
Scientific American. 
portant properties , partly because of the ad· dealing with newI.y·discovered documents. TIle 
vantage, when presenting tbe analytiC method latter have remained neglected for three cen· 
to the student, of applying it in tbe first in· turies, and are here published for the first time. 
stance in the systematic study of a few in· The discovery of these documents is due to Dr. 
teresting curves. In deference to usage, a R. G. Marston, M.A., as a result of a search in 
chapter on the circle is introduced immediately the Record Office in London. The story of the 
after that on the straight line; but, if e;xperi· trial is of great interest, but of little satlsfac­
ence is to be trusted, it is better in a first tion, inasmuch as we are ignorant of what pun· 
course to proced from the straight line directly ishment, if any, was infiicted upon the muti­
to the parabola, so that, as early as possible, neers of tbe "Discovery." The importance of 
the student may get the impression which these documents is that they establish the fact 
comes from seeing a method employed in the (until now not established) that the mutineers 
investigation of new material. The part of were brought to tri�l, and that they embody .a 
the book devoted to solid geometry is more sworn testament, hItherto unproduced, of SIX 
extended than is customary in elementary text., members of Hudson's crew concerning the mu· 
books' but it is desirable that the material I tiny. The illustrations include no portrait of 
here �iven should be easily accessible to stu. Hudson, since the autbor is satisfied that no 
dents. Although intended as a college text. authentic portrait of the man is �n existence. 
book, the present work follows the fortunate Outside of tbe new docu�entary eVIde�ce �bove 
modern tendency toward the practical and 'referred to, .the narrative of Hudson s life is 
forms as good a treatise upon the subject as I a condensatIOn of t�e facts t?at . have been 
possible for the non.collegiate student. - recorded by Hudson s authont,!ltIve biogra­

phers, notably Purchas, Gerritz, Van Meteren, 
Asher, Murphy, Brodhead, and Read. A MANUAL OF PRACTICAL ASSAYING. By 

the late H. van F. F'urman. Re­
vised and enlarged by W. D. Pardoe. 
497 pp.; 8vo. New York: John 
Wiley & Sons, 1909. Price, $3. 

This standard work on assaying has, in tbe. 
new (sixth) edition, been thoroughly revised 
and brought up-to-date. The chapters on zinc, 

MACHINE SHOP DRAWINGS. Reading 
Drawings, Making Shop Sketches, 
and Laying Out Work. By Fred H .  

. Colvin, A.S.M.E., F.I. New York: 
McGraw, Hill Book Company, 1909. 
16mo.; 139 pp. Price, $1. 

water, and coal analyses have been rewritten, This little book is intended to be a help 
and minor changes have been made in certain to those who do not thoroughly understand 
parts due to the description of new methods. the reading of drawings, rather than an 
Becaus� of their increasing importance com· attempt to teach drawing in itself. It shows 
mercially, chapters have been added on the how seen and unseen portions are represented, 
assay of telluride ores, tungsten, molybdenum, the use of full and dotted lines, the way in 
and vanadium. On the latter important sub·' which different views are drawn, and how to 
jects the ,reputation of the work as one of the I study them all so as to secure a correct idea 
leading text-books on the subject has been com· of the shape of the piece represented. Many 
pletely maintained and tbe usefulness Of tbe, actual examples are given from tbe drawing' 
whole enhanced. I room practice of the leading shops in this 
STRUCTURAL DETAILS. Elements of De-' country, and the meaning of each carefully 

Sign of Heavy Framing. By H. S ! explained. The book is an eminently practical 
Jacoby. 368 pp.; 8vo.; 6 folding i one and is illustrated by well-executed engrav· 
plates and 34 full.page ill. New: ings, the wax process, which is the only suit· 
York: John Wiley & Sons, 19�.: able one for tbe purpose, being used 
Price, $2.25. r.! �����==�====��� 

The title of this volume corresponds to a I 
course of instruction conducted by the author 

I 
A Book 01' Fourth-Dllnenslon Essays. 

in the College of Civil Engineering in Cornell The subject of the fourtlI dimension seems 
University during the past nineteen years. In I to have aroused so much interest among the 
this course the students receive their first in· I readers of the SCIENTIFIC AMERICAN that we 
struction in the application of the principles I' have decided to publish in book form the prize 
of mechanics to the design of the details of essay, the three essays that received honorable 
structures. Experience has shown that in I mention, an d  about sixteen of the best essays 
many respects problems involving timber con· whic� were submitted in the

. 
recent Fo�rth I?i. 

struction are better adapted for this purpose I menslon Contest. The entIre collectIOn WIll 
than if confined to structural steel. It may be edited by Prof. H. P. Manning, who will pre· 
appear at first as if too much attention to' pare an introduction of considerable length, in 
details is given in the examples on the design i which the subject of the fourth dimension 
of joints, beams, and trusses. The author be· i will be simply and lucidly discussed. The book 
lieves, however, that the importance of careful' will be ready about the latter part of December. 
study of every detail can only thus be properly I ��������!!!!!!!!!!!!!!!!!!���!!!!!!!!!!!!!!!!' 
emphasized. 'In practice it seems to be the I = 
exception rather than the rule to give the same 
attention to details of timber structures as to 
those of steel. In the interest of sound engi· 
neering practice it is essential that all connec· 
tions and details have the same degree of se· : 
curity as the framed members. In several' 
articles the order of design is given in full,: 
with a view of economizing the time of the, 
student, and of promoting systematic habits in 
making the computations required, these objects, 
being regarded as important elements in effi· i 
cient engineering education and practice. I Whereas the book is intended for college use, 
much of it is so written as to be intelli· 
gible without the mathematics involved and 
valuable to the practical carpenter or builder: 
desirous that his work shall be on sound prin' 
ciples or tp.terested in the theory upon which 
are founded the rules of his practice. 
THE INTERNAL COMBUSTION ENGINE. By 

H. E. Wimperis. 320 pp.; 8vo.; fully 
ill. New York: D. Van Nostrand 
Company, 1909. Price, $3. 

Legal Notices 

PATENTS 
INVENTORS are invited to communicate with 

Mnnn & Co., 361 Broadway, "ewYork.ur 
62ii F Street. l\'ashington, D. C., In regard 
to securing valid patent protection for tbeir in­
ventions. Trade-Marks and Copyrights 
registered. D""ign Patents and Foreign 
Patents secured. 

A Free Opinion as to tbe probable patenta. 

bllity of an Inv�ntion. will be readily given to any 

Illventor furnishing ns wlt.b a model or sketch and 

a brief description of the device In question. AIl 
communICations are strictly confidential. Our 

Hand-BoOk on Patents will be sent free on 
reqnest. 

Ours is the Oldest agencY for securing patents; 

it was established over sIXty years ago. 

MUNN & CO., 361 Br.oadway, New York I Branch Office. 626 F St" Washington. D. C, 

Amusement 4evtce, N. P. Llthander • • • • • • •  937,945 
Amusement device, J. J. Tanner .... ........ 938,179 
Animal trap, J. Jackson ................. , 938,239 
Animal trap, J. D. Pettit .. , ••• • • • • • •••• ••• 938.397 
Ankle brace, F. J. Sesclla ................... 938,440 
Apparel attachment, wearing, A. Goldberg •• 938,229 
Arch support, D. Livignano .. ........... ... 937,830 
Astronomical apparatus, J. O. Moore . • • • . • • •  938,162 
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Ball mill, P. T. Llndhard .......... , ...... 937,826 
Bath tub leg, W. H. Lose ... .............. 938,()66 
Battery, W. Gardiner ......... ............. 938,312 
Battery case, glass storage, F. L. O. Wads-

worth .............. .. ................. 938,445 
Bearing, L. C. Trent ... ................... 937,974 
Bearing, antlfrlction, C. A. Latham • • • • • • . . .  937,251 
Bearing, ball, C. F. Jenkins .............. '. 937,811 
Beater and mixer, P. L. Bean • • • • • • • • • • • • • 938,407 
Bedstead, metal, W. A. Wylie ............ 938,405 
Beet digger and topper, W. C. Mauer ...... 938.263 
Beet topper and puller, W. F. Elkin ...... .. 938,306 
Belt fastening device, J. R. Golden . . • • •• . . .  938,049 
Bicycle handle bar, J. R. Logan . . . • . • . . . • .  938,255 
Bicycle leading attachment, C. A. Mason . . • .  937,835 
Billet heating furnace, C. J. F. Johnson .... 938,424 
Binder. loose sheet book, E. Jay ............ 938,057 
Binocular, Martin & Stiege • • • • . . . . . . . . • . . •  937,834 
Blanks, machine for the formation of, D. 

J. Bogan .............................. 938,115 
Block Signal system, Nix & DaIgarn . . . • . . .  938,331 
Board. See Game board. 
Boiler alarm. F. C. McAdam ........ ' ..... 937,948 
Boiler furnace, steam, F. Wagner .......... 937,898 
Boiler furnace, steam, F. A. Shoemaker .... 938,022 
Boller tube deaner, J. D. Thompson ........ 938,289 
Book, car record, A. J. Camp ............. 937,923 
Book leaves. reinforcement for, F. H. 

Crump .............................. .. 938,370 
Book mark, line guide, and pencil holder, 

combined, M. E. Smoot ................. 938,025 
Bottle capping machine head, L. C. Krum· 

mel ................................... 938,325 
Bottle, non·refillable, H. W. Deutsch. 938,303, 938,413 
Bottling machine, liquid, F. W. Jacob ....... 938,240 
Brake head, adjustable, W. E. Fowler, Jr ... 937,930 
Brick, facing, J. N. McQuern .............. 938,430 
Brick setting frame, R. C. Penfield ......... 937,955 
Brick, vitrified paving, K. Langenbeck ...... 937,822 
Brush, F. W. Riehl ..................... .. 938,2175 
Brush, cloth steaming, Svoboda & Kopecky.. 938,089 
Brush, fountain paint, O. Anderson ........ 938,362 
Bucket, collapSible, D. M. Orcutt . . • • . . . . . .  938,431 
Building construction, E. D. Martin • . . . . . . .  938,393 
Building mold, D. M. Eddy . . . . . • . . . . . . . .  937,781 
Burner attachment, F. J. Farr .............. 937,989 
Button making machine, A. C. Jones ...... 938,150 
Cable hauling apparatus, F. Shaw .......... 938,174 
Cable thimble, O. E. Strehlow ............. 938,086 
Calking tool, right and left, A. Serfoss ..... 938,173 
Camphene, preparation of, ,0. L. A. Dubosc .. 937,928 
Can testing machine, C. B. McDonald . • • • . .  938,165 
Car brake, Rote & Shee .................... 938,340 
Car coupling, S. W. Wright ............... 938,104 
Car coupling operating mechanism, auto-

matic, E. E. Turney, reissue ••••••••••• 
Car door, F. X. Malocsay ................. . 
Car door hanger, freight, A. O. Banks ... . 
Car fender, Bruce & Coutts . • • • • • • • . . . . . .  
Car mover, W. Mcr..eish ••...•••...•....... 
Car, passenger railway, J". H. E. Branson ... . 
Car pipe line coupling, P. A. Senecal. ...... . 
Car rack, P. N. Landine ..........•••..... 
Car sand box, D. B. Keeports . . . . . . . . • . . • • •  
Cars, traveling ladder for sleeping, S. M. 

