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portant properties, partly because of the ad-|dealing with newly-d1scovered documents. The
vantage, when presenting the analytic method : latter have remained neglected for three cen-

to the student, of applying it in the first in-:

stance in the systematic study of a few in-,

teresting curves. In deference to usage, a
chapter on the circle is introduced immediately
after that on the straight line; but, if experi-
ence is to be trusted, it is better in a first
course to proced from the straight line directly
to the parabola, so that, as early as possible,
the student may get the impression which
comcs from seeing a method employed in the
investigation of new material. The part of
the book devoted to solid geometry is more
extended than is customary in elementary text-
books; but it is desirable that the material

here given should be easily accessible to stu-:

dents. Although intended as a college text-
book, the present work follows the fortunate
modern tendency toward the practical and
forms as good a treatise upon the subject as
possible for the non-collegiate student.

A MANUAL OF PRACTICAL ASSAYING. By
the late H. van F. Furman. 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 the
new (sixth) edition, been thoroughly revised
and brought up-to-date. The chapters on zingc,
water, and coal analyses have been rewritten,
and minor changes have been made in certain
parts due to the description of new methods.
Because of their Increasing importance com-
mercially, chapters have been added on the
assay of telluride ores, tungsten, molybdenum,
and vanadium. On the latter important sub-
jects the reputation of the work as one of the
leading text-books on the subject has been com-
pletely maintained and the usefulness of the
whole enhanced.

STRUCTURAL DETAILS. Elements of De-

sign of Heavy Framing. By H. S.
Jacoby. 368 pp.; 8vo.; 6 folding
plates and 34 full-page ill. New

York: John Wiley & Sons, 1909.
Price, $2.25.

The title of this volume corresponds to al

course of instruction conducted by the author
in the College of Civil Engineering in Cornell
University during the past nineteen years. In
this course the students receive their first in-
struction in the application of the principles
of mechanics to the design of the details of
structures. Experience has shown that in
many respects problems involving timber con-
struction are better adapted for this purpose
than if confined to structural steel. It may
appear at first as if too much attention to
details is given In the examples on the design
of joints, beams, and trusses.

Eattempt to teach drawing in itself.

! turies, and are here published for the first time,
The discovery of these documents Is due to Dr.
R. G. Marstori, M.A., as a result of a search in
the Record Office in London. The story of the
trial is of great interest, but of little satisfac-
tion, inasmuch as we are 1gnorant of what pun-
ishment, if any, was inflicted upon the muti-
neers of the “Discovery.”” The importance of
these documents is that they establish the fact
(until now not established) that the mutineers
were brought to trial, and that they embody a
sworn testament, hitherto unproduced, of six
members of Hudson's crew concerning the mu-
tiny. The illustrations include no portrait of
Hudson, since the author is satisfied that no
authentic portrait of the man is in existence.
Outside of the new documentary evidence above
referred to, the narrative of Hudson’s life is
a condensation of the facts that have been
recorded by Hudson’s authoritative blogra-
phers, notably Purchas, Gerritz, Van Meteren,
Asher, Murphy, Brodhead, and Read.

MACHINE SHoOP DRAWINGS. Reading
Drawings, Making Shop Sketches,
and Laying Out Work. By Fred H.
Colvin, A.SM.E., F.I. New York:
McGraw, Hill Book Company, 1909.
16mo.; 139 pp. Price, $1.

This little book is intended to be a help
to those who do not thoroughly understand
the reading of drawings, rather than an
It shows
how seen and unseen portions are represented,
the use of full and dotted lines, the way in
which different views are drawn, and how to
study them all so as to secure a correct idea
of the shape of the piece represented. Many
actual examples are given from the drawing-
room practice of the leading shops in this
country, and the meaning of each carefully
explained. The book is an eminently practical
one and is illustrated by well-executed engrav-
ings, the wax process, which is the only suit-

. able one for the purpose, being used.

A Book of Fourth-Dimension Essays.

The subject of the fourth dimension seems
to have aroused so much interest among the
readers of the SCIENTIFIC AMERICAN that we
have decided to publish in book form the prize
essay, the three essays that received honorable
mention, and about sixteen of the best essays
which were submitted in the recent Fourth Di-
mension Contest. The entire collection will
be edited by Prof. H. P. Manning, who will pre-
pare an introduction of considerable length, in

{ which the subject of the fourth dimension

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
emphasized. ~In practice it seems to be the
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 conneec-:

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-
cient engineering education and practice.
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 interested in the theory upon which
are founded the rules of his practice.

THE INTERNAL COMBUSTION ENGINE.
H. E. Wimperis.
il. New York: D. Van Nostrand
Company, 1909. Price, $3.

This is the first treatise on gas, oil, and
gasoline 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 the
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 {o the amateur and the
sportsman as to discuss the modification of

By

accepted ratings which should be made in hill'E

c¢limbing and other automobile competitions.

Henry Hubpson.
His Aims and Achievements.

By .
Thomas A. Janvier.

To which is!

320 pp.; 8vo.; fully:

A Brief Statement of -

added a newly discovered partial !

record, now first published, of the
trial of the mutineers by whom he
and others were abandoned to their

death. New York and London:
Harper & Bros. 148 pp.; 12 ill;
16mo. Price, 75 cents. y

The Hpdson-Fulton Celebration has aroused
keen interest in the life of one of the most
romantic characters among the explorers and
navigators of the sixteenth and seventeenth
centuries. The book before us is divided into
two parts. the first consisting of a brief sketch
of the life of Henry Hudson, and the second

Legal Notices

PATENTS

INVENTORS are invited to communicate with
Mnon & Co., 361 Broadway, \ew York. ur
625 F Street, Washington, D. C., in regard
to securing valid patent protection for tbeir ine
ventions,. Trade-Marks and Copyrights
registered. Design Patents and Foreign
Patents secured.

A Free Opinion as to the probable patenta-
bility of an invention will be readily given to any
inventor furnishing us with a model or sketch and
a brief description of the device in question. All
communications are strictly confidential. Our
Hand-Book on Patents will be sent free omn
request.

