting and hilll-
ming . the edges �f, C. J. Lysagh,t. •.. . .  939,144 For Tipping. cross-cut-Corner pIeces, machIne or apparatus for • ting mitering grOQviIU! creasing the edlfes ?f, C •

. 
J. Lysaght . . . .  939.145 boring, sCIOli-SaWing edi<e Corset clalI!p, S. E. � lorshelm . • . . . . . • • •• 938.567 moulding mortising' for Cotton chopper. Armstead &: Kelley : ...... 938,626 wOTkln..- wood ill any' man-

Cotton gatnering and gleanmg machine, O. nero Send forcatalolOleA.. ii�������!!1f O. Houghton • • . . •  : .................... 938.864 The Seneca Falls M't'g Co. 
����e:s�C�t��c�e��lI

S: ·LiIid�t
·r�;�d · :::: �:�ra ti_9_._W_._le_r_S_t._,_Se_ ..... __ FalIo _ _ ._N_._Y_. __________ _ Crane, horn, T . .T. Beetham • • . . • • • . • •••• . .  938,739 

Crank, safety, C. C. Ilg . ... . . . . . . . . . . . . . . .  939.027 
Crate, G. Eo Richmond . . . . . . . . . . . . . . . . . .  938,705 
Orow call, C. H. Perdew, Sr . . •• • • . • . • • . . .  939,080 
Crusher head, R. Bernhard . • . . .  ,.. 938,546, 938,953 
Curt�in and shade hanger. combined win� 

dOW, J. W. Heuley . . .... . .. .. . . .. . . . 93S,485 
Ourtain hook, McCall & Taft . . .. . . . . . . . . . 939,064 

Engine and Foot Lathes 
MACHINE SHOP OUTFITS. TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO .. 120 Culvert St., Cincinnati. O. 
Curtain pole, C. C. Schell . . . . . . . . . . . . . . . .  938,792 
curv���y ����i�.� •• .  �?:�� .. �����i��, 

• . •  �': .. �: 938,751 Foot and Power :r!d8�����n�';)t�lf'1ir:;�a: 
Oushion for the bottoms of. chair legs, etc., SHEPARD LATHE CO� l'33 W. 2d St_ Cincinnati. O. 

MAKING ALCOHOL FROM ,WOOD WABTE. 
(Oontinued from page 352.) 

gallon of alcohol, and the process costs 
another 6 cents, the actual cost of produc· 
tion being therefore about 32 cents. 

The Standard Alcohol Company, own
ers of Messrs. Ewen and Tomlinson's pat
ents, produces a gallon of equally pure 
alcohol from 5.7 cubic feet of sawdust, 
hitherto considered valueless, but costing, 
if bought for manufacturing purposes, at 
the outside 26 cents a ton. The cost of 
conversion and distillation is about 4 
cents a gallon, and the total cost of ma-
terials, process, barrels, etc., does not ex-

cush1!iI �h��l. 'i.:' Elii� . : : : : : : : : : : : : : : : :1:: ���:��� 
Cuspidor. G. R. Teschel . . . . . . . . . . . . . . . . . . . . 938,912 
Cuspidor, D. V. Haddock . . . . . . . . . . . . . . . . . . 939,013 
Cut olr, water spout, G. Henkel. . . . . . . . . . . .  938,665 I Your PATENTS ceed 10 cents a gallon; 

ncorpora tei:d :�I��i1S 

I 
The comparat�ve �ost of p:oducing de-

Cutting machine, sheet material, A. F. Pres-
ton . . .  _ . . . . . . . . .  '.' .................... 938,788 

Dental instrument, E. L. Chott .• . • • • • • •• 938,640 
Desiccating machine, E. R. Fillmore • • • • • • 939,126 

Laws themost libera� Expense the least. Hold meetings.transact 
natured alcohol IS still more In the Stand

businessanywhere. Blanks. By-Laws and forms for making stock ard Company's favor. 
full�paid for cash. property or services. free. President Stoddard. 

Desk, N. E. Fealy . . . . . . . . . . . . . . . . ..... .... 939,125 
Die strippe", J. H. Ames . . . . . . . . . . . . . . . . . .  938,940 FORMER SECRETARY OF ARIZONA. resident agent for Wood and other vegetable fibers, as is 
Dish washing apparatus, E. Aldrich . . . . • • . .  938,622 

many thousand companies. Reference: Any bank in Arizona generally known, contain a large propor-
STODDARD INCORPORATING COMPANY, 801:8000 tion of starchy matter, which can be con-Display apparatus, J. Gaynor . . . . . . . . . . . . .  938,571 

Display can, sheet metal, J. Xavier . . . . . . . .  938,736 
Door and window fastener, sliding, F. H. 