Niblack ............................. .. 
Carbureter, M. F. Mieville ................ -, 
Carousel, A. J. Smith ................... . 
Carousel power mechanism, H. B. Auchy ... . 
Carpet end binder, aisle, E. Posson . . . . . . . . • 
Carpet molding, Rodgers & Schwartz ..... . 
Cart and wagon bodies, wear strip for, J. 

13,030 
938,427 
937,751 
938,209 
938,328 
938,037 
937,874 
938,153 
937,813 

938,016 
938,On 
938,283 
937,760 
938,170 
938,077 

T. Hamilton .......................... 938,230 
Cart, dump, L. H. & A. young .............. 938,198 
Castings by air pressure, means for mak-

ing, O. J. Sayers ...................... 937,964 
Catch, holdfast spring, T. Morris .......... 938,267' 
Catch, safety, A. J. Thurstans ............ 938,090 
Cattle gnard, C. L. Wilcox ................ 938,032 
Chain wrench, C. E. Bonner ................ 937,917 
Chair attachment, F. Schulz ................ 938,172 
Charm and trimming, E. S. Goddard ....... 937,932 
Cheese cutting apparatus, L. J. Kunlck ..... 938,063 
Chuck, S. T. Lewis ....................... 938,390 
Cigar lighter, electric, S. A. Campbell .. ; ... 938,368 
Circuit breaker, automatic, J. N. Kelman .... 938,324 
Circuit closing and breaking device for elec-

trically operated annunciators, etc., A. 
May .................................. 938,39� 

Clamp, F. J. Christman . . . . . . . . . . . . . . . . . • .  937,766 
Clasp, L. S. Murdock ...................... 937,841 
Cleaning device, G. B. Hakins .............. 938,421 
Clothes line fastener, A. Bertram .......... 1938, 110 
Clothes line reel and stretcher, M. Kerri-

gan ............. : ..................... 938,388 
Clothes pin, reinforced, G. Langgons ........ 937,823 
Clothes wringer, Walther & Scherer ........ 938,358 
Clutch and governor, combined, F. E. Parker. 937,851 
Olutch, frictional, W. H. Haggard ........ 938,317 
Coaster and bottle opener, E. A. Parker ..... 937,850 
Cock, stop and waste, W. H. Smith ........ 938,442 
Colter, plow, W. J. Wieder ................ 938,097 
Column clamp, A. H. Schwerd, Jr .......... 938.344 
Comb, E. Caldwell ........................ 938,040 
Com
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Composing machine, record strip, Bancroft & 
Indahl ................................ 938,298 

Composition of matter, Rowe & Howard .... 937,869 
Computing device, J. S. Dinkelspiel. ...... . 938,222 
Concrete building making machine, A. S. 

Merriett ............................... 938,010 
Concrete for the construction of fireproof 

buildings, fiber, G. Rosenleaf ........... 937,868 
Concrete post, reinforced, P. J. Haas ....... 937,794 
Condiment holder, A. Hltt . . . . . . . . . . . . . . • •  937,995 
Confectioners' melting table, G. F. Dickson . •  938,414 
Container closure, H. N. Norton .......... 937,847 
Converter starting device, vapor, P. H. 

Thomas ................................ 937,971 
Cooking cabinet and heat conservator, B. F. 

Carpenter ............................. 938,121 
Cooler. See Milk cooler. 

This is the first treatise on gas, oil, and 
!,;asoline engines we have seen which goes as 
thoroughly into the subject both theoretically 
and practically as do the best text-books on 
the steam engine. The author traces tbe 
energy that drives our engines all the way 
from solar heat and molecular action to the 
uses to which the modern internal combustion 
engine is applied, covering sufficiently the laws 
of thermodynamics, the chemistry of combus· 
tion and explosion, the best design in gas en· 
gines and producers. and oil and gasoline en· 
gines. The final chapter on gasoline engine 
efficiency and rating is the best we have seen 
on this much debated question, and is in so far 
practical and helpful to the amateur and the 
sportsman as to discuss the modification of 
accepted ratings which should be made in hill· 
climbing and other automobile competitions. 

INDEX OF INVENTIONS Copper from raw unroasted ores and other' 
. products, extraction of, G. Schneider ... 937,965 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

October 26, 1909. 

AND EACH B E A R ING THAT DATE 
[See note at end of llst about copies of these patents.] 

Copyin� machine cutting device, Zeiss & 
Rudet .................................. 938,199 

Corn husking machine, M. G. Harvey ...... 938,233 
Corn tester, seed, C. E. Twamley, reissue.. 13,031 
Corner staying machine, W. F. Morse • • • • • • •  937,840 
Corset, K. V. Tojettl ...................... 938,353 
Cotton gin, E. L. Peterson . . . . . . . . . . . • . . . .  937,856 
Cotton gin, W. D. Doremus • . • . . . . . . . . . . . . .  938,224 
Couch, A. H. Keller ...................... 938,244 
Crate, collapsible, Smith & Cosgrove . . . . . . • .  937,880 
Crate, collapSible, Cosgrove & Smith ........ 938,041 
Crate, folding, S. W. Banks, Jr ............. 937,9�3 
Cream separator, K. O. A, Carlsson ........ 937,986 
Creel and kit, combined, Wakefield & Harter 938,293 
Crib or bed, folding, E. Gundelach ......... 938.315 
Cultivator, F. E. & J. S. Bradley ........... 937,760 
Cultivator adjustable tool joint, W. H. 

Dunsha ............. .. ................. 937,778 
Cultivator, automatic adjustable, W. L. 

HENRY HUDSON. A Brie! Statement of ±�i�ug�ri�
eftf�:,r,g:f.l':g;l �a:t';.�;i� '�';If;':' A'. 938,214 

CUlv�e�ei�i: Si�ki��t��i '&' ii�il��d·::". : :: ���:��� His Aims and Achlevements. By l!linhorn ................ . .. . . ..... . ..... 938,132 Curtain bracket, J. D. Sullivan ............ 938,088 
Thomas A. Janvier. To which is! Acid, derivat.ive of aminoarylarsinic, Ehrlich Curtain fastener, Johnson & Cotton .......... 937,998 
added a newly discovered partial I Adve&;,tBe'· S'.
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2� Cusnldor, McDermott & Mory .............. 937,843 

� g a Cycle support. A. Linde, et al.............. 938,065 
record now first published of the Agglomerating machine, O. Crochet. . . ...... 938,217 Davit for hoisting and lowering boats, A. 
trial �f the mutineers by �hom he Agr\���J�1 ������ .":.�: .�dj.�.

t
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i
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and others were abandoned to their Air and steam coupling, automatic, J. V. Detergent, . J. Pearson .... . . .............. 938,332 
death. New York and London: I Air :�����o£. ·E."M;'��i ·:::::::::::::::::::: ���:�� B:::=°F:r
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.. �b�p��:·A: 938,203 
Harper & Bros. 148 pp.; 12 ill.; Air brake systems, angle co<:k support and K, 4IIIlrews !l37.749 
16mo. Price, 75 cents. , Air ���p����o;Van� i��!��.;"r:��
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The H)ldson-Fulton Celebration has aroused G. Leyner ............................. 938,004 Dish washer, S. A. Latta .................. 938.002 
keen interest in the life of one of the most 1i� ���: ��s�. �e�y �':���::::::::::::::: �n�� Bi��I;;

as���� �':,
c
l
in

:tor!ge
M. 

f!;,��
r
�: .. fu: 937,937 

romantic characters among th" f'xplorP!'R ano Air supply devire, fresh. Ie. S. Lippitt ..... 937,827 Baker ................................ . 
navigators of the Aixteenth and spvpntpenth Air s�����bfo�

a�i'��'laf�:�l1�T�ti�. s��t��!�: 938,014 g��� �rgsu';��
d
K� w,

tt
G��.�: .':: .. I�������::: centuries. The book before us is dividf'o into Alloy. metalli<·. fl. Hartmann .............. 938,422 Door construction. sliding', B. K. Hussey .... . 

two parts. the first consistIng of a brief sketch :�l;:::::��: ����!:;t1��" s�a C;n Jl.f��u����f��: 938,269 g;;�� ����:�in�' !e�ioa��:" H: . ii;,;,;,t;��:: : of the life of Henry Hudson, and the second tnre of, H. C. Perrer ............ 938,270, 938,432 Door operating mechanism, G. Mazzolin!. .. 

938.:1G� 
937.�]G 
938.048 
937.8]0 
938,264 
937.870 
938,068 
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Door release, electrically operated, W. H. 
Snyder ................... ..... ........ 938,175 

Door stop, W. Boettcher ................. 938,114 
Draft equalizer, J. Van Metre .............. 937,975 
Draft equalizer, L. E. Ward .............. 937,900 

��:n :::i�:;!�e!tc�' c!�:l'::
t
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Draw bar and draft attachment, W. Ember-
ger ...................... ............. 938,133 

Dredging bucket, J. B. Ri�kards ............ 938,338 
Drilling attachment for various classes of 

machines, F. E. Bocorsefski ............ 938,113 
Dynamos and motors, means for holding in 

place lamdnations of alternating current, 
C. E. Wiley ........................... 938,033 

Egg beater, M. D. Christin................. 938,369 
Egg case fastening, J. G. Dutschke ........ 938,131 
Electric alarm, R. C. Bronson .............. 937,919 
Electric attachment plug, S. W. Ito ......... 938.238 
Electric furnace, A. C. Higgins, reissue..... 13,027 
Electric heater, H. W. Denhard ............. 938,127 
Electric protection system, cr. Jacobson ..... 937,941 
Electl1c wiring protecting box, H. W. Eden. 938,373 
Electrical devices, strain relief for, G. W. 