Ours is the Ofdest agency for securing patents ;
it was established oversixty years ago.

MUNN & CO., 361 Broadway, New York
Branch Office, 626 F St,, Washington, D. C,

—
—

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

October 26, 1909,

AND EACH BEARING THAT DATE

[See note at end of list about copies of these patents.]

Account register, Clundt & Reidt....... . .. 938,214
Acid derivative, guaiacol carbenate sulfo, A.
Binhorn .. .ouuiiiiiiiiiiiis viiiiiiiaaeas 938,132

Acid, derivative of aminoarylarsinic, Ehrlich

& PPtROIIL - oevaennrnrninnninscennnnss ST,
Advertisice devier, J. E. Dowsin ol
Agglomerating machine, 0. {irochel
Agnculmral machine seat adjusting mechan-

ism, J. Burd...ooee vt niniiiniienanns 37,922
Air and steam coupling, automatlc J. V.

Robinson .......... [ T PN 937,961
Air brake, L. E. Morel .................... 937,839
Air brake systems, angle cock support and

lock for, W. E. Sharp, reissue.......... 13,029

Air compressor and intercooler, combined, J.
yner

Air ship, W. C. Perry

Air supply device, fresh. F. S. ‘Llppltf ..... c03782’7
Air tbrough barrels, pneumatic syvphoning
system for circulating. J. F. Mcl.ain.. 938,014
Alloy, metallic. G. Hartmann .............. 938,422
Aluinina, manufacture of, G. McCullocb 938, 269
Alumina, recevery of soda in the manufac-
ture of, H. C. Peffer............ 938,270, 938,432

Amusement device, N. P. Lithander ..
Amusement device, J. J. Tanner...
trap, J. Jackson ...
Animal trap, J. D. Pettit
Ankle brace, F. J. Sescila.
Apparel attachment, wearing,
Arch support, D. Livignano cececeeceseae
Astronomical apparatus, J. C. Moor:
Autographlc register, B. J.
Ax, m
Axle nut lockin,
Axle skein, B. D. Hassenplug
Ball mill, P. T. Lindhard
Bath tub leg, W. H. Lo
Battery, W. Gardiner .
Battery case, glass storage,
WOrth .. .i..ceeceeneccnnnnnnanns
Bearing, L. C. Trent ..
Bearing, antifriction, C. A. Latham
Bearing, ball, C. F. Jenkins .....
Beater and mixer, P. L. Bean .
Bedstead, metal, W. A. Wylie
Beet digger and topper, W. C. Mauer.
Beet topper and puller, W. F. Elkin...
Belt fastening device, J. R. Golden..
Bicycle handle bar, J. R. Logan....cceccee
Bicycle leading attachment, C. A. Mason...
Billet heating furnace, C. J. F. Johnson....
Binder, loose sheet book, E. J:
Binocular, Martin & Stiege ....
Blanks, machine for the formation of D.
J. BOZAN eceiieerraresacsancaanccnnnas
Block s1gnal system, le & Dalgarn.......
Board. See Game board.
Boiler alarm, F. C. McAdam
Boiler furnace, steam, F. Wagner ..........
Boiler furnace, steam, F. A. Shoemaker....
Boiler tube cleaner, J. D. Thompson........
Book, car record, A. J. Ca

T sesevecne

device, 'I‘. W Ca

Book leaves, reinforcement for, F. H.
CTUIDP ceeceeteeertncnssostasasasasanns
Book mark, line guide, and pencil holder,
combined, M. E. Smoot ................

Bottle lcap[nng‘ machine head, L. C. Krum-
Bottle, non-reﬁllable, H. W. Deutsch.938,303,
Bottling machine, liquid, F. W. Jacob.......
Brake head, adjustable, W. E. Fowler, Jr...
Brick, facing, J. N. McQuerD.....ccoeuueue
Brick setting frame, R. C. Penfield..
Brick, vitrified paving, K. Langenbeck
Brush, F. W. Riehl

Car brake, Rote & Shee ........

938,445
937,974
937,261

937,834

938,115
938,331

. 937,948

937,898
938,022
938,289
937,923
938,370

938,025

938,325
938,413
938,240

Brush, cloth steaming, Svoboda & Kopecky.. 938,089
Brush, fountain paint, O. Anderson........ 938,362
Bucket, collapsible, D. M. Orcutt... . 938,431
Building construction, B. D. Martin . . 938,393
Building mold, D. M. dy ..... 937,781
Burper 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, ‘O. L. A. Dubosc.. 937,928
Can testing machine, C. B. McDonald......

Car coupling, S. W. Wright .... .
Car coupling operating mechanism,
matic, E. E. Turney, reissue
Car door, F. X. Malocsay..
Car door hanger, freight, A.
Car fender, Bruce & Coutts
Car mover, W. McLeis:
Car, passenger railway, J. H. E. Branson....
Car pipe line coupling, P. A. Senecal..
Car rack, P. N. Landine

Car sani box, D. B. Keeports. 9317, 813
Cars, traveling ladder for sleeping, S M

NiblaCK .eeevvveeneiiinninnninnnnaanans 938,016
Carbureter, M. F. Mieville . - 938,011
Carousel, A. J. Smith .....ciiviiiiincnans 938,283
Carousel power mechanism, H. B. Auchy.... 937,760
Carpet end binder, aisle, E. Posson........ . 938,170
Carpet molding, Rodgers & Schwartz...... 938,877
Cart and wagon bodies, wear strip for, J.

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

ing, O. J. SQ¥ers ..ieeeececectsacancens 937,964

Catch, holdfast spring, T. Morris .