Schlapbach . . . . . . . . . . . . . . . . . .  , ......... 939,174 
Door hanger, G. T. Buddie . . . . . . . . . . . . . . . .  938,823 
Doors, combined roller support and casting 

for edgewise movable, M. Kurtzon . . . . . . 938,493 
Doors, screen, etc., means for hanging, T. 

Gill . .. . . . .. . .. . . .. .. .. .. .. .. .. . . .. ... 939,004 
Doubletree, G. M. Frink . . . . . . . . . . . . . • • . .  939,002 
Draft equalizer, A. V. Burke . . . . . . . . . . . .  938,637 
Drier, H. W. Shepard . . . . . . . . . . . . . . . . . . . 939,175 
Drill, W. C. Whitney . . . . . • .  ., ............ 938,534 
Driven mechanism, operating device for, R. 

D. Tittle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,726 
Driving and reversing mechanism, F. A. 

Thurston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,800 
Driving mechanism, friction, R. & J. Lusse . 939,046 
Drum and cymbal beater, bass, A. C. Schip-

per . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,899 
Dust collector and separator. E. H. Frickey. 938,656 
Dust collector and separator, O. Porbeek . .  938,702 
Dye, vat, P. Fischer . . . . . . . . . . . . . . . . . . . . . 938,565 
Dye, yellow, P. Fischer • . . • • • . • • • • • • • • • • • .  938,566 
Dyeing apparatus, hat, F. Bauer . . . . . . . . . . . .. 938,738 
Egg cabinet and testing attachment, F . .T. 

Balgie . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  . 938,629 
938,965 
938,901 
939,095 

PHOENIX, ARIZONA 

FRICTION DISK DRILL 
FOR LIGHT WORK. 

Baa T"he8e Great Adv8nta&,es: 
The speed can be instantly changed from 0 to 1600 without 
IItopping or shiftmg belts. Power apphed can be g!"aduated to drive, with equal safety, the smallest or larg£St drills 
within its range-a wonderful economv i� time and great. 
saving 1n drill breakage. tr Send lor Drill Catalogue. 

W. F. & .JNO. BARNES (JO., 
btabli.hed 1812. 

1999 Ruby Street, Rockford. TIl. 

6th Floor. Hickox Bldg., Cleveland, O. 
Eggs, preserving, W. H. Burns • • • • •• . • • • .  

Elastic wheel, M. Schnabel • • • • . . • • . . . • • •  

Electric furnace, Rochling & Rodenhauser. 
Electric machine brush, dynamo, H.. S. 

Elec�i�le
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T
p��!!-L�y. 'Y0p!!aki�g�iSC:;.!f! Electric switch, G. W. Hart . . . . . . . . . . . . . 938,664 

Electrical distributing system, A. S. Hub- �l t���e:d�gg a�ft���::B��Arri°��ti���B, °Jc�J!���1:�� bard . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 938,865 AMERICAN 8UPPLEMENTS 946 and 94". Price 10 Electrical wiring on stand pipes, hood for, centseacb. by mail. Munn & ("0., Inc., 361 Broadway. 
J. Potterton . . . . . . . . . . . . . . ... . . . . . . . . . . 939,165 New York City, and all newsdealers. 

Electricity, generating, H. S. Blackmore . .,. 939,183 
ElectromagnEtic device, E. A. Brofos . . . . . .  938,740 
Electromechanical device, G. H. R°"1f3's,708, 938,700 
Elevating and lowering apparatus, E. P. 

Dandridge . . . . . . . . . . . . . . . . . . .. .. c .. . . . 938,986 
Elevator locking mechanism, G. F. Steed-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 938,620 
Embroidery machines, perforating or prick-

ing apparatus for, C. Moriggl • • • • • . • • •  938,884 
Engine. See Internal combustion engine. 
Envelop clipping machine, C. E. Campbell . .  938,741 
Eraser, J. S. Thurman . . . . . . . . . . . . . ... .... 938,725 
Eraser, ink, F. M. Holder . • . . . . . • • • . • . . . •  928,667 
Evaporating apparatus, S. M. Lillie • • • • . . •  939,143 

Eyeglass mounting, S. J. Clulee . ... . . . . . . 938,744 
Fan. pump, and the like, centrifugal, .T. 

Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 939,140 
Fans, blade of centrifugal, O. B. Jacobsen. 939,136 
Faucet and spigot attachment, .T. E. Mc-

Lean . . . . . . . . . . . . . . . . .  .,. . .  . • . . .. .. .... 939,069 
Faucet compound, F. B. Hunter . . • • • • • • • •  938,868 
Feed �ater heater, U. H. Gibson . • • •• • • • .  938,5113 
Feed water purifier, F. Grieve . . . . • •• • • • • • .  939,110 
Fence clamp, woven wire, J. Fisher . • • • • • • •  938,564 
Fiber cleaning machine, L. L. Summers • • • •  938,722 
File holder, W. C. Shank . . . . . . . . . . . . . . . . . 938,519 
Filling machine, J. F. Haller ............. 938,482 

DURYEA'S BUGGYAUT 
The vehicle for cold weathe.r 

. Write for_Qur_Cataloll 
t. S. DURYEA, Reading, Pemi .. 

How to Construct 
An Independent Interrupter 

In SCIENTIFIC AMERICAN SUPPLEMENT, 1filli. 
A. �'rederick Collins describes fully and clearly with 
the help of j:tood drawin..-. how an independent multiple 
interrupter may be constructed for a large induction 
coil. 

This article should be read in connection witn 
Mr. Colltns' article in �crENTIFIC AM'ERJCAN SUPPLE
MENT,1601i. "How to Construct a 100-Mile Wireless Telegraph Outfit." 

Each Supplement costs 10 cents; 20 cents for the two. Order from your newsdealer or from 
MUNN � CO., Inc.,361 Broadway, New York 

Filter, R. S. Browne . . . . . . . . . . . . . . . . . . .. . .  938,636 
Filter, L. W. & M. Andres • • • . • • • • • • • • • • 938,947 T G d B k f Sf I W k Fire alarm, W. Goodchild • • • • • • . •• •.•• . • •• 939,128 WO 00 00 S or ee or ers Fire escape, A. Anderson . . . . . . . • • • . . • . . . • 938,625 
Fire extinguisher and Signaling system, 

automatic, Hewitt & Nolen . .. . .. . . . . . 938,859 
Firearm G. S. Lewis . . . . . . . . . . . . . . . . . . . . .  939,142 
Fish tape coupling, F. A. Swan . . . . . • • • • • • • 938,723 
Fishing' reel line guide, W. A. Austin. . . . . .  938,948 
Flash light, J. Anderson • • . . • • • • . • • • • • • • • •  938,945 
Floor scraping machine, S. Drew . . . . • . . • • .  938,652 
Fluid controlling apparatus, H. Sieben . . . . .  938,613 
Fluid pressure combination lock, W. .T. 

938,487 
938,683 
939,123 
938,468 
938,832 
938,674 
938,697 
938,693 

Hofstatter . . . . . . . . . . . . . . . . . . . . . . .. . . . .  . 
Flushing apparatus, P. S. Millice . . • • • • • • • .  

Flushing apparatus, T. W .  Ohristy • • • • . • .  

Flushing tank, C. M. Franzheim • • • • . • •  ' ,' . Folding chair, W. W. Dozier . . . . . . . . . . .  . 
Folding strap or brace, G. C. Locklin . • • • . • •  

Foot rest, H. S. Phillips . . . . . . . . . . . . . . . . .  . 
Furnace, J. C'. Osborne . . . . . . . • . . . . . . . . . . .  

- Furnace mechanical charging apparatus, 
blast, L. Geuze . . . . . . . . . . . . . . . . . . . . . . .  938,572 

Fuse electric time, McPhee & Gillies • • • • • •  939,155 
FUse' holder, J. E. Graybill •• • • • • • • • • •• • • .  938,477 
Game, H. E. Hire . . . . . . . . . . . . . . . . . . . . . . . .  939,024 
Garment, Small & Shelton . . . . . . . . . . . . . . . . . 939,176 
Garment supporting strap, E. Morris', Jr .... 939,058 
Gas burner, W. F. Cobedesh . . . . . . . . . . . . . .  938,745 
Gas manufacturing, C. B. Tully . . . .... .. . 938,919 
Gas' plant, peat, J. D. Oligny . . .. . . . . . . . . . . 938,691 
Gearing, A. D. Williamson . . . . . . . . . . . . . .. 938,805 
Gearing, G. O. Leopold . . . . . . . . . . . . . . . . . . .  939,042 
Gearing, J. G. Mo�ri.son . . . . . . . . . . . . . . . . . .  939,153 
Gearing, A. D. WIllIamson . . . . . . . . . . . . . . . .  939,179 
Glass cylinders, drawing, H. A. Schnel-