GOQ(jridge ............... . ........ . . .. 938,313 
Electrodes, making active material for stor-

age battery, J. W. Aylsworth .......... 938,451 
Electrolytic apparatus, A. Brichaux ........ 937,918 
Elevator, D. C. Suplee .................... 938,027 
Elevator, J. S. Muckle ..................... 938,268 
Embroidery punching tool, M. N. Jarvis ..... 938,384 
Engine electric Igniter, gas, J. A. Charter ... 918,123 
Engine reversing mechanism, traction, J. D. 

Musser .................................. 938,164 
Engine starting crank, internal combustion, 

J. A. Lawson ......................... 938,254 
Evener, W. A. Paul ...................... 937,853 
Excavating machine, M. G. Bunnell ......... 937,764 
Exerciser, F. P. Fay .................... 938,045 
Exercising apparatus, W. P. Stull 938,348 
Exer
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Exercising rr.achine, L. S. Hackney ......... 937,795 
Exhibition apparatus, R. C. Adams .......... 937,981 
Explosion engine, F. H. Treat.............. 938,401 
Eyeglass chain reel, O. B. Wedell ........ 938,359 
Fabrics and other materials, apparatus for 

impregnating, E. W. Strohn .......... 937,889 
Fastening, H. E. Percival ................. 938,073 
Feed box and driver's back rest, combina-

tion, J. J. Moriarty .................... 938,069 
Feed water heater, H. Etheridge .......... 938,134 
Feeder, poultry, J. R. Ryan ............... 938,342 
Feeding and watering device, A. C. Mar· 

som ................................... 937,947 
Fence machine, wire, J. W., P. W., and W. 

H. Sommer ............................ 937,968 
Fence post mold, P. J. Haas .............. 937,793 
Fence post or stsy, P. Arendt ............. 938,29& 
Fender. See Vehicle fender. 
Filtering and washing the filtered material, 

apparatus for, Grothe & Carter........ 938,378 
Filtering apparatus, C. W. Schultze . . . • . . . . .  938,279 
Fire box, W. D. Boyce .................... 938,036 
Flag or signal, G. W. Dallimore........... 938,221 
Float ball and fioat valve connection, A. E. 

Noonan ................................ 938,071 
Flue, sectional smoke, S. B. Goucher . . • • . . . •  938,140 
Flush tank, B. Walker, Jr. . .............. 938,294 
Flushing apparatus, E. Opperman .......... 938,018 
Flushing apparatus, C. A. Wulf ........... 938,195 
Forge and furnace, W. N. Best. ............ 938,111 
Form gage, E. R. Sextone ................. 938,280 
Freezing plate, R. H. Kirk ................. 938,061 
Frost overcoming means, Hardinge & Pagel .. 937,952 
Fruit gatherer, O. G'. Hannah .............. 937,797 
Fruit package, J. A. Hilliker .............. 937,805 
Fruit picker, C. Virgin .................... 938,3"5 
Furnace charging apparatus, blast. F. H. 

Crockard .............................. 938,411 
Furnace grate operating mechanism, H. 

Bevan ................................. 938,112 
Game board, R. A. Hallock ................ 937,79tl 
Game board. C. Tanron .................... 938,180 
Garbage receptacle, M. Cullen ............. 937,772 
Garment rack, B. Harskowitch .. . ......... 938,231 
Gas air heater, F. S. Lamson.............. 937,821 
Gas burner, T. S. Philpott ................ 938,019 
Gas burner, F. T. Todd ................... 938,182 
Gas burner, A. Holtman .................. 938,423 
Gas fixture safety connection, D. Tangney .. 937,891 
Gate, W. B. Homer ....................... 937,997 
Gear cutting machine, T. C. Dill ........... 938,304 
Gears, adjustable device for yieldingly hold-

Ing beveled, E. J. Loring ............... 937,831' 
Gearing, power transmtssion and reversing, 

Crane & King .... . .................... 937,771 
Gearing, reversing, W. A. Slusher .......... 937,878 
Glass beveling machine or apparatus, W. O. 

Bailey ..... .. .. .. .. . .. . .. .. . . .. .. . .... 937,912 
Glass drawing apparatus, automatic air valve 

mechanism tor, H. Douchamp . . . . . . . • . • .  938,305 
Glass, making wire, C. J. Jungers ......... 938,385 
Governor, bench, A. S. B. Little ........... 937,828 
Governor, engine, S. S. Hall .............. 937.993 
Grain hulls, apparatus for removing, G. E. 

Henry ................................. 938,323 
Grate shaker, W. J. Simpson ... : ......... 937,967 
Grave filling apparatus, D. A. Sparks ...... 937,882 
Grinder for cutter bars, G. B. Hudson ....... 937,939 
Grinding device, interior, J. R. Keller ....... 938,387 
Grinding machine, saw tooth, W. H. Lucas .. 938,159 
Grinding mill, F. Nolte .................... 937,950 
Grooving machine cutter head, H. B. Ross.. 937,962 
Guns and rUles, magazine lock for take 

down repeating shot, F. Hardy .......... 937,934 
Hair growing device, Daggett & Slinghart .. 938,125 
Hammer, P. H. Bartsch ................... 937,915 
Hammer nail holding attachment, P. Carls-

son ..... ........ ... ;................... 937,987 
Hammer or the like, drop, E. Holmgren ..... 937,938 
Harrow, E. D. Orton ....................... 937,848 
Harrow and weeder, combined, J. O. Rich-

m.nd ..... .............. .. ... .. ... .. ... 938,398 
Harve.ter, beet, F. C. Harding . . . . . . . • . . . .  937,994 
Harvester, corn, B. E. Reed . . . . . . . . • • . . . . .  938,335 
Hasp fastener, C. LovelJ> ................... 938,257 
Hat frame machine, Hoppe & Becker ........ 938,380 
Hat guard, O. H. Shaw ................... 938,281 
Hat pin, 1. M. Savit ............ ' .......... 938,277 
Hat sweat band, N. R. Marshman ........ 938,008 
Hay carrier, J. Ney ...................... 937,846 
Hay press, automatic, A. C. Laughlin ... . . . 938,252 Hay rake and stacker, combined, C. A. Rob-

ben ................................... 938,076 
Hay tedder, A. Dobey ..................... 938,129 
Heater; W. G. Glenn ..................... 937,788 
Heating apparatus, E. B. Smith .......... 937,879 Hinge, gate, A. Higgins .................. 937,804 
Hitching device, detachable, W. Hazzard .... 937,800 
��;iz�':'t;i �,;WE�\j: '.A:: 'B�yi' ::::: ::::::::: ���:��� 
Horn support, B. Mazanek . . . . . • . . . ... . . . . . .  938,009 
Horseshoe calk, J. C. Schneider ............. 938,343 
Hose and pipe coupling, E Marek .......... 937,833 
Hose coupling, F. Vlach .............. : ..... 938,095 
Hose coupling, J. H. Towne ................. 938,183 
Hose coupling and turn plug, T. A. Arihur.. 938,297 
Hub fastener, T. J. Cupstid ................ 938,220 
Hydrant, stand pipe, and the like, H. S. 

Lange ..................... .... .. .. . .... 938,064 
Hydraulic machine for making casing, J. R. 

French ................................ . 
Hydrocarbon mixer, W. C. PauL ........... . 
Ice making appliance, C. C. Madson . . . . . . • .  
Impression apparatus, L. Huffman ......... . 
Incubator. C. E. Adair ............. , ..... -.. 
Incubator, E. A. Maisch,. ...... , .. " ...... . 
Incubator. automatic heat regulating, W. 

937,990 
937,854 
938,259 
938,381 
938,200 
938,260 

W. Wetherla . ......................... 938,190 
Incubator, metallic, F. C. Perkins ........... 938,271 
Indicator. See Test indicator. 
Insulator bracket, E. V. Brown............. 937,984 
Insulator for electric lines, strain, E. E. 

Rose .................................. '937,867 
Insulator, strain, Varney & Rose ............ 937,896 
Insulator, strain, T. Varney ... ..... 937,897, 938,092 
Insulator, strain. C. L. Boldman ......... ... 938,409 
Internal combustion engine. J. V. Rice, Jr .. 937,862 
Ions, process and apparatus for the produc-

tion of, L. I. Blake ...... . ............ 937,759 
Iron. J. Marchek .......... . .... . ........... 938,261 
I rDning board shirt holding mechanism, R. 

W. Fowler . . . . . . . . . . . . . . . . . • . . • • . . . • . .  
Irrigating df'vice, N. E. Austin . . . . . . • . . . . . .  

�:�. °f:�l�r pi;ot�dt SG.1i¥: 'p���li�: : ::::::: : : 
Jewelry safety (latch, J. V. ChristL ... _ .. . 
Klnetoscope, E. L. Aiken ................. .. 
Knife blade, A. A. Vignos ................. . 
Kv.a�s, production of, A. EiSBnberg • • • • • • . . .  

937,785 
938,204 
938,284 
938,334 
937,988 
937,746 9�R.1R6 
938,374 
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L for w"ste and overfiow, J. B. Wise .... . .. 938,102' 
Lamp bracket, N. W. Shipp .. ., ............ 937,875 
Lamp shade, art, F. S. Verbeck ............ 938,098 
Lamp socket and automatic switch, com-

bined, J. W. Phelps ..................... 987,858 
Lamp socket, fastening, electric, H. Chris-

tensen ........ .. ;...................... 938,212 
Lamp socket, incandescent, H. A. B!etz.... 938,038 
Lamp socket retainer, electric, N. Christen-

sen ............................. ...... 938,218 
Lantern, J. O. Alwood ..................... 937,748 
Lap-forming mechanism, C. E. T. Scribner .. 938,437 
Last T. Amnelius .......................... ·937,982 
Lathe head stock, White & Medford . . . . . • . .  938,030 
Lathe tool A. Stpvenson ................... 937,886 
Lathe, tur�et, C.' L. Libby . . . . . • • • • • . . . • . • . •  938,156 
Lathes. planers, etc., tool for, W. E. Delano 937,775 
Lavatories, etc., leg attachment for, W. H. 