. 938,267
. 938,090

Catch, safety, A. J. Thurstans ... ,0!
Cattle guard, 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. Kunick. . 938,063
Chuck, S. T. LeWiS .ivciecirceccacanas . 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-
trlcally operated annunciators, ete.,
............................... ... 938,394
Clamp, F J. Christman . 937,766
Clasp, L. S. Murdock ........ «es 937,841
Cleaning device, G. B. Hakins.... 38,421
Clothes line fastener, A. Bertram .......... 0938,110
Clothes line reel and stretcher, M. Kerri-
.............................. . ... 938,388
Clothes pln, reinforced, G. Langgons.. 37,823
Clothes wringer, Walther & Scherer........ 938,358
Clutch and governor, combined, F. B, Parker. 937,851
Clutch, frictional, W. H. Haggard ........ 938,317
Coaster and bottle opener, E. A. Parker..... 937,850
Cock, stop and waste, . Smith 938,442
Colter, plow, W. J. Wieder.......... ... 938,097
Column clamp, A. H. Schwerd, Jr . 938.344
Comb, E. Caldwell .........iiaiiiiinnannn . 938,040
Comhing machme feeding device, Hexlman
NE toveeirenaneiaonnnans 938,189
Composlng machlne, record strip, Bancroft &

Indahl .....ooiiiiiiiiiiiiiiiiiiiaas 938,298
Composition of matter, Rowe & Howard.... 937,869
Cemputing device, J. S. Dinkelspiel........ 938,222
Concrete building making machine, A.

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

buildings, fiber, G. Rosenleaf...........

Concrete post, reinforced, P. J. Haa
Condiment holder,
Confectioners’ melting table, G F D

Container closure, H. N. Norton «.. 937, 847
Converter starting device, vapor, H.

ThONAS +vvevverrrnaseaseeasaseanasannns 937,971
Cooking cabinet a heat onservator, B

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

Copper from raw unroasted ores and other’

products, extraction of, G. Schneider... 937,965
Copying machine cutting device, Zeiss

Rudet ... .. ittt iiiiiiiiiiiiiianaaas 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. Tojetti .cocieeveaaans ... 938,353
Cotton gin, E. L. Peterson ... ... 937,856
Cotton gin, W. D. Doremus . .. 938,224
Couch, A. H. Keller ........ceeuuunn .. 938,244
Crate, collapsible, Smith & Cosgrove . .. 937,880
Crate, collapsible, Cosgrove & Smith . ... 938,041
Crate, folding, S. W, Banks, Jr....... 7.91
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........... 937,768
Cultivator adjustable tool joint, W. H.

DUnSha c.iviveneeecieanoasacesccssoaanns 937,778
Cultivator, automatic adjustable, W. L.

LOBAN t.cevivninnriiasnscnneonnnennonns 938,391
Culvert, metal, Sicklesteel & Ballard 937,876
Curtain bracket, . Sullivan...... 938,088
Curtain fastener, Johnson & Cotton.. 937,998
Cuspidor, McDermott & Mory...... 937,843
Cycle support. A. Linde, et al.............. 938,065
Davit for hoisting and lowering bhoats, A.

JWelin .oooiiii e 938,447, 938,448
Delivery apparatus, E. T. von Knopke 52

Detergent, Pearson ........ccc0000
Detonator, electric, G. A. Allen............
Die for pressing wheels and like shapes, A.

w TEWH «ceee ire i,
Iluuu;. tahle, self waiting, L. E. Johnston...
sl wusher, M. L. Crouch .....ciivvinians
Dish washer, S. A. Latta...............

Dish washing machine, A. M. Hauberg
Dispgi.v rack and storage frame, E. T.
221 ) R R kK

Door and window pattern, A. W. Koerner...
Door closure, K. cGale..ciiiiieeinen.
Door construction sliding, B. K. Hussey
Door hanger, F. I. 8. Miely..........
Door operating mechanism. H. Rowntree
Door operating mechanism, G. Mazzoiini

937.748
938,242

. 937 937

938.363

938 068
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Snyder s.eciececiccaccans
Door stop, W. Boetteher
Draft equalizer, J. Van Metre
Draft equalizer, L. E. Ward
Draft equalizer, J. Van Matre «cececceecoass
Draft rollers, etc., covering for, Z. T. Subers 938.087
Draw bar and draft attachment, w E‘mber—

F-4=) S . 938,133
Dredging bucket J B Rlckards ............ 938,338
Drilling attachment for various classes of

machines, F. E. BocorselSkKi .......cc... 938,113

Dynamos and motors, means for holding in
place lamuinatlons of alternating current,

C. E. WileF .eviviiiannnniannn .........938033
Egg beater, M. D Christin.......... 938, '369
Egg case fastenlng 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, (. Jacobson 937,941
Electric wiring protecting box, H. W. Eden. 938,373
Electrical devices, strain relief for, G. W.

GOoOoqQridge ..iiieeiiiiiitesiincteanniaas 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 ccccveeenans .. 938,027
Elevator, J. S. Muckle ...iiceveccaans . 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.

MUSSEE seeevesasnsntesssccstensnscaasnans 938,164
Engine starting crank, internal combustion,

. A. 2T « 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
Exercisin, apparatus, electrical, .

UHEE .t iitieneateearaaanroanenanns 938,399
Exercising machine, 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 .....ccciviiavnnn 938,073
Feed box and driver’s back rest, combina-

tion, J. J. MOTIAGrty «.cecececececaanaces 938,069
Feed water heater, H. Etheridge . . 938,134
Feeder, poultry, J. R. Ryan ...c.ooveeen.. 938,342
Feeding and watering device, A. C. -

BOIM eeevcaseascasascascsssanssasannasas 937,947
Fence machine, wire, J. W., P. W. .

H. Sommer ....ccco0eae 937,968
Fence post mold, . 937,793
Fence post or stay, P. Arendt . 938,296
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 float 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 ...cvveevieieanes 38,061
Frost overcoming means, Hardinge & Pagel.. 937,952
Fruit gatherer, C. G. Hannah 937,797
Fruit package, J. A. Hilliker ... . 937,805
Fruit picker, C. Virgin .....cccveveieinnn.. 938, ,395
Furnace charging apparatus, blast, F. H.

CrocRard . ..eieececeacacaseeaanaanannan 938,411
Furnace grate operating mechanism, H.