bach . .. .. . . .. . . .. .. .. . . .. . . . .. . .. .... 939,101 
Glass tank gatherinl:- pool, A. L. Schram . . .  938,518 
Go-cart, E. C. Moore . . . . . .. . . . . . . . . . . . . . . . .  938,498 
Grab or draft hook, D. A. Busch . . . • • • . • • •  938,561 
Grader and drag, road, E. B. Fritchman . .  939,003 
Grain cleaner and separator, F. Grotenrath 938,576 
Grass catcher, H. Eo McGrath . . . . . . . . . . .  939,068 
Grinder, portable and detachable disk, J. 

C. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939,115 
Grinding and polishing roll. A. Bevan • • •  938,547 
Grinding machine, G. Larson • • • • • • • • • • • .  939,038 
Grinding machine, lens, F. Buchhop . • • • • • • •  938,459 
Grinding mill, J. Walker . . . ... . . . . . . . .. . . . . 938,923 
Grinding solid bodies, machine for, A. J. 

Ericsson . .  .. . . .. . .. ... .. .. . .. . .. .. .... 938,466 
Grip device, intermittent, R. D. Tittle . . . .  938,727 
Gun J. R. Crabtree .. . . . . . . . ... . . ... . . . . . .  938,983 
Gun' cleaning means, R. A. Fessenden . . . . . 938,836 
Guns, device for emptying the magazines of 

reveating shot, T. Hardy . . . . . . . . . . . . . .  938,851 
Hair drying apparatus, . W. A. Soles . . . . . . . . H�H.l00 
Hair pin, B. L. Scott .............. ' ...... 938,715 
Hair waver or curler, J. R. Bux . • • . . . . . .  938,552 
Hammer and sight, combined, A. M. Powell 939,085 
Harvester, beet,. H. V. Lee et al . . . . . . . . . . .  938,881 
Harvester, cotton, C. N. Goodwin . . . . . . .. _ 
Hat holder, W. R. Evans . . . . . . . . . . . . . . . . 938,998 
Hatch or manhole cover, water tight, M. A. 

Lauheuf . . . . . . . .  , ....................... 938.1>93 
Hay carrier, S. P. Lerch . . . . .  " ........... 938.775 
Hay press, N. Piquette . • • • • •••.• • • • • • • . . . .  938,701 
Hay press sweep, N. Piquette . . . . . . . . . . . .  938,700 
Hay rack, Ill. J. Wells . . . . . . . . . . . . . . . . . . . .  938,92R 
Hay rake and loader, O. J. Olson .......... 939,157 
Hay rake and loader, combined, O. Boyer . .  938,959 
Head adjusting mechanism, O. L. Gmh· 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . .  938,479 
Headlight bracket and mechanism for turn

ing same, automobile, F. H. Aubeuf .... 938.456 
Heater. See Feed water heater. 
Heel swe<>p rl'versibll' and adjustable, 3'. 

H. Broolrnian . . . . . . . . . . . •.• • . . .  . . .  • • . ... 938,963 
Hinge, LIlrkln & Woody . . . .. . . . . . . . . . . . . . 938,669 
Hinge for doors, spring, E. C. Scruggs . . . . .  938,797 

Hardening, Temper
ing, Annealing and 
Forging of Steel 

By JOSEPH v. WOODWORTH 
Su:e 6}oC %9'4 inchea. 288 pagea, 201 iUuatra-

tio.... Price $2.50 poatpaid THIS is a practical work, treating clearly and 
concisely modern processes for the heating, 
annealing, for�ng, welding. hardening and 
tempering of steel, making it a book of great 

value to toolmakers and metal-workin� mechanics 
in general Special directions are j:tl ven for the 
successful hardening and tempering of steel tools of 
all descriptions, including milling cutters, taps. 
thread dies, reamers, hollow mills, punches and 
dies and various metal-workinjr tools, shear blades, 
saws, fine cutlery and other Implements of steel. 
both large and small. The uses to which the lead
ing' brands of steel may be adapted are discussed, 
and their treatment for working under different 
conditions explained; also special methods for the 
hardening and tempering of special brands. A 
chapter on case· hardening is also included. 