Lose .................................. 938,157 
Leather .plitting machine, J. Busfield ..... .. 937,765 
Lens grinding implement, F. Buchhop . • • • • • •  937,763 
Light extinguisher, automatic, H. E ... Mat-

thai .................................. 937,836 
Lightning rod, J. F. Goetz ................. 938,137 
Liquid concentrating apparatus, O. Venter . . • 937,976 
Loading machine, grain, B. F. Kepner • • • • • •  937, 814 
Lock, J. F. Beatty .. . ......... .... ... . . .... 937,756 
Lock, H. G. VOight. ................ ........ 938,444 
Locomotive boiler, S. A. Reeve . . . . . . . . . . • • .  938,171 
Logging swivel joint, J. V. Robinson....... 937,960 
I-"lom shuttle or filling carrier, O. A. Sawyer 937,963 
Loom warp stop motion, E. S. Stimpson . • • • •  937,888 
Loom, weft-replenishing, H. Wyman'

937,979, 937,980 Loom yarn stripper, weft-replenishing, F. 
W. Moore ............................. 937,838 

Looms, weft-controlling mechanism for weav-
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ing, J. Rostron ......................... 938,276 
Lubricator, C. A. Dotson ................... 938,415 SENSITIVE' LABORATORY BALANCE Lumber loading mechanism, F. Pearson ..... 937,954 
Mail chute, L. Ehrlich ..................... 938,416 By N. Monroe Hopkins. This "built-uJ,l" laboratory 
Manicuring device, H. W. Durke� . . . . . . . . . • • 938,227 ����� ... �l� ;Oe8����t�m��e J1��ga�:�c:���� w�t�lU: Manure drill, A. Spies .................... · ·  938,177 by any amateur ski lled in the use of tools, aud l t wiU 
::��b ���at�nt. Ifiu��� :·.::::·.::::::::::: 2£�:�tJ work as well as a $125 balance. The article Is accom-, panied by detailed working drawings showing various Mercury circulating device, .T. Whiting . . . • • •  938,191 stages of the work. This article is contained In BeIEN­Message recording apparatus, F. A. Skelton. 938,441 TU!'IC AMERICAN SUPPLEMENT. No. 1184. Price 10 Messenger hanger, C. E. Cook ............... 938,216 cents. For sale by MUNN & Co .. Inc.,361 Broadway, New 
Metal cuttinl{ shears, J. O. Charpentier .... 938,122 York Clty. or any booB:Seller or newsdealer 
Metal hoop, J. W. Brainard ................ 938' 2051 __________________ ____ _ 
Metal working machine, automatic, F. E. 

Brightman ........... ................. 937,762 
V d COO fe Metals, uniting, W. Griffith . . . . . . . . . . . . . • . .  938,377 ee er n rs Milk cooler, W. T. Murray ................. 938,395 

Milking f;pparatus, E. E. Good ............. 937,789 
Milling process, M. C. Peters ... ............ 938,333 
Miter box, N. P. Lithander ................. 937,946 
Miter box, W. E. Shutts ................... 938,282 
Mixing machine, F. Aeschbach . . ............ 938,201 
Molding machine., W. J. Sterling . . . . . • . . • •  ". 937,885 
Molding machine, H. H. Harris . . . . . . . . • • . . . 938,321 
Motor control system, electric, .T. N. Ma-

honey ................................. 938,160 
MOWer, lawn, N. Walker ................. .. 937,977 
Mowing machine, G. W. Willis ............. 938,100 
Muffler, H. B. Winters ..................... 938,101 
Music leaf turner, Stragiotti & Vercellini. .. 938,085 
Music .tand attachment, C. J. Willis ....... 938,450 
Musical instrument attachment, H. Gunther. 938,142 
Necktie fastener and collar button, T. Pap-

worth ................................. 937,849 
Needle serving box, J. Hermann ............ 938,235 
Ni Pllers, M. Friday............ ............ 938,376 
Nut lock, T. Hand .................... ..... 938,320 
Occulting light, White & Cornick ........... 938,03] 
Oil burner. E. K. Hill ...................... 938,236 
Oil burner, G. W. Moore ................... 938,428 
Open hearth furnace, Knox & Murray ....... 938,245 
Oranges, machine for washing', A. 'I'aplin ... 937,970 
Ores, apparatus for pulverizing, desulfuriz-

ing, or oxidizing metallic and other, 
Royer Luckenbach ................ ...... 938,005 

Ores, chloridizing, C. A. Diehl.............. 938,044 
Ores, treating poor sulfid, A. Holdsworth... 938,05.') 
Oxygen and nitrogen compounds, process of 

and apparatus for the production of, 
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. 938,006 In SCIENT IFIC AMERICAN SUPPLEMENT, lOlli, b 938,406 A. Frederick Collins describes fnlly ani! clearly with 

Pencil holder, F. G. Knapp ................. 937,815 \ tbe belp of 1I00Q drawings no .... an independent multiple 
Pendant switch, J. G. Peterson ............. 937,857 interrupter may be constructed for a large induction 
Pendulum bob, rotary, O. Grivolas .......... 937,792 coil. 
Penholder, J. Altman ....................... 937,747 This article should be read in connection witb Penholder, C. F. Seeman . . . . . • . . . . . . . . . . . . .  937,873 Mr. Collins' artIcle in SCIENTIFIC AMERJCAN SUPPLE-Penholder, W. T. Nelson ......... .......... 9

93
3

7
8

,
'90330

5 MwE.!<'rTe' lel!isOTli'el·e'uHrao wphtDnCtfiotn.ll trnct a tOO-Mile 
Phonograph, P. Weber.............. ........ a .  U 
Photogruphic film developing machine, E. A. Ea h S i t t 10 t 20 t f th Taylor ................................ 938,287 two. brde�lJI,!o':';�urc,:':':sdeaY:�o�;fro.:;en s or e 
Pi::at���!��ro�p��;a:�io�o:ti����C��g

Bi�r 938,452 MUNN � CO., Inc., 361 Broadway, New York 
Picker. See Fruit picker. 
Picture exhibiting apparatus, moving, Dyer T G d B k f Sf I W k & Holden ..... ........................ 937,779 WO 00 00 S or ee � or ers Pie plate lifter or holder, L. C. Lyzotte.... 938,258 
Piling, sheet, W. A. Kriedler ...... 937, 817, 937,818 
Pillow .ham holder, M. A. Nally ............ 938,015 
Pipe coupling, M. F. J{elly ................. 93R,425 
Pipe main service connection, W. N. Phillips 937,958 
Pipe section mold, curved, W. S. Sigler ..... 938,024 
Pipe threads and like work, machine for 

chasing, W. T. Johnston ................ 938,058 
Pipe wrench. J. E. Richards ...... .......... 937,959 
Pipes, transporting bar for, W. S. Sigler ... 938,023 
Pipes, machine for making continuous, R. F. 

Dockery .......... ..................... 938,223 
Planetarium, F. J. & W. F. Trippensee ..... 937,892 
Planter marking attachment, corn, L. P. 

Lewis .. ............................... 938,389 
Plastic material into charges, machine for 

dividing, G. E. Gowdy ........ .......... 938,051 
Plal3tic material, machine for dividing, G. 

E. Gowdy ............................. 938,050 
Plastic materials, nested dies for forming 

bodies from, P. J. Fish, Sr ............ . 938,047 
Plate holder, L. M. Siegel. . ................. 938,082 
Pluager mechanism for jig tanks, G. H. El-

more .................................. 938,307 
Potato hook rake attachment, C. Kropp ..... 938,001 
Powder box cover, G. Messinger ......... ... 938,161 
Power controlling apparatus, W. R. Mc-

Keen, Jr. .. . . ......................... 937,844 
Pressure regullltor, H. F. Smith ... ... ...... 938,346 
Printing and delivering apparatus, coupon, 

J. W. Jones ............................ 938,243 
Printing machine, J. L. Firm................ 938,046 
Printing mechanism, E. W. Dean ... : . . . • • . .  938,043 
Printing press folding- apparatus, H. F. 

Bechman .............................. 938,364 
Propeller, M. D. Thompson ......... 938,290, 938,291 

Hardening, Temper­
ing, Annealing and 
Forging of Steel 

By JOSEPH V. WOODWORTH 
Size 6\1( x9\1( inche.. 288 "age.. 201 illustra-

tion.. Price $2.50 "o.t"aid 

THIS is a practical work, treating clearly and 
concisely modern processes for the heating 
annealing, forging, weldin�, hardening and 
tempering of steel, making it a book of great 

value to toolmakers and metal-workin!l' mechanics 
in general. Special directions are given for the 
successful hardening and tempering of steel tools of 
all descriptions, including milI ing cutters, taps, 
thread dies, reamers, bollow mills, punches and 
dies and various metal-workin!l' tools, shear blades, 
saws, fine cutlery and other implements of steel, 
both large and small. The uses to which the lead­
in!!, brands of steel may be adapted are discussed, 
and tbeir 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. 

Protectors, slugs, or fasteners, machine far 
inserting, M. F. Brogan ................. 938,118 The Pump, C. R. Green ......................... 937,790 

Pump, automatic steam, W. S. Ferguson .... 938,418 American 
Worker 

Steel 
Pumping engine, steam, M. W. Hibbard .... 938,146 
Punch cutting and like machines; blank 

holder for, F. H. Pierpont ............... 938,435 
Punch �utting and like machines, cutter I 

head mechanism for, F. H. Pierpont .... 938,433 
Punch cutting and D."atrix making machine, 

F. H. Pierpont ......................... 938,074 
Punch cutting machines, cutter for, F . •  H. 

Pierpont ............................... 938,434 
Punching machine, J. L. Bernard ........... 938,453 
Pyrometer or heat measuring device, me-

ehllnical, J. L. Zander .................. 938,034 
Rail anti creeper, A. O. Buckius, Jr......... 938,210 
Rail clamp, J. C. Crowson.................. 938,218 
Rail joint, A. H. Neypher .................. 938,167 
Rail joint, H. Protheroe, et al............. 938,272 
Rail joint and fastener, H. H. Markland .... 938,262 
Rail joint and tie bar and nut lock, C. C. & 

M. K. Gross ............. .............. 938,314 
Railway composite cross tie, O. Gerlach ..... 938,186 
Railway danger signal mechanism, R. E. 