BevVAN ...iiiiiiiiiiiitcrtttntettaataaaan 938,112
Game board, R. A. Hallock . 937,796
Game board. C. Tanron ....... 938,180
Garbage receptacle, M. Cullen .. . 937,772
Garment rack, B. Harskowitch 938,231
Gas air heater, F. 8. Lamson... 937,821
Gas burner, T. S. Philpott ... 938,019
Gas burner, F. T. Todd .... 938,182
- Gas burmer, A. Holtman .......cccc0uveuuee 38,423
Gas fixture safety connection, D. Tangney.. 937,891
Gate, W. B. HOIDEr ...civvvvecnanncnnas . 937,997
Gear cutting machine, T. C. Dill . 938,304
Gears, adjustable device for yleldlngly holi-

ing beveled, E. J. Loring «.cccevveeeinnn. 937,831
Gearing, power transmission and reversing,

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

Bailey «uieiiiiiiiiiiiiiiiiiiiiiieianas 937,912
Glass drawing apparatus, automatic air valve

mechanism for, Douchamp....... «oe. 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 foT removing, G. B.

Henry ..i..ieeieeeieenenocosscssasansnan 938,323
Grate shaker, W. J. Slmpson PP 937,967
Grave fllling 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 ......cooevvvviinnns 937,950
Grooving machine cutter head, H. B. Ross.. 937,962
Guns and rifles, magazine lock for take

down repeating shot, F. Hardy.......... 937,934
Hair growing device, Daggett & Slinghart.. 938,125
Hammer, P. H. Bartsch ........cc0iennen 937,915
Hammer nail holding attachment, P. Carls-

BOTl teueinnsnnnamenasosasosnnnessnaannn 937,987
Hammer or the like, irop E. Holmgren..... 937,938
Harrow, E. D. Orton.... 937,848
Harrow and weeder, com

MeNA .t ieeieeeaienanaaan 938,398
Harvester, beet, F. 937,994
Harvester, corn, B. E. Reed ... 938,335
Hasp fastener, C. Tovely . 938,257
Hat frame machine, Hoppe & Becke 938,380
Hat guard, . Shaw 938,281
Hat pin, I. M. Savit 938,277
Hat sweat band, N. Marshman 938,008
Hay carrier, J. Ney .c.eeveiiiiecnanns . 937,846
Hay press, automatlc, A. C. Laughlin...... 938252
Hay rake and stacker, combined, C. A Rob-

DEN Lttt it i rieaaaas 938,076
Hay tedier A. Dobey . .. 938,129
Heater; W. G. Glenn ............. .. 937,788
Heating apparatus, E. B. Smith .. . 937,879
Hinge, gate, A. Higgins ........cc00ue 937,804
Hitching device, ietachable, ‘W. Hazzar . 937,800
Hoe, 0. T. Cuppet «.ceeveueenan, Ceeerecaann 937,927
Horizontal bmler, o. A. Beyl .. 938,035
Horn support, B. Mazanek..... .. 938,009
Horseshoe calk, J. C. Schneider... .. 938,343
Hose and pipe coupling, E Marek. .. 937,833
Hose coupling, F. Viach......... .. 938,095
Hose coupling, J. H. TOWDNe..cuevaeruneenn. 938,183
Hose coupling and turn plug, T. A. Arthur.. 938,297
Hub fastener, T. J. Cupstid.........c....... 938,220
Hydrant, stand pipe, and the like, H. S.

LANZE euvveveeeecesacesansraanssassanas 938,064
Hydraulic machine for making casing, J. R.

French .ovveeieicnereecneecnscosacaanas 937,990
Hydrocarbon mixer, W. C. Paul...... 937,854
Ice making appliance, C. C. Madson. 938,259
Impression apparatus, L. Huffman.. 938,381
Incubator, C. E. Adair........... .« 938,200
Incubator, E. A. Maisch.............ccu... 938,260
Incubator. automatic heat regulatlng, Ww.

W. Wetheria ......coiiiiiiiiineenainns 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 tviiiiiinienneeniosenescansansannns ‘937,867
Insulator, strain, Varney & Rose............ 937,896
Insulator, strain, T. Varney..... 937,897, 938,092
Insulator, strain. C. I. Boldman............ 938,409
Internal combustion engine. J. V. Rice, Jr.. 937,862
Tons, process and apparatus for the produc-

tion of, L. I. Blake 937,759
Iron. J. Marchek........ 938,261
Ironing board shirt

W. FOWler ....vviinininencnssnsnnns 937,785
Trrigating device, N. 938,204
Jar epener, J, H. Smith........ 938,284
Jaw tool. pivoted, G. H. Powell . 938,334
Jewelry safety catch, J. V. C 937,988
Kinetoscope, E. L. Aiken. 937,746
Knife blade, A. A. Vignos......... . 93’16
Kvasgs, production of, A. Elsenberg......... 938,374
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L for waste and overflow, J. B. Wise....... 938,102
Lamp bracket, N. W. Shipp..cocceecees .. 937,875
Lamp shade, art, F. S. Verbecki.o.voeaunn. 938,093
Lamp socket and automatic switch, com-

bined, J. W. Phelps... ‘e ceees. 937,858
Lamp socket, fastenlng, electrlc, H Chns-

tensen .....b.iiiiiean. .. . “ee.. 938,212
Lamp socket, 1ncandescent, H A. }ﬁetz 938,038

Lamp socket retainer, electric, N. Chrlsten-
sen

Lathe heai stock, White & Medfor
Lathe tool, A. Stevenson............
Lathe, turret, C." L. Libby .
Lathes, planers, ete., tool for, W. E. Delano 937, 775
Lavatories, etc., leg attachment for, W. H.

L0SE ittt iieeiiieiiiaaaaaaae
Leather splitting machine, J. Busfield.
Lens grinding implement, F. Buchhop.
nghtth extinguisher, automatlc, H. E.
nghtnlng rod, J. F. Goetz.
Liquid concentrating apparatus, 0. V
Loading machine, grain, B

Locomotive boiler, S. A Reev .
Logging swivel joint, J. V. Robinson.