The American Steel 
Worker 

By E. R. MARKHAM 
Su:e 5%%8 inchea. 367 pallea. 163 illuatra-

tiona. Price $2.50 poatpaid TH IS is a standard work on selecting, annealing, 
hardening and tempering all grades of steel, 
by an acknowledged authority. The author 
has had twenty-five 'years' practical experi. 

ence in steel-working, durlUg which time he has 
collected much of the material for this book. Care
ful instructions are given for every detail of every 
tool. Among the subjects treated are, the selection 
of steel to meet various requirements; how to tell 
steel when yon see it; reasons for different steels; 
how to treat steel in the making of small tools, taps, 
reamers, drills. millinll cutters; hardeniug aud tem
pering' dies; pack-hardening; case-hardening: an
nealing· heating apparatns: mixtures and baths, 
the best

'
kind, and why; and in fact everything that 

a steel-worker wonld want to know is contained in 
this book. 

OUR SPECIAL OFFER: r�o�riC:'sof���: 
each, but when the two volnmes are .ordered from 
ns at oue time, we send them prepaid to any address 
in the world on receipt of $4.00. 

MUNN & COMPANY, Inc. Publishers 
361 Broadway. New York 

verted into sugar by treatment with acids. 
This process goes on constantly in the 
human body, the stomach being unable 
to digest starch but using its nutritive 
constituents when converted by the di
gestive juices into sugar. 

The same change must be brought 
about in the wood waste before fermenta
tion for the generation of alcohol is pos
sible. 

For this purpose the wood waste In 
the Standard Company's process is intro
duced into the cylindrical "digester" 
shown in our illustration, the door closed, 
and a mixture of steam and sulphurous 
acid introduced by an internal spray pipe 
while the m achine is revolved. The acid 
acts on the starch in the wood, and at the 
same time the heat volatilizes the turpen' 
tine and other resinous matter in the 
woods used. The digester is lined with It 
special kind of brick to resist acid. 

Upon completion of the digestion, the 
steam and gases are exhausted under 
water, which absorbs the surplus acid and 
liquefies the turpentine. 

The treated material is then removed 
from the digester, and carried by con· 
veyers to the diffusion batteries, upon the 
screens of which it is deposited. There it 
is washed by clean water, which passes 
through all the cells in series, becoming a 
stronger and stronger sugar solution. The 
cells are so arranged that each is filled in 
turn, and each in turn, when it has been 
washed longest, receives the fresh water, 
after which it is emptied of the washed 
residues. The liquor is next neutralized 
with lime, any acidity preventing fermen
tation, pumped into a tank and allowed 
to settle, the clear liquid being then 
pumped to the distillery fermenting tanks. 
A special yeast, similar to brewers' yeast, 
is added, and fermentation begins, from 
this point, the process being no different 
to that of making grain alcohol. 

Every kind and form of wood has been 
used, but always with the same results, 
a purer alcohol being obtained than that 
which is generally obtained from grain. 
Every stage of the process has _ been car
ried on under supervision of U. S. govern
ment inspectors, and the usual licenses 
have been taken out. 

Tests have been performed by other 
companies with their own staff in the 
Standard Company's plant; excluding 
everyone who has been connected with 
former experiments, entirely confirming 
the Standard Company's results, and re
sulting in contracts for the use of the 
plant under license. 

The utility of this process to lumber· 
men will immediately be appreciated. The 
refuse burned will be eliminated ; and if 
a hundred tons of wood waste a day is 
produced at a mill, 1,200 to 1,500 gallons 
of alcohol may be made from it, supply
ing a large quantity of power for other 
purposes, and still leaving the refuse with 
its fuel value but little diminished. The 
resins are extracted from pine and similar 
woods in the process, but the residue dis· 
charged from the diffusion battery in the 
alcohol process may be made into bri
quettes or charcoal, forming a desirable 
fuel salable at a good profit. Smaller 
mills making less than 50 tons of waste 

(Ooncluded on page 360.) 
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Hog scraping machines, beater fC}r, W. Gus-

senhoven . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  938,761 
Horse blanket, J. W. Peirce . . . . . . . . . . . . . .  938,787 
Horse releaser, "Stires & Smith . . . • . • . . • . .  938,72,1 
Horseshoe, .J. H. Hershberger • • • • • • • • . • . .  938,858 
Horseshoe , _  1-'. von St�ttilla . . . • . • . . . . . . . . . . 938,907 
Hose coupling, W. F'. Koper . . . . . . . . . . . . .  939,036 
Hose coupling, I. I. Rose . . . .. . . . . . . . . . . . .  939,096 
Hose coupling, J. E. Ward • . . . • . . . . . . . . .  939,195 
Hose coupling and gasket therefor, J. E. 

Ward . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  . .  