Murphy ............................... 938.429 
Railway, pleasure, H. Whiting .............. 938,404 
Railway rail sup'{iort, A. Neusus.� .. . ... ..... 938,166 
Railway switch, automatic, W. L. Kubach .. 937,819 
Railway tie, P. S. Torrance .... ............ 937,972 
Railway tie, G. Lemieux .................. 938,003 
Railway track construction, A. J. Coover ... 937,770 
Razor, safety, J. R. Gilda ................. 937,992 
Razor, safety, W. L. & E. J. Nahm . • . . . . • .  938,396 
Razor strol)ping device, M. Gallas . . . . . . . • • •  937,786 
Reels, mllkQjg grading, F. Prinz . . . . . . . . . • . . 937,861 
Refrigerating apparatns1 R. H. Tbomas.; ... 938,181 
Regenerative reversing Iurnace, L. L. Knox, 938,246, 938.426 

By E. R. MARKHAM 
Size S%:lt8 inche.. 367 "age.. 163 illa.tra-

tiona. Price $2.50 "o.t"aid 

TIS is a standard work on selecting, annealing, 
hardening and tempering all graaes of steel, 
by an acknowledged authority. Tbe author 
has had twenty-five years' practical experi­

ence in steel-working, durillg 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 wben you see it; reasons for different steels; 
how to treat steel in the making of small tools. taps, 
reamers drills, millinl( cutters; hardening and tem­
pering dies; pack-hardening; case-hardening; an­
nealing· heating apparatus: mixtures and baths. 
the best'kind, and why; and in fact everything that 
a steel-worker would want to know is contained in 
this book. 
OUR SPECIAL OFFER: rg2sricfs°f��e; 
each, but when the two volumes are ordered from 
us at one time, we send them prepaid to any address 
in tbe world on receipt of $4.00. 

MUNN &: COMPANY, Inc. Publi.hers 
361 Broadway, New York 

mill l0,000.�ON SUCTION DREDGER FOR 
USE ON THE lIIERSEY. 

(Continued from page 332.) 

Each valve is of tapered cylindrical form 
extending the full depth of the hopper, 
with open-bottomed valve at the lower 
edge, and has a lift of four feet. These 
valves are worked by hydraulic cylin­
ders controlled from fore-and-aft gang­
ways and supported by a continuous 
fore-and-aft girder running the full 
length of, and above, the hoppers . • Guide 
rings efficiently stayed to the hopper 
sides are fitted at the upper and lower 
parts of the valves for steadying the 
same. 

A surface valve with lever for opening 
or closing it from the gangways is fitted 
on top ot each hopper valve, to drain 
off the surface water. During dredging 
operations, the mixture of sand and 
water is delivered into the landers, and 
thence falls into the hoppers through the 
valves already described. The sand set­
tles in the hoppers, while the surface 
water escapes aft along the waterway 
formed by the hopper coamings to the 
weir plates, which can be adjusted to 
suit the trim of the ship, and then flows 
overboard through large rectangular 
shoots, two of which are disposed on each 
side. When discharging spoil, the hop­
per valves are raised, and the sand rap­
idly falls through the openings in the 
bottom of the vessel. 

There is an indicator fitted in the 
chart room which shows the draft of the 
ship, together with a complete system of 
repeating telegraphs and speaking tubes 
for transmitting orders to the pumping 
and propelling engine rooms, and to the 
different winchmen in their respective 
winch houses. Moreover, there are pow­
erful electric alarm bells fitted to the 
pipemen's positions. Pushes are pro­
vided for each pipeman, and one on the 
navigating bridge, so as to give alarm in 
case of necessity. 

The hydraulic installation carried out 
by the builders of the ship comprises a 
set of three-cylinder inverted high-pres­
sure direct-acting engines having three 
cranks and' three single-acting ra!ll 
pumps, driven direct from the piston-rod 
crossheads. The hydraulic pressure is 
800 pounds per square inch, and is used 
for working the four main sluice valves 
on the suction pipes at the sides of the 
vessel, as well as those on the. delivery 
pipes at the !lnds of the landers, and for 
opening and closing the twelve hopper­
discharge valves. 

The propelling machinery is right aft, 
and consists of two sets of inv.erted, ver­
tical, triple-expansion engines of the 
same type as the puniping engines, each 
having cylinders of 22"h incnes, 37 
inches, aRd 61 inches diameter, respect­
ively, by a stroke of 45 inches. Steam is 
raised in four large single-ended marine 
boilers measuring 15,"h, feet by 12"h feet, 
placed between the propelling and pump­
ing engine rooms and constructed. for a 
working pressure of 180 pounds per 
square inch. Watertight doors controlled 
from the upper deck are fitted in the 
machinery space bulkheads to provide 
access from one room to another. 

The side compartments adjacent to 
the hoppers, as well as the two forward 
holes, are buoyancy spaces rendered 
necessary for the vessel to support her 
weight' of hull, plant, and load on the 
specified draft of water. 

The engineers and officers are housed 
in the poop and the crew in the forecas­
tle, the master's cabin being placed in a 
large teak house on the navigating 
bridge, with the' chart and wheel house 
above. 

The vessel is fitted tbroughout with a 
complete installation of electric light on 
the incandescent system. The engines 
and dynamo are placed in the propelling­
engine room. The engine is of the In­
closed type, compound direct double-act­
ing, and coupled direct to the dynamo, 
which is of the direct-current compound­
wound pattern. The powerful windlasses, 
each driven by separate vertical engines 

(Ooncludetl on page 840.) 
Pleaae mentien the SCIENTIFIC AMERICAN when writing to adfJertuer. 
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Home-Made 
Experimental Apparatus 

In addition to the following articles, the 
Scientific American Supplement has published 

I
' 

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 Scientific I 
America.n Supplement cost 10 cents each. � If there is any scientific, mechanicaJ, or en� I gineering subject on which special information 
is desired, some papers will be found in this catalogue, ill which it i. fnlly dis ens sed by 
competent authority. 

A few of the many valuable article. on tbe 
making of experimental apparatus at home are 
given in the following list: 

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

AN EL;ECTRIC CHIME AND HOW IT MAY 
m;: CONSTRUCTED AT HOME, is described in 
Sicientific American SUllplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri­
can SUJ)plement 1568, 

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 Va·H .. P. ALTERNATING CURRENT DY­
NAMO: Scientific American Supplement 1558, 

THE CONSTRUCTION OF A SIMPLE PHO· 
TOG·RAPHIC 'AND MICRO·PHOTOGRAPHIC 
APPARATUS is simply explained in Scientific 
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 GLID· 
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. Soientific 
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 Scientific American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one­
pint Leyden Jars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in Scienti:fic American Supple .. 
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100· 
MILE WmELESS TELEGRAPll STATION is 
f�eaJ�ren1fK�a1\'i.�ri.;�h 

sJ:�le��E t °f62��agrams, 

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

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE. 
illustrated with diagrams, Scienti:ft.c American 
Supplement 1624, 

HOW TO MAKE A MAGIC LANTERN, Scien· 
tific American Supplement 1548, 

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

THE DEMAGNETIZATION OF A WATOH is 
thoroughly described in Scientific American Sup. 
plement 1581. 

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

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

Gcod articles cn SMALL WATER MOTORS 
nre contained in Scienti:6.c American Supplement 
1494, 1049, and 1408. 

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

THE BUILDING OF A STORAGE BATTERY 
1s described in Scientific American Supplement 
1433, 

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

A WHEATSTONE BRIDGE, Scientific Ameri· 
can Supplement 1595, 

Good articles on INDUCTION COILS are con· 
tained in Scientific American Supplements 1514, 
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 988, 

A MODEL STEAM ENGINE is thoroughly de­
scribed in Scientific Americ�n Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is ex­
plained in Scientific American Supplements 1581, 
1563, and 1566. 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554, 

A WATER BATH, Scientific American Supple. 
ment 1484, 

A CHEAP LATHE uPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientific 
American Supplement 1582. 

Each nnmber of the Scientifio Ameri1llJl Sup­
plement costs 10 cents by mall. 

Order from your newsdealer or trom 
MUNN & CO •• Inc., 361 Broadway, New York 
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and connected by compound· positive 

clutches at 
'
both crank and main shafts, 

are fitted on the forecastle head for work­

ing the anchors. 

The steam steering is of the Caldwell 

combined steam and hand type, .with con­

trol shafting to the steering standard on 

the navigating bridge, and is placed in 

the engine-room casing. Hastie's hand­

screw steering is fitted aft immediately 

over the rudder head, for use in case the 

steam gear breaks down. On the star­

board side a motor launch is carried un­

der Welin bow davits, ready for imme­

diate use for taking soundings or making 

observations. 

• • • 

SOME CURIOSITIES OF INVENTION. 
(Ooncluded trom page 332.) 

by cork bulwarks b. We wonder if the 

inventor really believes in the efficacy"of 

the hand-operated screw propeller which 

he has provided. 

The Society for the Prevention of Cru­

elty to Animals wouIa undoubtedly in­

terest itself in restraining the inventor 

who devised the arrangement here shown 

to enable a dog or cat to run a sewing 

machine. We once heard of a man who 

patented a contrivance for driving a cof­

fee mill by means of a bicycle, so that 

by the simple contrivance of riding a 

bicycle it was possible to obtain not only 

a certain amount of exhilarating exercise, 

but also to provide enough ground coffee 

for breakfast. This patentee surely out­

does him. The dog is made to rotate a 

central shaft carrying a large gear wheel 

which meshes with a small bevel gear 

carried on the sewing machine d�iving 

wheel. It seems to us that after the dog 

had sewed one shirt he would be too dizzy 

to do much more ; or perhaps when that 

occurs, the central shaft is to be driven 

in the opposite direction. 

A grain of common sense is to be 

found in the trunk that becomes its own 

luggage trolley, for it must be confessed 

that the ordinary trunk when full is not 

the easiest thing in the world to handle. 

The inventor has provided a single wheel 

and a folding . lever handle which serves 

the purpose of pushing the wheeled 

trunk along. He evidently was not con­

cerned much with the problem of the 

amount of space consumed by the wheels 
and the handle when folded within the 

trunk. 

The handle shown for carrying parcels 

used in carriages has been employed in 

European railways. The device consists 

simply of two straps and a rest board, 

with the whole easily detachable. Straps 

serve the purpose of binding the rest 

board and walking sticks. and umbrellas 

together. 

A boat driven by windmills is cer­

tainly a mechanical curiosity. Just why 

this complicated arrangement of bevel 

gears connecting the propeller shaft with 

the vertical windmill shaft should be 

better than canvas transcends our imagi­

nation. 

There is a touch of the Yankee in the 
fishing device, the last of the inventions 

illustrated. Evidently the inventor was 

accustomed to fishing in streams where 

bites were few and far between, and 

where patience was ill rewarded. He has 

contrived a fishing pole with a swinging 

arm carrying a clapper which is made 

to ring a bell as soon as a fish bites and 

swings the arm down. 
• •• • 

. :BIRDS OF PASSAGE. 
(Oontinued from page 335.) 

of the return of the same individuals. 

Some wonderful European records of the 

return of a species to a given nesting 

site are given by the late Prof. Alfred 

Newton. A common falcon, Falco pere­

grinu8, a cosmopolitan bird commonly 

known as the duck hawk, in this country, 
had its eyrie at one point in Finland for 

110 years ; that is
' 

to say, there was at 

this same point an occupied nest of this 

species from 1736 to 1855. At Oxbridge, 

in one or the other of· two earthen bottles 

placed for their use, a pair of blue tit­

mice had their nest every year, with two 

(Ooncluded on page 842.) 