37,
Loom shuttle or filling carrier, O. A. Sawyer 9317, 963
Loom warp stop motion, E. S. Stimpson..... 937 888

Loom, weft-replenishing, H. Wyman,
937979 937,980

Loom yarn stripper, weft- replenlshlng,

W. MOOT® +vvvvvrnrneeesseceeesannannnn 937,838
Looms, weft-controlling mechanism for weav-

ing, J. Rostron . 938,276
Lubricator, C. A. Dotson.........c..... . 938,415
Lumber loading mechanism, F. Pearson. 937,954
Mail chute, L. Ehrlich............c...0 .. 938,416
Manicuring device, H. W. Durkee. . .. 938,227
Manure drill, A. Spies........... . 8,177
Mask, breathlng, E. Kuhn 938,247
Match box, B. F. Hudeon........ccce0ue . 937,809
Mercury clrculatlng device, J. Whiting .o 938,191

M ding a aratus, F. A. Skelton 938441
essage recording app: 938216

Messenger hanger, C. E. CoOK...c.c.oueueeeee 8,
Metal L,nn_lg shears, .]’ 0 Gharpentler . 938,122
Metal hoo; W. Brainard................ HAR2NG
Metal Worklng machine, automatic, F.

Brightman ............c.cocoeiiiiaiiien 937,762
Metals, uniting, W. Griffith. 938,377
Milk cooler, W. T. Murray.. 938,395
Milking apparatus, 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 machlne, H. H Harris........ 938,321
Motor control system, electric, J. N Ma-

honey ........cc.cuenn. feceveessacssas . 938,160
Mower, lawn, N. Walke . 937,977
Mowing machine, G. W Wl]lls 938,100

Muffler, H. B. Winters .
Music leaf turner, Stragiotti & Vercelllnl
Music stand attachment, C. J. Willis.......
Musical instrument attachment, H. Gunther. 938,142
Necktie fastener and collar button, T. Pap-

£ 5 9 1 R 937,849
Needle serving box, J. Hermann. 938,235
Nippers, M. Friday............. 938,376
Nut lock, T. Hand................ 938,320
Occultmg light, Whlte & Cornick. 938,031

Qil burner. E. Hill........... 938,236
0Oil burner, G. W Moore....cocvueuns ... 938,428
Open hearth furnace, Knox & Murray....... 938,245
Oranges, machine for washing, A. Taplin... 937,970
Ores, apparatus for pulverizing, desulfurlz—

ing, or oxidizing metallic and other,

Royer Luckenbach ........ e eeteciaeaes 938,005
Ores, chloridizing, C. A. Diehl.............. 938,044
Ores, treating poor sulfid, A. Holdsworth... 938, 055

Oxygen and nitrogen compounds, process of
and apparatus for the production of,
Haber & Koenig

Packing rings, maklng piston, W. Geiser

Packing, steam, O . Bentley..

Pan lifter, H. Walker

Paper feeding 'mar'hmr' G.

Paper lunch Lox, il. J. Zell

Pencil holder, F. G Knapp......

Pendant switch, J. G. Peterson, 937,857
Pendulum bob, rotary, C. Grivol 137,79
Penholder, J. Altman-.-.. 937,747
Penholier, C. F. Seeman. 937,873
Penholder, W. T. Nelson. 8.
Phonograph, P. Weber.........ccvqieaeenen
Photogr’mhlc film developing machine, E. A.
TAYIOT tvuiennenrenrcanssassansnncaaas 938,287
Piano players, apparatus for producing per-
forated records for automatic, H. P. Ball. 938,452
Picker. See Fruit picker.
Picture exhibiting apparatus, moving, Dyer
& Holden ..........iiiiiiiiiiinnnnnnns 37,779
Pie plate llfter or holder, L. C. Lyzotte.. 938,258
Piling, sheet, W. A. Kriedler...... 9317, 817 937,818
Pillow sham holder M. A. Nally. 938,015
Pipe coupling, M. F. Kelly..ooooeouinenuennn 938,425

Pipe main service connection, W. N. Phillips 937, 1958

Pipe section mold, curved, W 8. Sigler.. 938024
Pipe threads ani like Work, machine for

chasing, W. T. Johnston.........cc.c... 938,058
Pipe wrench, J. E. Richards................ 937,959
Pipes, transporting bar for, W. 8. Sigler... 938,023
Pipes, machine for making continuous, R. F

DOCKETY tivveeneeanencancencsonannannans 938,223
Planetarium, F. J. & W. F. Trippensee..... 937,892
Planter marking attachment, corn,

£ Y 938,389
Tlastic material into charges, machine for

dividing, G. E. Gowdy........cocuvvunn. 38,051
Plastic material, machine for dividing, G.

E. GOWAY ...viiintenntennnoannnnsnnnen 8,050
Plastic materials, nested dies for forming

bodies from, P. J. Fish, Sr............. 938,047
Plate holder, L. M. Siegel.........c..cvv.. 0938,082
Pluoger mechanism for jig tanks, G. H. El-

TNOTE t4vvncensencerocnnenncnacsannsasas 938,307
Potato hook rake attachment, C. Kropp.. 938,001
Powder box cover, G. Messinger............ 938,161
Power controlling apparatus, W. R. Mec-

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

J ODES. v v eeecenccacacaanasnoannnn 938,243
Printing machine, J. L. Firm.... . 938,046
Printing mechanism, E. W. Dean...."....... 938,043
Printing press folding- apparatus, H. F.

Bechman .......coviiveiitnnceneaencnns 938,364
Propeller, M. D. Thompson......... 938,290, 938,291
Protectors, slugs, or fasteners, machine fer

inserting, M. F. Brogan.........ccceeees 938,118
Pump, C. R. Green.....cocveveeeecnceosenans 937,790
Pump, automatic steam, W. S. Ferguson. 938,418
Pumping engine, steam, M. W. Hibbard. 938,146
Punch cutting and like machines, blank

holder for, F. H. Pierpont....ccceveee.e 938,435
Punch cutting and like machines, cutter !

head mechanism for, F. H. Pierpont.... 938,433
Punch cutting and mwatrix making machine,

F. H. Pierpont.....coooiviiiiiinnnns . 938,074

Punch cutting machines, cutter for, F.