Hose coupling, train, A .  H. McMasters . . .  . 
Hub attaching device, 1. S. West . . . . . . . . . .  . 

938,731 
939,070 
938,604 
939,091 ������:r:��febu�e;s, ��� sy�t��" f��:' i: 

N. Leach . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  938,670 
Ice cream mold gaging attachment, J. A. 

Aubry . . . . . . . . . . . . . . . . . . . . . . . . ... . . .. . 
Ice making apparatus, D . .T. Havenstrite .. . 
Infant's band, J. Gundel . . . . . . . . . . .. . . . . .  . 
Internal combustion engine, G. Va Benson . .  
Jar tray, W. A. Lorenz • • . • . • . . . . . . . . . .  

Jewelry box, L. -E. Brown 0 • • • • • • • • • • • • • •  

Journal box, G. Frowen � . " " " " " " " "  
Journal box torsion lid, T. H. Symington . •  

Key, J .  Blaszczyk . . . . . . . . . . . . . . . . . .. . . . .  . 
Kiln, C. A. Matcham . . . . . . . . . . .. . . . . . . . . .  . 

938,628 
938,853 
939,012 
938,633 
938,675 
938,964 
938,841 
938,523 
939,184 
939,049 

Kinematograph and like instrument, E� A. 
Ivatts . . . . . . . . . . . . . . .. . . . . ... . . . . . . . . . 939,135 

Knitting machine latch needle, R. W. 
Scott . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . 

Knob, door, H. S. Lockwood . . . . • • . . . • . . • •  

Knob spindle, swivel, J. R. Fletcher . . . . . .  . 
Knockdown box, W . .T. Neebes, Jr . . . . . . • • . •  

Knockdown box, W .  L. Howland . . . . .. . .  . 
Labeling machine, F. O. Woodland . . . . • . • •  

Labeling machine, can, G .  F. Russ .. . . . . .  . 
Ladder, J. W. Caldwell . . . . . . . . . . ....... .. 
Ladder, ironing board, and clothes rack, 

combined step, J. Watt . . . . . . . . . . . .  . .  
Lamp, H. F. Smith, reissue . . . . . . . . . . .. .  . 
Lamp burner, W. E. Gard . ... . .......... . 

938,795 
938,776 
939,191 
938,887 
939,026 
938,807 
938,897 
938,638 

938,92� 
13,033 

938,754 
939,137 Lamp burner, incandescent, A. A. Jahnke. 

Lamp holdin g  attachment for miners' caps, O. R. Anderson. . . . . . . . . . . .. . . . . .. . . . . .  938.942 
Lamp, incandescent gas, J. Maas . . . . . . . .  9381602 
Lamp socket, cluster, R. B. Benjamin . . . . . .  938,632 
Lamps, adjustable suspension cord for elec-

tric, T. W. Trotter . .. . . . . . . . . . . . . . . .  938,802 
Last lock, F. J. Shainsey, Sr. • . . . . . . . . . . .  938,903 
Lasting machine, C. F. Pym . . . . 938,512 to 938,514 
Lathes, feed for, O. L. Libby . ... . . . . . . . . . .  939,043 
Leather shredding mills, attrition plate for, 

G. Eo Sovereign. . . .  .................. 938,798 
Lifting and lowering apparatus, J. V. Vick-

sell .. . . . .. . . . . .... . . . . . . . . . . .. . . ' ..... 938,728 
Lifting apparatus, J. H . .QUman . . . . . ... .. , 938,755 
Lifting jack, L. Willour . . . . . . . . . . . . . • . . • 938,806 
Lime and apparatus therefor. burning. H. 

L. Doherty . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,987 
Linotype and other type casting machines, 

matrix for, C. A. Albrecht . . . . . . . . . .. . 938,938 
Liquid cooler, J. D. Hendrix . . • • • • • • • • • • • •  939,02.1 
Liquid fuel burner, C. A. Bratten • • • • • •• • • •  939,121 
Liquids, filling, storing, and discharging in-

flammable, Clauss & Lewisson • • • • • • • . .  938,977 
Litter carrier trip mechanism and reaction 

stop, W. Gutenkunst . . . . •  • . . • . . . . . . .. 938,579 
Lock, H. G. VOight . ... . . . . . . . . . _ . . . . . . . . . .  938,921 
LoCk, H. F. Weidel . . . . . . . . . . . . . . . . . . . . . . .  938,926 
LoCk, H. Eckhardt . . . . . . . . .  . . .. . . .. .. ... 938,991 
Locomotive ash pan, R. W. Clark . . . . . . . . . . . 938,824 
Log conveyer, Grogan & Henson . . . • • • • • . .  939,011 
Loom, J. Nazarian . . . . . . . . . . . . . . . . . . . . . .  938,886 
Loom maga;dne, weft replenishing, H. Wy-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,540 
Loom shuttle picking mechanism, 1. E. Pal-

mer . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,785 
Loom stop motion, O. A. Sawyer . . . • . . . . . •  938,712 
Loom weft replenishing mechanism, O. A. 

Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,711 
Mail bag catching and delivering apparatus, 

T. F. Curtis . . , ....... : ................ 938,985 
Mall pouch delivery apparatus, C. W. 

Broughton . . . . . . . .  . . . .  . . .  . . . .  . • . . .. ... 938,821 
Mainspring winder, G. W. Bowers • • . • • . . .  938,818 
Manifolding pad, B. C. Maxwell • • • • • • • . . .  939,148 
Marine table, A. , H. Pence . • . • . • • • • • • • • • • •  938,695 
Marker, self·feeding, A. G. Gunn . • • • • • • • • .  938,846 
Match safe, F. Shille . . . . . . . . . . . . . . . . . . . .  939,100 
Matches, combined original package and safe 

for, F. F. Theobald . . . .. . .. . . . . . . . . . . .  938,913 
Mechanical movement, G. W. Hart . . . . . • •  939,193 
Metal box or case, folding, F. Trieschman . . 938,916 
Metal molding, P. T. Kenny . . . . . . . . . . . . .  938,768 
Metal plates, apparatus for pressing parts 

of large dimensions from, M. A. Bour-
geois . . . . . .. . . .. . . . . . . . . . . .  , ........... 938,816 

Metal wQrking machinery, C. E. Von Nor-
man . . . . . . . . .. . . . . . . . . . . . .. . . . . . .. . . . .  938,803 

Metal working machines, stop for carriages 
of, B. M. W. Hanson . . . . . . . . . . . . . . . .  938,483 

Metals, ores, etc., working, O. Frick .. .. . .  938,752 
Metallic bodies, method of and apparatus 

for testing and sorting, .T. A. Switzer . .  939,109 
Metallic leaf, package roll of, W. H. Coe . .  939,189 
Metallic tie and rail fastener, L. McFar-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939,067 
Metallurgical process, A. G. Betts . . . ... . . . .  938,634 
Milk, fibrous desiccated, J. A. Just. . . . . .  939,139 
Milk pasteurizer and filter, C. O. Stam-

baugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939.107 
Mirk, utilizing dried, J. A. Just . . . • . .  ' .... 939,138 
Milking appliance, Henrichsen & Hemming- . 

sen . . .. .. .. . .. .. .. .. .. .. . . .. . . .. . . .... 938,857 
Milking vessel, S. W. Gerster . . . . . . .. . . . .  938,658 
Mine ventilator, M. T. McDonough . . . . . . . .  938,781 
Mines, apparatus for recording bell or like 

signals, especially applicable to, J. 
Russell . . . . ... . ... . . . . . ... .. .. . . ... . .. 938.516 

Mines, priming charge for, L. Cllhuc . . . • . • 938,553 
Mirror, electric mouth. B. E. Turney . . • .  938,525 
Mixing receptacle, hand, A. Hallenberg . . . .  939,017 
Moistener, antiseptic finger, Sauer & Pot-

ter ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 939,098 
Molding machine, C. Mills . . . • . • • • . . . . . . . •  938,684 
Molding machine, C. W. King . • . . . . . . . . . .  939,030 
Molding machine, V. E. Knecht • . . . • . . . . •  939,032 
Mop head and wringer, combined, L . .T. 

Moody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,685 
1\{otiJn, mechanism for converting rotary into 

reciprocatory, J. Myrholm . . . . . . . . . . . . .  0 939,063 
Motor controller, electric, F. Diehl • • • . . . .  938,649 
Mulller, G. C. Hicks, Jr. . ............... 938,860 
Nailer, automatic clench, P. R. Glass . . . . .  938,474 
Nautical instrument, C. A. McCallister . . . . 938,780 
Navigation apparatus, W. J. Chance . . . • . •  938,972 
Necktie fastener, W. J. Reed • • • • • • • • • • . .  938,606 
Necktie holder, Ferguson & Hay . .. . . . . . . .  938,749 
Necktie support, N. D. Nelson . . . . . . . . . . . .  938,687 
Nest and brooder, combined trap, Miller & 