Scientific American. NOVEMBER (, 1909. 

Hegulator. R. S. Dimond . . . . . . . . . . . . . . . . . . .  938.372 
Rerolllng metal shapes from old railway 

I rails, J � E. Tork . . . . . . . . . . . . . . . . . . . . . . .  938,197 
Retort charger, A. S. B. Little . . . . . . . . . .  : . .  937,829 
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BARKER MOTORS 

Rellablo.-l U to 10 H. P-Economlcal 
Their perfect operation and reli­

ability are due to common sense 
mechanical ideas and good construc-
���e:t t�� 1�:tirtaf:�1t:�?re�:J 
a.ttention to details. 

C. L. BARKER, NORWALK. CONN. 

Just Published-A BOOK OF INTEREST TO RIFLEMEN 

The Bullet's Flight from Powder to Target 
The Internal and External Ballistics of Small Arms. A 
Study of Rifle Shooting with the Personal Element Ex­
cluded� Disclosing the Cause of the Error at the Target. ( 

Illustrated with one hundred and eigldy-eigld plates. shOWing the results 0/ oller three 
hundred r(/le experiments per/ormed and chronological@ arranged 

By F. W. MANN� B.S.� M.D • 

384 Page.. , Price $4. 00 po.tpaici 
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Rings from tubes, machine for turning, W. 
D. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,013 

Rivet, W. C. Bray . . . . . . . . . . . . . . . . . . . . . . . . . 938.116 
Road machine, M. & M. LamRI • . . . • . . . . . . • .  938,249 Roasting apparatus, grain and seed, G. W. 

Barth . . . . . . . . . . . . . . . .  ; _ . . . . . . . . . . . . . . 937.914 
Rock drilling machine or engine, L. L. Scott 937,872 
Roost, chicken, J. L. Herman . . . . . . . . . . . . . . . 938,234 
Rotary ""ngine, F. H. Leftwich . . . . . . . . . . . . .  937.824 
Rotary engine, C. A. Burrows . • • . • • . . • • . . . .  938.211 
Rotary motor, W. S. EJllott . . . . • • . . • • . . . . . .  938.228 
Rotary ta.ble, J. F. Beatty . . . . . . . . . . . . . . . . .  937,700 
Rug hanger, M. Braymes . . . . . . . . . . . . . . . . . . . 938,117 
Rule. flexible slide, R. J. Roberts . . . . . • . . . .  937,863 
Running gear, C. o. Wyman . . . . . . . . . . . . . . . .  938,196 
Salts, neutralizing solutions of, B. Dlamand. 938,128 
Sausage twisting and linking m,achlne, W. J. 

Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,215 
Saw guide for ax handles, C. D. Bryant . . . .  938,367 
Saw, hand, K. Ziegler . . . . . . . . . . . . . . . . . . . . . .  938,105 
Saw, metal cutting, W. H. Lucas . . . . . . . . . . . 938,158 
Saw setting machine, H. Watklns.937,902 to 937,904 
Sawing machine, wood. T. Kimura . . . . . . . . . .  938,151 
Scale, computing, L. C. Wetzel . . . . . . . . . . . . .  938,096 
Scale spring hanger, L. Wilson . . . . . . . . . . . . .  937,907 
Scale, welgbing, J. E. Cochran . . . . .  937,767, 937,768 
Scales, weight recording means for weigh-

Ing, G. Guldbrandsen . . . . . . . . . . . . . . . . . . .  938,141 
Screw-driver, J. B. Ruple . . . . . . . . . . . . . . . . . . . 938,341 
Seal, box, W. M. Brooks . . . . . . . . . . . .  " . . . . .  , 938,206 
Sealing means, F. A. Winslow . . . . . . . . . . . . . .  938,193 
Seat attachment, J. Nause . . . . . . . . . . . . . . . . . .  938,329 
Seed conveyer, cotton, D. H. Greeson . . . . . . .  938,052 
Self-playing instrument web controlling 

mechanism, Hamilton & Thayer . . . . . . . . . 937,933 
Sellln� liquids, automatic machine for, A. 

Meinert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,326 

I 
Separating mechani.sm, J. Loutek . . . . . . . . . . . 938,256 
Separator. See Cream separator. 
Sewage discharge s.ystem. T. Ferguson . . . . . .  937,784 
Sewin� machine guide for hat sweats, J. C. 

Ringe . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,436 
Shade and fixtures, window, Hughes & Rob-

Inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,148 
Shade and screen for windows, combination, 

Hughes & Robinson . . . . . . . . . . . . . . . . . . . . . 938,147 
! �g:a� ��I���,e\v�D.
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: Shade support. window. C. C. Brown . . . . . . .  938,207 

i ��:�i�g
b
:��bg;e.i.· c�����:d 'gua�d' a�(i '�hip 938,135 

I breaker for. W. S. Richards . . . . . . . . . . . .  938,273 
Sbears or tbe like, F. D. Davies . . . . . . . . . . .  938,042 
Sbeet feeder, A. J. Hodge . . . . . . . . . . . . . . . . . . 937,807 
Sbeet metal into irregular forms. macbine 

for cutting, A. W. B. S. Rohde . . . . . . . .  937,865 
Sbeet metal socket, E. L. Watrous . . . . . . . . . .  938,403 
Sbeet ot material, composite, L. S. & M. 

Samuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,871 
Shelf bracket, R. R. Kintz. . . . . . . . . . . . . . . . .  938,000 
Shock loader, J. B. Schuman . . . . . . . . . . . . . . . .  938,438 
Shovel, etc., handle. H. S. Urban . . . . . . . . . . .  937.894 
l'Ihow rack. O. B. Winston . . . . . • . . . . . . . . . . . .  938,194 
Sifter, ash, H. L. Hastings· . . . . . . . . . . . . . . . .  937,799 
�ifter. ash. O. Wolfenden . . . . . . . . . . . . . . . . . . . 938,103 
Signal recorder. electric, N. H. Suren, 

938,285, 938,286 
Signal BYstem, W. Mears . . . . . . . . . . . . . . . . . . . 937,837 
Signaling system, O. M. Lelch . . . . . . . . . . . . . 938,155 
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Sled, folding or collapsible. W. H. Coleman. 938,300 
Small arms strikers or firing bolts. auto-

matic safety device for, J. Tambour . . .  938,349 
Smelting, electric, E. R. Taylor . . . . . . . . . . . .  938,352 
Smelting turnace. electric, E. R. Taylor . . . .  938,351 
Smoking pipe and making same, corncob, T. 

J. Tyner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,443 
Soundln� tackle, Gutt & Heyn . . . . .. . . . . . . . . . 938.143 
Spark plug, O. C. Wlnestock . . . . . . . . . . . . . . . .  937,908 
Spark plug, W. S. Bechtold . . . . . . . . . . . . . . . . .  938.108 
Spark plug, F. H. Welnhauer . .. . . . . . . . . . . . . . 938.188 
Speedometer, E. Schneider . . . . . . . . . . . . . . . . . .  938,278 
'Splnnin�, doubling, and like textile machine, 

S. Z. de Ferrantl. . . . . . . . . . . . . . . . . . . . . . .  938,375 
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Spout, E. L. Watrous . . . . . .. . . . . . . . . . . . . . . . .  938,402 
Sprayer, E. Harry . . . . . . . . . . . . . . . . . . . . . . . . . . 938,144 
Spraying apparatus. A. G. Stout • . . • . . • • . . . .  938,084 
Stake, spring, M. R. Jenkins . . . . . • . . . . . . . . .  937.942 
Stamp, canceling, E. Z. Wllkoshesky . . . • . . .  938,098 
Stamp, time, J. J. Busenbenz . • . . . . . . . . . . . . . 938,410 
Steam, apparatus for utilizing exbaust, H. 

H. Walt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,357 
Steam equalizer, H. H. Walt . . . . . . . . . . . . . . .  938,356 
Steel, producing and refinln�. F. O. Perkins. 937,855 
�i��.,gty;;::D���fe t,:'�d\�e,",;ep�;��ie: 'A: ·F·. 

938,1
63 

Herbsleb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,803 
Stitch separating machine, F. P. Taylor . . . .  938,400 
Stitching apparatus, book. M. Christensen . . . 937,925 
Stone, manufacture of artificial, W. Lake . . .  938.248 
Stool, F. K. Crumb . . . . . . . . . . . . . . . . . . . . . . . . . 938,219 
Stove and'water boiler, combination gas, R. 

Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,021 
Stove, folding camp, C. L. Swinney . . . . . . . . . 937,890 
Stove, gas, J. 1. Orkin . . . . . . . . . . . . . . . ... . . . .  937,951 Strainer, T. Richardson . . . . . . . . . . . . . . . . . . . .  938,274 
Strainer for coffee pots, J. E. Willetts . . . . . .  938,099 
Street sweeper, M. F. Adkins . . . . . . . . . . . . . . . 938,361 
Sugar from whey, extracting milk, Nilsson 

& Hellavist . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,017 
Sugar, producing from Ugno-cellulose fer-
�upe�h:a�e�
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Swltcb, A. G. Rbodes . . . . . . . . . . . . . . . . . . . . . .  938,336 
Swltcb mecbanism, electric, J. G. Peterson . 937,957 
Switcb stand, S. K. Blair . . . . . . . . . . . . . . . . . . 937,758 
Tag tastener, G. A. Wadsworth . . . . . . . . . . . .  938,446 
Tag. sbippln�. J. W. Foster . . . . . . • •  ; . . . . . . .  938,310 
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Telegraphy, J. F. Richardson . . . . . . . . . . . . . . .  938,337 
Tele

ft�
o
:. �:.:'::on;.� .  ���t�� . .  ��� . .  ��

p
��.�t�l�: 937,832 

Telephone registers, locking and signaling 
system for, A. S. Spiegel . . . . . . . . . . . . . . .  938,026 

Telephone repeater apparatus, N. G. Warth . 937,901 
Te

lt���a��r:��s: i(PB����e ���. ������ . ��� 938,039 
Telepbone switchboards, wiring, C. S. Win-

ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,909 
Telepbone system, O. 1If. Lelch . . . . . . . . . . . . .  938,154 
Telephone transmitters. appliance for use 

witb, C. J. Kintner . . . . . . . . . . . . . . . . . . . .  938,060 
Test Indicator, P. G. Wheeler . . . . . . . . . . . . . . . 937,978 
Thread board, W. O. Aldrich . . . . . . . . . . . . . . .  938,202 
Thresblng macblne, R. W. Gotsball. 9.Q8,138, 938,139 
Tbre�bing machine cleaning and sorting de--

vice, G. ErJinger, Jr . . . . . . . . . . . . . . . . . . .  937,783 
'a'ie plates, manufacturing, E. H. Bell . . . . . .  938,109 
'1'lme recorder, W. H. Bundy . . . . . . .  937,920, 937,921 
Timer and distributer, combined, C. T. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,208 
Timing machine for use In pigeon races, 

etc .. W. McMillan . . . . . . . . . . . . . . . . . . . . .  937,845 
TIre armor, R. E. Johnson . . . . . . . . . . . . . . . . . .  937,812 
Tire armor, pneumatic, L. W. Galloway . . . . . 938,311 
Tire bolt wrench, G. Llndahl. . . . . . . . . . . . . . .  937,944 
Tire construction, G. E. Garon . . . . . . . . . . . . .  937,787 
Tire d�tacbable tread, automobile, T. M. ' 

Davey . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  938,371 
Tire, resilient. H. I(JIngler. reissue . . . . . . . . .  13,028 
Tires, means for holding and inflating pneu-

matic. E. W. Stanley . . . . . . . . . . . . . . . . . . . 937,884 
Toaster. W. J. Stewart . . . . . . . . . . . . . . . . . . . . . 937,887 
Tobacco leaf feeding rlevice. L. P. Wbltaker 937,906 
Tobacco, renovatine-. cleansing, and aroma-

tizing. S. B. Heddle . . . . . . . . . . . . . . . . . . . .  937,801 
Toe tip protector, fl. S. Burgan . . . . . . . . . . . .  938,299 
Tool, E. Bartels . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,75"1 
Tool. J. Spas r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,083 
Tool. C. F. Rlesenweber. . . . . . . . . . . . . . . . . . . .  938,339 
Top lift ftattening machIne. A .  J. Bolton . . . . 937,983 
Torches, air Dump for blow. O. Bernz . . . . . . . 937,757 
Toy, R. R. Essig . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,417 
Toy, figure. G. T. Tralf . . . . . . . . . . . . . . . . . . . .  938,318 
ToY, mechanical. E. Eastman . . . . . . . . . . . . . .  937,780 
Toy rille, gun, and like arm, G. Schrodel . . .  938,081 Trace �eleaser, W. ;r. �arvln . . . . . . . . . . . . . . .  938,072 
TralIBtormer, F. M. Slough . . . . • . . . •  \ . . • • • . •  937,871 

c· 
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TESTING BITUMENS. 
(Ooncluded from page 336.) 

penetrated into the specimen. A s  it is 
desired to ascertain this with consider· 
able accuracy, it is necessary to magnify 
the displacement of the rack. This is the 
office of the pinion and indicator. The 
dimensions of these are so �rr.anged that 
a fall of 0.1 millimeter ( _ _  0.0039 inch) 
will correspond to one dhr.Ision on the 
dial. 

Penetration at most temper!ltures is 
permitted for just five seconds. At the 
beginning the reading of the dial is 
noted, . and also at the close. The dif-. 
fere�ce will show the amount ot' penetra' 
tion in terms of tenths of a millimeter. 

Scientific American 
W ANTEU.-One third-class ship draftsm�T] at M.OO 

ptr diem. A competitive examination will be held De­
cember 20, 1009, to 011 the above P08ition. For further 
information addrel!l8 t. U. 8. 8uperlntendinJl Naval Con­
structor, New York Ship Building co., Camden, N. J. "  

I N V EN T O R S --
We manufacture all kinds of Machine Novelties. Consult us 

as to developing, perfecting and marketing your patents. 

MACH I N E  ACCESSORIES AND NOVEL TIES MFG. CO. 
PROV I D E NCE, R. I. 

CONS U LTING ENG I N EER, 
ERNEST L. RANSOME 

Reinforced Concrel·e 
11 Broadway, New York 

SOUTHERN- S TAMPING & MFG. 00. 
Manufactnrers of special and patented articles. 

R. 8., Nalhvll1e, Tenn. 

�wt!tij;ml"1' Corli8s Engine8 Brewers ind Buttlers' Macbinery. '['lll1; 'VIL'1'EU . M�·G. CO, 8\J9 Clinton 8t .. Milwaukee, WI. 

Nothin� is cheap or 

dear except by comparison. 

But perfection is never dear. 

That' s why " Jaeger " is 

your best money' s worth in 

underwear. 
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tween needle and specimen has been se­
cured. The counterbalancing arrange­
ment used in the Dow apparatus is re­
placed by the pressure of a spring. The 
remaining features are essentially the 
same. The rejection of the framework 
device' _ weigb.ting the needle and the 
string counterbalance would seem to be 
steps in advance, especially if the re­
placements will yield as good results. 

But if the test is made at the freezing MODELS 4 EXP ERIM ENTAL WORK.  
point o f  water, o r  a t  a lower temperature, Inventlon8 developed. Special !\Iachlnery. 

the penetration is allowed to continue 
E. V. BAILLARD CO • •  24 Frankfort Street. New York. 

All W Dol in All Weights 
a n d  

All Weights for All Wants 

A practical word may be added as to 
the results shoWn""

in the table of pene­
trations. The cement A is regarded as 
showing as great a variation as is safe 
for pavement use. A greater variability 
in viscosity at the ditrerent tein-veratures 
would be difficult, if 'not impossible, in 
practical application. If soft enough for 
32 deg. it would be too soft at high tem­
peratures. C shows a steadiness which 
would be valuable if it were not for an 
accompanying bad quality. Its ductility 
(at 77 deg. F. ) is but 20, while A is 300. 

B show3 less variability in viscosity than 
A and more than C. Its ductility (at 
77 deg. F.) is 75 .  

for a full minute. The weight carried RUBBER Expert Manufacturers 
by the needle is not always the same. . Fme Jobbing Work 

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

Br:keJ;n��I�ft��f��}��lt:!,1t�dB: 'r:��jSt .. 
For temperatures that do . not rise above PARKER, STEARNS &: CO •• 288·Z90 Sbeffield Av., B'klyn, N. V. l)bHa., 1616 Chestnut St.; Chicago, 82 StAte St. ' 

Ayen 18 in an Principal Oities. 
_ .... III!! .. --32 deg. F., the weight is 200 grammes'l MODELS . EXPER'MENTAI.. WORK 

At 77 deg. F. it is 100 grammes. For a An,'lh;ng fro .. . Watch to .. .. "tomol,U, 
temperature of 100 deg. F. or higher, Clias. E. Dressf<r & Co., Metropolitan Bfdg., I Madison A,e, "ewYork 

The susceptibility to change in hard­
ness resulting from application of heat 
or to ageing may be ascertained by util­
izing the penetrometer. 

the weight is reduced to 50 grammes. 
As the apparatus depending upon the 
needles weighs just 5 0 grammes, apart 
from the weight W, the requisite vari­
ations in load are readily made. 

The question arises here, however, as 
to whether there is any point of view 
from which the amounts of penetration 
at the various temperatures may be re­
garded as . comparable. Thus . Mr. Dow 
gives the penetrations of three ditrerent 
asphaltic cements, A ,  B, and C, as fol­
lows: 

PENETRATION NUMBERS. 

Temperature. A .  B .  C. 

32 deg. F . . . . . . . .. . . .  10 13 25 
77 deg. F . . . . . . . . . . . .  5 5  47 45 

100 deg. F . . . . . . . . . . . .  150 110 75 
115 deg. F .  . . . . . . . . . . .  350 220 120 

The amount of penetration of A at 32 
deg. F. is 10; at 77 deg. F. it is 5 5. But 
are the cases comparable? Can we say 
with an justice that the viscosity in the 
one case is 5,112: times that in the other? 
The· penetration of 55 was accomplished 
with half the load and in one-twelfth the 
time. Otrhand, it would seem that the 
number 55 should be 24 times as great: 

There are, however, two other influ­
ence at work-one tending to make the 
number 10 too large, the other tending 
to reduce it. Falling bodies-and such 
a body the penetrating needle is-do not 
have a uniform velocity, but become ac­
celerated. On the other hand, as pointed 
out by Mr. S. Whinery, the depth of 
penetration is not a measure of the work 
done, the needle being in fact of a coni­
cal' form. The farther the penetration, 
the greater the amount of material dis­
placed, and the greater the frictional re­
sistance ( due to adhesion) per unit of 
penetration. However, it is conceivable 
that the form and material of these coun­
ter.acting factors lIlight be so adjusted as 
to nullify each other. 

With the disturbances arising from ac· 
celeration and from variation in resist­
ance elimina�ed, there still remains the 
apPilrently faulty method of varying the 
weights and: the time. It would seem 
better to maintain these factors precisely 
the. saIlle, or . else correct the numbers so 
as _ to have them comparable, whatever 
the temperature. However, the Dow ma­
chine' has, apparently, proved itself of 
gr!:!at value in actual practice. An im­
pr�ved machine has recently been put on 
the market, in which the framework 
arrangement supplying weight for the 
needle is entirely discarded, being re­
placed by a tube containing the weight 
and holding the needle. This tube slides 
in a guide-arm supported by a substantial 
upright. The extra weight, as may be 
seen in the engraving, is placed low on 
the tube, and so will tend to deflect it 
but little, if at all. The table carrying 
the specimen is supported by a screw 
arrangement. This enables the specimen 
to be brought into contact with the nee­
il.l� at zero .position. The mirror, seen at 
the bottom of the apparatus, enables t'he

' 

operator to determ�lle �Wllen contact be-
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Manufactured by cl)ntrtlct. Pundling Die� :U1li Drawing Work 
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IcCtNT,S 

Remoh Dia mond 
��; .. :�:.:�;�;:-
'.'Ii'�' .� �� y.: 

Look. like a diamond-wears 
1I'e a dlamond- brilliancy guaran­
teed forever- stands tiling like a 
diamond - stands heat like a dia­
mond - has no paste, toll or artltlc. 

• ...... ��!���;.::' l�����lre i:o:�1�1 ���� 
monde. A marvelously reconstructed gem-sen tou 
avproval. Write for our catalog De Luxe, tt'8 free. 
Remoh Jewelry Co., 453 N. Broadway. sC Louit 
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Number 
of the 

SCIENTIFIC 
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It will be seen from a consideration of 
the facts which have been recounted, that 
the tests for ductility and viscosity are 
of great practical utility. 