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

chanical, J. L. Zonder............c00eus 938,034

Rail anticreeper, A. O. Buckius, Jr.
Rail clamp, J. C. Crowson..........
Rail joint, A. H. Neypher...... .
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. &

. 938,210
.. 938,218
. 938,167

M. K. GroSS..eovumennmaieaninniennnns 938,314
Railway composite cross tie, O. Gerlach..... 938,136
Railway danger signal mechanism, R. B.

MUIrPhY .o vivinirecerncocencncnsacennns 938.429
Railway, pleasure, H. Whiting.. 938,404
Railway rail support, A. Neusus ............ 938,166
Railway switch, automatic, W. L. Kubach.. 937,819
Railway tie, P. 8. Torrance........cc..ceue 937,972
Railway tie, G. Lemieux............c.cucus 938,
Railway track construction, A. J. Coover... 937,770
Razor, safety, J. R. Gilda.......ccovvenne .. 937,992
Razor, safety, W. L. & B. J. Nahm. 938,396
Razor stropping dev1ce, M. Gallas.. 937,786
Reels, mekipg grading, F. Prinz....... 937.861
Refrigerating apparitus, R. H. Thomas..... 938,181
Regenerative reversing furnace, L. L. Knox,

938,246, 938.426
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SENSITIVE LABORATORY BALANCE
By N. Monroe Hopkins. This “built-up” laboratory
balance_will weigh up to one pound and w! ltum with a
quarter of a postage scam p. he balance can be made
by any amateur skilled in the use of tools, aud tt will
work as_well as a $12 balance. The article is accom-
panied by detailed working drawings showing varivus
stages of thework. Tbhisarticle is contalned n 8CIEN-
TIFIC AMERICAN SUPPLEMENT No. 1184, Pricell
cents. For sale by MUXN & Co., Inc. 361 Broadway, Néew
York Clty. or any bookseller or newsdeater
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How to Construct
An Independent Interrupter

In SCIENTIFIC AMERICAN SUPPLEMENT, 16135.

the help of good drawings how an independent multiple
mtfzrrupter may be constructed for a large induction
coil.

This article should be read in connection with
Mr. Colling’article in SCIENTIFIC AMERICAN SUPPLE-
MENT, 168005, “ How 1:8 {‘nn;itrnct a 100=-Mile
Wirelews TPngraph neh

Each Svpplement costs 10 cents; 2 cents for the
two. Order from your newsdealer or from

MUNN & Co., Inc., 36] Broadway, New York

Two Good Books for Steel Workers

Hardening, Temper-
ing, Annealing and
Forging of Steel

By JOSEPH V. WOODWORTH

Size 6% x9Y% inches. 288 pages. 201 illustra-
tions. Price $2.50 postpaid
IS is a practical work, treating clearly and
concisely modern processes for the heating,
annealing, forging, welding, hardenin,
tempering of steel, making it a book of great
value to toolmakers and metal—workm mechanics
in general. Special directions are %wen 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-working 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 lempering of special brands. A
chapter on case-hardening is also included.

The American Steel
Worker

- By E. R. MARKHAM

Size 5% x8 inches. 367 pages. 163 illustra-
tions. Price $2.50 postpaid
IS is a standard work on selecting, annealing,
hardening and tempering all grades of steel,
by an acknowledgud authority. " The author
has had ‘wenty-five years’ prachml experi-
ence in steel-working, during which time he has
collected much of the material for this book. Care-.
ful instructions are piven for every detail of every
tool. Among the subjects treated are, the selection
of steel to meet various requirements: how to tell
steel when you see it; reasons for different steels;
how to treat steel in the making of small tools, taps.
reamers, drills, milling cutters; hardening and tem-
pering dxes~ pack-hardemng' ease-hardemng, an--
nealing; heatmg apparatus; mixtures and baths,
the best kind, and why 3 and in fact everything that ,
a steel-worker would want to know is contained in |

this book.
The pnce of these

OUR SPECIAL OFFER : 3550ty

ach, but when the two volumes are ordered rom
us at one time, we send them prepald to any address ; i
in the world on receipt of $4.00.

MUNN & COMPANY lnc. Publishers l
1 Broadway, New York

I'the hoppers, as well as the two forward

American

- e P, S ey

THB 10,000-TON SUCTION DREDGER FOR
USE ON THE MERSEY.
(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 efliciently 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 of 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 thel

ship, together with a cothplete system of !
repeating telegraphs and speaking tubes|

for transmitting orders to the pumpmg.E
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 ram
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 ends 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 inverted, ver-
tical, triple-expansion engines of the
same type as the pumping engines, each
having cylinders of 221 incnes, 37
inches, and 61 inches diameter, respect-
ively, by a stroke of 45 inches. Steam is
raised in four large single-ended marine
boilers measuring 1514, feet by 1214 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

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 navigatin‘g
bridge, with the’ chart and wheel house
above.

The vessel is fitted throughout 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

r

Home-Made
Experimental Apparatus

In addition to the following articles, the
Scientific American Supplement has published
innumerable papers of immense practical value.
of which over 17,080 are listed in a carefully
prepared catalogue, which will be sent free of
charge to any address. Copies of the Scientific
American Supplement cost 10 cents each.

If there is any scientific, 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 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 ELECTRIC CHIME AND HOW IT MAY
BE CONSTRUCTED AT HOME, is described in
Scientific American Supplement 1566.

THE CONSTRUCTION OF AN ELECTRIC
THERMOSTAT is explained in Scientific Ameri-
can Supplement 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 Scien-
tific American Supplement 1572 that anyone can
make it.

A i H.-P. ALTERNATING CURRENT DY-
NAMO, Scientific American Supplement 1558,

THE CONSTRUCTION OF A SIMPLE PHO-
TOGRAPHIC AND MICRO-PHOTOGRAPHIC
APPARATUS is simply explained in Scientific
American Supplement 1574,

A SIMPLE CAMERA-SHUTTER MADE OUT
OF A PASTEBOARD BOX, PINS, AND
RUBBER BAND is the subject of an article 1n
Scientific American Supplement 1578,

HOW TO MAKE AN AEROPLANE OR GLID-
ING MACHINE is explained in Scientific 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
{(é!écse of gases. Scientific American Supplement

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. Scientific
American Supplement 1615,

AN EASILY MADE HIGH FREQUENCY AP-
PARATUS WHICH CAN BE USED TO OB-
TAIN EITHER D'ARSONVAL OR OUDIN CUR-
RENTS 1is 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 Scientific 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 is
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 illustrations, in Secientific
American Supplement 1573.