Hallenbeck . . .. . .. . .. . .. . .. . .. . .. .. ... 938,603 
Nut lock. J. McIlwain . • • • • . • • • • . • • • . . . . .  938,503 
Nut lock, J. Ill. Robinson • • • • • . • • • • • . • • • . .  938,515 
Nut lock, C. H. Rolr . . . . . . . . . . . . . . . . . . . . .  938,707 
Nut lock, Lawson & Wheeler . . . . . . . . . . . . .. 938,880 
Nut lock, A. O. Woodrulr . . • • • . • . • • • • . •.. . . .  938,932 
Nut lock, G. B. Martin . . . .. . . . . . . . . . . . . . .  939,048 
Nut lock, H. P. Davies . . . . . . . . . . . . . . . . . . .  939,1!M 
Nut making machine, F. R. & C. E. Long, 

938,598, 938,599 
Oil burner, W. S. Jenks . . . . . . . . . . . . . . . . . .  939,029 
Ordnance, ammunition hOisting apparatus 

for heavy, Dawson & Horne . . . . . . . . . .  938,560 
Ore matter, means for the concentration by 

amalgamation of values of metallic, R. 
Luckenbach ." . . . . . • . . • • • . • . . . . . . • • . . . .  

Organ, reed, L. A. McCord • • • • • • • • • •  , . • . . . .  

Outlet box, J. T. Meleady . . . . . . . . .. . . .  . . 
Package tie, Lee & Gray . . . . . . . . . . . .. .  . .  
Packing, hydraulic, F .  Hymans •••••••• 1 0  • •  

Packing ring, O .  R .  Maples . . . . . . . . . . . . . .  . 
Paints, manufacture of, R. S. Perry • •• • • • •  

Panel board, A. E .  Blackman • • •  "" •••• j • • • • •  

Panic bolt, H .  G .  Voight . . . . . . . . . . . . . .  . .  
Pantographs, electric control for, A .  T. 

Ziegler . . . . . . • . . . .  0 • • • • • • • • • • • •• • •• • • •  

Paper bag machine, O .  Hesser • • • . • • • • • • • •  

Paper bag making machinery, S .  Duerden . .  
Paper box for packing paints, etc., F .  E. 

938,676 
939.065 
938,682 
939,040 
938,870 
939.047 
938,505 
938,635 
938,526 

938,936 
938.486 
938,653 

Cornell , ....................... , ........ -938.981 
Paper, producing translucent, H. Kuhn . • • •  938,877 
Past��ti��. 

w�� l:��r ��:': . . n:.
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• .  ��� 938.586 

Paper, prodUCing translucent. H. Kuhn . • . . .  938,877 
Pasteboard with paper, etc., machine for 

coating, W. Kellnel" • • • • . . • . . . . . . . • • • • • • 938,586 
Pasteurizing apparatus. A. A. Pindstofte . . .  939,162 
Peeling m achine. apple. R. Buchl • • • • • • . . . •  938,822 
Pen, fountain. M. W. Moore . . . . . . . . .. . . . . . .  939,057 
Penholder, W. B. Grover . . .. .. . ... .. . ... . . . 988,760 
Pencil holder, pocket, 'J. O. Helnley .. . .  · . .. -. 938,764 
Pencil point sharpener, A. W. J!)lflller ....... 938,835 
Pencil sharpener, E. H. Humphrey • . • . . . . . . 939,183 



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

h
de�ec&rd�ni����tr

oc��g . .  ����� . •  
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r: 938,809 

Phorometer, J. E. Cogan . . . . . . . . . . . . . . . . . . .  938,463 
Piano actions, tool for applying bridles to, 

A. G. Crawford . . . . . . . . . . . . . . . . . . . . . . . .  938,826 
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 

�I�:b��;eYoi�t
' 
rtti��rp::Je�tta�h;;'�;'t: . w: 938,639 

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 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 938,876 
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

.
o

.� . �������' . .  �' . •  �: . •  ����: 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. Poel l .  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
��"lo'?s,

H'
tr�;,lt��wii:fa�:�';���: . vi. . .  S: 938,820 

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 c o u n try 

Clamps to anypump 
standard. Works In any well. 
Pam.,. 80010 1000 lraDODI per 110 ... 

C .... ot Ft_ iDColclut Weather. 
Cannot o v e rh eat. 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 

O t o p hone 
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 departm� n t .  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 1 0  Cents each �y mail 
ARTIFICIAL STONE. B y  L. P. Ford. A 

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

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

CONSTRUCTION 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 1 0  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 s ights. 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 

I n  addition t o  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
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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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