�rlgger mech"n!sm, EJ. R. Williams . . . . . . . .  938,192 '[rigger mechamsm. single, P. H. Robinson. 937,864 Trolley, O. W. Brenizer . . . . . . . . . . . . . . . . . . . . . 937,761 Trolley pole, J. Harsen . . . . . . . . . . . . . . . . . . . . .  937,935 Trousers, F. H. Sprague . . . . . . . . . . .  937,883. ' 938 347 Trowel, P. N�erup . . . . . . . . . . . . . . . . . . . . . . . . .  938:070 1'l'uck, S. CraIg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938.301 
'l'rnck lateral motion roller bearing device 

cur, J. C. Bal'ber . . . . . . . . . . . . . . . . . . . . .  : 
Trunk tray support, C. F. Rom -, 
Tube mill cement feeder, A. E.' S'p'�;r�'�: : : :  
Tunnel, subaque()us, E. W. Molr . . . . . . . .  , . . . 
}'ul'bine, elastic fluid, F. Hodgkinson . . . . . . .  . 
l'urblne, elflE;tic fiuid; S. Z. de Ferranti . . . .  . 

937,752 
937,866 
938,176 
938,265 
937.996 
938,309 Turbine muffler and fiy-wheel, combiner, J. . jJawson . . . . . . . . . . . . . . . . . . . . . . . . . .  938,253 Typewr!ter attachment, W. A. Tompkins. : :  938,354 Typewl'!t�r keyboard lock, W. P. I{Idder . . . .  938,059 TypewrIt�ng machine, A. T. Brown . . . . . . . . . 938,119 Typewl·!t�ng machine, A. W. Stelg·er . . . . . . .  938,178 

:ypeWl'!tlllg machine, Tlmner & Jones . . . . . .  938,350 l'ypeWr!tlDg machine, J . B. Secor . . . . . . . . . .  938.439 Typewl'lt!ng machine, L. D. Broughton . . . . .  938,454 Ultramarmcs, manufacture of, F. Bellet. " , 938,408 
�u

:
brel1a ,  fo�ding, J. T. Manning . . . . . . . . . . . 938,007 

V:I�:: ¥. S<:'hh;:'�dt : : : :  : :  : : : : :  .
. 
: .

.
.. :" .

. . .  . .
.
. . .  937,931 

Valve, q. Wainwright . . . . . . . . . . . .' . .' . . .'.' . . '. � :  g�8
:�g Valve, aIr brake safety, O. Gibson . . . . . . . . . . 937.991 

�alve, barrel, C. F. Terney . . . . . . . . . . . . . . . . .  938,288 a ve, cbe�k, H. F. Cunning . . . . . . . . . . . . . . . 937,773 Valve, engmeer's, W. Ohlsen . . . . . . . . . . . . . . .  938,169 Valve gear, A .  111 . Wolf . . . . . . . . . . . .  " . . . . . .  938,360 Valve gear for explosive engines, A. A. Karcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,386 Valve, pressure regulating, H. F. Cunning . .  937,774 Valve, safety gas, F. D. Gregory . . . . . . . . . . .  937,791 Valve, vacuum all', C. A. Dunham . . . . . . . . . .  938.226 Vapor bur�er, R. C. Blerbower . . . . . . . . . . . . .  9H8,365 
taun' �ur�a\, H. Lanius . . . . . . : . . . . . . . . . . . . .  938,250 
va�. i t;r a , G. Hess . . . . . . . . . . . . . . . . . . . . .  938,379 
ve

hlcI
" rake, R. R. Hal·t .. . . . . . . . . . . . . . . . . 938,322 e c e, dumping, C. Miller. . . .  938 012 Vehicle fender, C. W. M. Guhl� " " " " " "  938'053 Veh!cle, motor, H. Plepel· . .. . . .  .'.'.'. '.'.'. '.'.'. '. '. :  937'8'>9 Vehicle, motor fore carriage, Vlgnle & Forget 938'094 Veblcle reach, M. R. Hull . . . . . . . . . . ... . . . . . .  937:940 Vehicle ventilator, �'. R. Hal'Vey . . . . . . . . . . . 938,232 Vehicle wheel, E. Hartman . . . . . . . . . . . . . . . . . 937,798 Veblcle wheel, E. Hopkinson . . . . . . . . . . . . . . . .  937,808 Veblcle wheel, L. M. Wolffsobn . ;  . . ; . .  ; ;  . . . . 937 910 Veblcle wbeel, W. D. Tl'lgalet . . . . . . . . . . . . . .  938'184 Venfll.f mEchine, coin controlled, H. A. ' 

Vendl�g 
u

:'n���i'';� 'c'';I�' ���'t��iie'ci 'meeb'':I;I�;';' 937,820 
J. Fritsche . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 938.419 Vendhg n:o.chlne, picture, T. R. MCQuillan. 937,949 Vent, samtary, W. S. Tuttle . . . . . . . . . . . . . . .  937 8 3 Ventilator. Se .. Vehicle ventilator ' 

On December l Ith, 1909, the Scien- VentUator, H. F. Maranville ' 938 067 
tific American will issue a number 

Vlbr
t!,�.f' : �:���o�' . .  ��� . . O�����I�:� : �;,���,: f 9�7 :825 devoted entirely to the wonderful Mid- Violin tumng peg, P. Rose . . . . . .. . . . . . . . . . . 938,079 

die West region of the United States, a Votmg booth, E. Hinton . . . . . .  , . . . . . . . . . . . .  937,806 
number which will set forth broadly and w

VOtIDg m achIne, J. ll. Dean . . . . . . . .  938,126, 938 412 agoD brake, E. A. Job.noon . . . . . . . . . . . . . . .  938:241 
lucidly not only the agricultural interests Wagon runner, F. Klndahl . . . .. . . . . . . . . . . .. .  937,999 
of that re"ion, but also those lar6er en-

Wagon, school, Parry & Byers . . . . . , . . . .  : .  . .  937 953 5 5 Wag
i
n 

L
sboCk loading attachment, farm, F. ' 

gineering undertakings which are des- . a Londe . . . . . . . . . . . . . .  9-38,152 
tined to transform the Middle West, in W�I, retaining, M. M. Upson . . '  .

.
.
. 
. '  .

.
.
. 
.'.' .'. '.'.'.: 938,091 

Part at least, into a manufadurin6 ter- W 
p carriage, H. D. Colman . . . . . . . . . . . . . .. 938,124 OJ arp frame, W. L. Dorr . . . . .. . . . . . . . . . . . . . .  938 1 30 

ritory. �as�boal�, i E. Byrnes . . . . . . . . . . . . . . . . . . .  937:985 
. W

a� �r, 
k ' " Davis . . . . . . .  · . . . . . . . . . . . . . . .  938,302 

W·th th t b' t '  . th M'ddl W t N b '11 bl' h t' I h f II 
. I ' a c rna er s tool, C. H. Pratt . . . . . . . . . . . .  937 86,Q I a 0 Jec In view e l e es urn er WI pu IS ar IC es on t e o  owmg Vater eleVating apparatu.s, O. A. Rood . . . . .  9;;8;078 

b' t . 
. Water elevator, J. Montgomery . . . . . . . . . . . . .  938.266 SU Jec s . , Wat�· hiateii electrically operated, J. A. 

I. The Chic!,go an!' �ult; Waterway.-An mus· VI, Freighting.on the 111ississippi:-Fl'eigbting : watermhe:f;�g �pp�;·�t��· 'A' ·C · ·:i:i· ·b · · · · · ·  938,237 
trated. descl 1ptIOn �f (�hlca$w f! drainage canal, �n en ... on lhe MiSSiSSiPPI 18 a more import&.nt industry than 

I 

' " . un aln, ;:
g:\��

1Dg wUl'k whwh stands wltbout a paTallel m tbe 1D0.t of u. ma! Tealize. Water purifying apparatus. H. Rels;,st
7
•7:

6
: ���;�+� VII. The Steel lndustry.-One of tbe greatest Water tube bOiler. H. F. Ely .  931 782 II. Chicago a� n Rallroad CeDter.-Chlcago Is steel plalHs ln the world is that which has beeIl bunt at I We�ther strip, W. C. F. Beal�: : : : : : : : : : : : : 9'38'107 tbe greatest r1:l.11road center in the world. Gary. I WeIght indicating mechantsm, Heimann & ' 

lB. The Wondeloful Grain Trade of Chicago. VnI. The Freight Suhway ii'ystem Of Chi_ l ' Flatow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,054 
-Chicago is an enormous wbeat biD, into wblcb much caito.-:ChiC8g0 can boast of a rattonal system 0 ban(J· " eldlng machine. chain. F, H. HOWSl'd . , . . . 938.056 
of the grain raised In tbe middle West is poured. lihg fretgbt by meaDS of s?bways. ��:�l' g iite

;
art . .  : . . . . . . . . . . _ - . . . . . . . . . . . 937,969 

IV. Sbipping on tbe Great Lakes,-llost Of tbe IX. Tbe Water I'lupply of Cbicalro,.-Chlcap;o's Whlffl' tt . ' .' r;;an�old '\ ' . . . . . . . . . . . . . . . . . . 937, 973 
iron ore that is now swelted in Pennsylvania is mined sonrce of water i8 Lake M1Chigan. Tbe elty is supplied Wlnd!J� 

��'t (JUtC N' ta
b
� ng, E A. Carkin , , 938,120 

in the middle West. 1'0 tranlilport it co the blast fur- with water by means of a tunnel which extends two 

I 
Window �?ln�i por a t e, T. Hull . . . . . . , "  938.382 

naees of tl1e Eas[ at a cost which wHl enable American mi�e8 out Into the lake. Wire ;tr:t���r� -&� Wv �ri' d�'l' V. Walker " ,  937,899 
steel makers to c()mpete wltb forel"n .tee! makers, It X. ReclailDiDIt Arid Land8.-Tbe United States WIl'e stretcber J R. 'Wade . . . . . . . . . . . . . . 937.881 
has been nece'ssllry to devise a new kind of lake trans- Government has under way many irrigation projects Wood bending' i T B ' . . . . . . . . . . .  , . " 938.029 
portacion. Shi.ps uf 10.� ,and 12,(KXl tons burden bave tor,tl1e t:!\lrpOSe of �e.clalwlng lands wh'tCh are Qrld, but Wo()d' preserv�l�g ' VOil 'Hr::d

ce , 
't· · · ·  &' :F' :1' · · · 

938,366 

f���ug{i.0i��m&��t 'L����.-
c
���

e
�hY�� :�e 8;i��ou1°

S
! 
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