THE MAKING OF A RHEOSTAT is outlined
in Scientific American Supplement 1584.

Gcod articles cn SMALL WATER MOTORS
are contained in Scientific American Supplement
1494, 1049, and 1406,

HOW AN ELECTRIC OVEN CAN BE MADE
;s explained in Scientific American Supplement

THE BUILDING OF A STORAGE BATTERY
is described in Scientific American Supplement

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 givén 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 Americun Supplement, 1527.

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

ANEROID BAROMETERS, Scientific American
Supplements 1500 and 1554,

A WATER BATH, Scientific American Supple-
ment 1464,

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

Each number of the Scientific American Sup-
plement costs 10 cents by mail.

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

(Concluded on page 340.)

.
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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,
(Concluded from 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 would 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 bhim. 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 driving
wheel. 1t 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,

—_— e ———

.BIRDS OF PASSAGE.

(Continued 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-
grinus, 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

(Concluded on page 342.)
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TESTING BITUMENS.

(Concluded from page 336.)
penetrated into the specimen. As it is
dcsired 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 arranged that
a fall of 0.1 millimeter (=0.0039 inch)
will correspond to one division on the
dial.

Penetration at most temperatures is
permitted for just five seconds. At the
beginning the reading of the dial is
noted, ,.and also at the close. The dif-
ference will show the amount of penetra-
tion in terms of tenths of a millimeter.
But if the test is made at the freezing
point of water, or at a lower temperature,
the penetration is allowed to continue
for a full minute. The weight carried
by the needle is not always the same.
For temperatures that do not rise above
32 deg. F., the weight is 200 grammes,
At 77 deg. F. it is 100 grammes. For a
temperature of 100 deg. F. or higher,
the weight is reduced to 50 grammes.
As the apparatus depending upon the
needles weighs just 50 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 different
asphaltic cements, A, B, and C, as fol-
lows:

PENETRATION NUMBERS.

Temperature. A. B. C.
32deg. F............ 10 13 25
TMdeg. Fooovvnvnn.. 55 47 45
100deg. F.ooovevnnnnnn 150 110 75
115deg. Fooooeeeen .t 350 220 120

The amount of penetration of A at 32
deg. F. is 10; at 77 deg. F. it is 55. But
are the cases comparable? Can we say
with an justice that the viscosity in the
one case is 514 times that in the other?
The penetration of 55 was accomplished
with half the load and in one-twelfth the
time. Offhand, 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-
teracting factors might be so adjusted as
to nullify each other.

With the disturbances arising from ac-
celeration and from variation in resist-
ance eliminated, there still remains the
apparently faulty method of varying the
weights and. the time. It would seem
better to maintain these factors precisely
the same, or else correct the numbers so
as_to have them comparable, whatever
the temperature. However, the Dow ma-
chine has, apparently, proved itself of
great value in actual practice. An im-
proved 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-
dle at zero position. The mirror, seen at
the bottom of the apparatus, enables the
operator to determine when contact be-
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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 . weignting the needle and the
string counterbalance would seem to be
steps in advance, especially if the re-
placements will yield as good results.

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 different temperatures
would be difficult, if ot 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 shows less variability in viscosity than
A and more than C. Its ductility (at
77 deg. F.) is 75.

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

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.
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Middle West
Number

of the
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AMERICAN

On December 11th, 1909, the Scien-
tific American will issue a number
devoted entirely to the wonderful Mid-
dle West region of the United States, a
number which will set forth broadly and
lucidly not only the agricultural interests
of that region, but also those larger en-
gineering undertakings which are des-
tined to transform the Middle West, in
part at least, into’ a manufacturing ter-
ritory.

With that object in view the Middle West Number will publish articles on the following

subjects: |

I. The Chicago and Gulf Waterway.—An illus-
trated desciiption of Chicago’s drainage canal, an en.
gineﬁring wourk which stands witbout a parallel in the
world.

II. Chicago as a Railroad Center.—Chicago is
the greatest rairoad center in the worid.

1)1. The Wondexful Grain Trade of Chicago.
—Chicago is an enormous wheat bin, into which much
of thegrain raised in the middle West is poured.

IV. Shipping on the Great Lakes.—Most of the
ironorethat i8 now smelted in Pennsylvania i8 mined
inthemiddle West, 1'0 transport it to the blast fur-
naces of tiie East at a cost which will enable American
steel maukers to combete with foreitn steel makers, it
hasbeen necessary to devise a new kind of lake trans-
gonauou. Ships of 1080 and 12000 tons burden have

een coostructed wbich ‘convey ore at small cost
through the Great Lakes, and which are without a
counter,part anywhere in the worla,

V. The Ilanqlling and Shipment of Iron Ore.—
The above-mertioned fact that iron ore is mined in the
middie West and smelted inthe Bast haslnegessimged
not only the comnstruction of special freight.carrying
steamers, but also the desieniog of special machinery
for loading and unloadingthe orefrom the steamers.

steel plants in the world is that which has been
Gary.

source ot water is Lake e
with water by means of a tunnel which extends two
miles out into the lake.

w
crops {
have rendered it necessary_to plant and harvest on an
unprecedented scale in the middle West.

VI, Freighting on the Mississippi.—Freigbting

on the MississiPpl is & more important industry than
most of us may realize.

VII. The Steel Industry.—One of the greatest

uiit at

VIilI. The Freight Subway System of Chi-

cago.—Chicago can boast of a rational system of bang-
ling freight by means or subways.

IX. The Water Suﬁiﬂy of Chicage..—Chicago’s
1ichigan. Tbecity issupglied

X.: Reclaiming Arid Lands.—The United States

Government has under way many irrigation projects
for the purpose of reclaimi
which will olossom if properly watered.

lands wica are arid, but

X1. Harvesting the Grain of the Middle
estf—Farms thut cover not acres but square (iles,

hat aggregate not simply bushels. but car-loads;
The in.

genious agricultural machinery which has been de-
signed to cobe with tnese peculiar conditions is de-
scribed and illustrated.

The Middle West Number will be more than twice the size of the

regular SCIE NIFIC AMERICAN.

It will be lavishly illustrated.

It will

be contained in a.colored cover which strikingly depicts Chicago’s grain
elevators at work. Order from your newsdealer or from

MUNN & COMPANY, Inc,, 361 Broadway, New York City

| this office for 10 cents,
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‘Tube mill cement feeder, A, E. Sparrow.... 938176
Tunnel, subaqueous, E. W. Moir............ 38,265
Turbine, elastic fluid, I'. Hodgkinson........ 937,996
Turbine, elsstic fluid,” S. Z. de Ferranti 938,309
Turbine muffler and fly-wheel, combiner, J.

A. Lawson ...........ooiiiiiiiiiin.., 938,253
Typewriter attachment, W. A. Tompkins..., 938,354
Typewriter keyboard lock, W. P. Kidder.... 938,059
Typewriting machine, A Brown......... 38,119
Typewriting machine, A. W. Steiger....... 938,178
Typewr}tgng machine, T'anner & Jones...... 938,350
Typewriting machine, J. B. Secor.......... 938,439
Typewrxtl.ng machine, L. D. Broughton. .. .. 938,454
Ultramarines, manufacture of, F. Bellet. ... 938,408
Umbrella, folding, J. T, Manning........... 38,
Valve, H. Gibbs.........c. ... & 937,931
Valve, F. Schreidt..... : 938,080
Valve, C. Wainwright.............. 93 ,292
Valve, air brake safety, O. Gibson.... 937.991
Valve, barrel, C. F. Terney............ 938,288
Valve, cbeck, H. F. Cunning............... 937,773
Valve, engineer’s, W. Ohlsen............... 938,169
Valve gear, A. (TL6 S P 938,360
Valve gear for explosive engines, A. A.

Karcher .................. oSSRk R e LI 938,386
Valve, pressure regulating, H. F. Cunning.. 937,774
Valve, safety gas, F. D. Gregory........... 937,791
Valve, vacuum air, C. A. Dunham ... 938,226
\{apor burner, R. C. Bierkower .. 938,365
Vault, urial, H. Lanius.. . 938250

Vanlt, burial, G. Hess..
Vehicle brake, R. R. Hart
Vehicle, dumping, C. Miller
Vehicle fender, C. W. M. Guhle.
Vebhicle, motor, H. Pieper.......
Vehicle motor fore carriage, Vignle
Vebicle reach, M. R. Hull

Vebhicle ventilator, F* R Harvey.
Vehicle wheel, E. Hartman....,..
Vehicle wheel, E. Hopkinson....

Vebicle wheel, L. M. Wolffsohn.

Vebicle wheel, W. D. Trigalet. ... .. ....... 938,184

Vending mechine, coin controlled, H. A. ’
Ladue ..:.........cooo ol 937,820

Vendm% machine cein controlled mechanism, '

& &]’ rltsclﬁe ............................ 938,419
ending machine, picture, T. R. Mc@ui 5 i
Vent._ sanitary, W. S. Tuttle....... Qllan gg;'g?

Ventilator. See Vehicle ventilator, '
Ventlla‘;tor. H. F. Maranville 938,067

Vibrating, tension, and operating tamle, J
Lend ..................... 937,826
Violin tuning peg, P. Rose.. . 938,079
go?ng bootg.. E. Hi}!;ton ................... : 06
oting machine, J. . Dean........938,12

Wagon brake, E. A. Johnson.......... SYI 6’ 333233
Wagon runner, F, Kindahl,,... . 937,999
Wagon, school, Parry & Byers.............. 937,953

Wagon shock loading attachment, farm, F. ’
. LaTonde.....c.o.ooovuiiiiunnnn.. 938,152
Wall, retaining, M. M. Upson 938,091
Wp carriage, H. D. Colman 938,124
Warp frame, W. L. Dorr........... 938,130
Washkoard, J. E. Byrnes.. 937,985
Washer, H. A, Davis......,.....0000 " 938302
Watchmaker's tool, C. H. Pratt............ 37i869
Water elevating ap aratus, 0. A. Roed..... 938,078
Water elevator, J. Montgomery,............ 938,266

Water heater, electrically operated, J. A.

Hunnewell . ........00. ..., 0.0 0 938,237

Water heating apparatus A, (. Dunhain, '

937,776, 9:

Water purifying apparatus. 200 337‘777

Water tube boiler., H. F. El

H. Reisert
/30050 I
Weather strip, W. C. F. Beale...

ather ) Ciii.i.. 93
Weight indicating mechanism, Heimann & S

1(Ii‘ilatow ....... 0000080000 & 00a00a00 . 938,064
Welding machine, chain, F. H. Howar 3
Wheel, I, Stewart ——

Wheel, G. H. Treadgold

Whiffletree, quick releasing, E A rarki .
W}'ndaw balcony, pnrtahle.gT. HulL(.“ kn gggé%g
Window ventilating device, C. V. Walker 9[‘-7’899
Wire stretcher, W. W. Snyder.............. 937.881
Wire stretcher, J. R. Wade.., .. .. . 938,029
Wood, bending, J. T. Breece.. . . 71l 938,366
Wood, preserving, Von Heidenstam & Iiiede- '
TANN Lo vvv ittt 937,802
Wrench, D. W. Shaffer........... .. 937,966
Wrench, C. Sauver............. N . 9381020
Wrench, B.'D. Hamilton........... 938,319
Wristband, H. J. Collis,........... .e. 937769
Yoke, neck, G. E. Wheeler..... 5 . 938,295

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be: furnished from
provided the name and
number of the patent desired and the date he
given. Address Munn & Co., Inc., 361 Broadway,
New York.

Ganadian patents may now be obtained by the in-
ventors for any of the inventlons named in the fore-
voing 1ist, For terms and further particulars
;dom'tkess Munn & Co., Inc.,, 361 Broadway,: New
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