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istry particularly. It would be difficullt indeed 
to mention a chemist who has contributed more 
to the advancement of his science in our time, 
or one who occupies a more eminent position 
as a teacher. In this book Prof. Ostwald has 
presented with remarkable ingenuity and sim
plicity the actual fundamental principles of the 
science of chemistry, their meaning and connec
tion, and stripped them so far as possible of 
irrelevant additions. The book may he regarded 
as an attempt to work ou't chemistry under the 
form of a rational scientific system without 
bringing in the properties of individual sub
stances. Hence, it has been necessary to reo 
state elementary principles in a new light, and 
to bring out many new' connections in regions 
hitherto untouched. That is why this work 
will be found different in its treatment fram 

through it. When the shelter cannot be I Your PATENTS 
situated in an open area, it may be set ncorporate:d :�I��:!S 
up on the north side of a building, with a 
space not less than four inches interven-
ing. 

Sunshine does not give the average 
temperature of the air, but the highest ; 
and so a thermometer, hung in the sun, 
falsifies or greatly exaggerates. If the 

any other work on chemistry' that has ever temperature is 87, a thermomet€r in the 
been written. The pedagogic value of the pre- sun will run up to 100 or more. The con
cedin� can be judged only by t?� instructor

. 
of fiding observer, suddenl a ware how hot 

chemistry. But to anyone familiar at all with I' . 
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chemistry, its merit must be apparent from an . It apparently IS, grows famt from the 
impartial consideration of the book. ,imaginary heat, runs for a fan, and rap
A HAND BOOK OF PRACTICAL CALCULATION � idly raises his bodily temperature by his 

AND ApPLICATION OF REINFORCED CON- , vigorous gesticulations trying to cool him
CRETE. Kahn System Standards. Com-
piled and published by the Engineer- I self. 
ing Department of the Trussed Con- Instruments that measure the depth of 
crete Steel Company. 12mo. ; 126 PP." the fall of rain are neither well known 

The
. 

rapid growth of reinforced concrete con- by sight, nor is the method by which 
structiOn makes necessary a hand book on de- they record the rainfall very familiar 
sign, similar to those in use for the ordinary I . .

. 

classes of building material. The object of this FIg. 7 shows the essentIal parts of a 
hand book is to present to the designer tables rain gage, which are a receiver, a meas
and information in such form as to be made uring tube, and an overflow. The rain 
immediately available for use in actual de- is caught by the receiver the bottom of 
signs, and at the same time to have these . . ' 
tables founded on scientific formulre approved whIch IS funnel shaped, and falls into 
by our best engineering practice. The work the measuring tube. Should the amount 
as presented deals mainly with the Kahn that falls be excessive, and more than 
trussed bar. The Kahn system of reinforced fill the measuring tube, the excess over-
concrete, however, uses in its application sev- . . 
eral other types of reinforcement, including flows mto the outer cylmder. The rain 
rib metal, hy-rib, cup bars, column hooping. gage is designed to catch the precipita
rib lath, and rib studs. I tion of rain, and to facilitate ·the read-

ing of the amount by mechanically mag
HOW TO OBSERVE AND RECORD THE nifying the quantity. The diameter of a 

WEATHER. 
(Continued from page 412.) 

mounted very nearly horizontally. These 
two instruments are usually supported as 
they appear in Fig. 3. 

The minimum is read and then "set" by 
raising it gently until the index slides to 
the surface of the alcohol (Fig. 5). The 
maximum must be lowered to a vertical 
position before it is read (Fig. 4). After 
this reading is taken and recorded, the 
thermometer is then "set" by gently 
swinging it up and down, until that 
amount of mercury is shaken back into 
the bulb that represents the difference in 
temperature between the maximum and 
the present, if any. When no more mer
cury can be returned to the bulb, the ther
mometer is allowed to hang vertically, 
and a second reading is taken. The mer
cury now gives the temperature at the 
time of reading; and this reading is re
corded as "set maximum." In other 
words, the maximum thermometer serves 
in olace of two thermometers. First, it 
records the highest temperatures during 
the twenty-four hours: and secondly, 
when it is set, it gives the temperature 
at 7 P. M.-the time of reading. 

EXPosuRE.-The marked variation be
tween the readings obtained from ther
mometers owned by private persons and 
Weather Bureau thermometers is due 
much more frequently to the difference 
in the manner of exposing them than to 
difference in quality, accuracy, or cost 
price. Thermometers exposed against 
buildings, on verandas, in windows, can
not often be trusted to give even ap
proximately the true temperature of the 
atmosphere. For the air is not a station
ary body, but is a continuously inter
twisting, expanding, and contracting gas 
perpetually seeking an equilibrium, which 
is seldom even momentarily gained, than 
it is instantly lost. All gross inaccura
cies attending exposure of thermometers 
are overcome by the shelter adopted by 
the Weather Bureau and provided to all 
observers (Fig. 9). 

Weather Bureau rain gage receiver a t the 
top is 8 inches; the diameter of the meas
uring tube is 2.53 inches. In conse
quence of this difference in area, the 
water in the measuring tube stands ten 
times deeper than if spread over the area 
of the receiver ; so that a rainfall of one 
inch, in the receiver stands ten inches 
in the measuring tube. The scale .by 
which the water is measured is gradu
ated in hundredths of an inch; but that 
inch on the scale is really ten inches long 
(Fig. 8). 

I n the normal temperate climate, there 
are only a few rains in a year when a 
reading of one inch is observed. A fall of 
rain amounting to two inches is uncom
mon ;  a precipitation recording three or 
more inches is the exceptional record of 
a decade or two. Some rains, attended 
by strong wind, vivid lightning, and ap
parently heavy downpouring of sheety 
rain, give a reading as low as twenty
five to sixty or seventy hundredths of an 
inch ; while other rains, not so accom
panied by electric phenomena and aerial 
disturbances, occasionally give a reading 
of an inch or more. Only an experienced 
observer is competent to make a fairly 
close guess of the amount of precipita
tion;, and at best his guess is subject to 
the errors that so commonly invalidate 
'lll suppositions. 

Snowfall is caught in the large cylin
(Oontinued on page 419.) 
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Adding machine, C. N. McFarland ........ . . 940.709 Adding machine, C. Wales ............. ... 940,758 Adding machines, keyboard locking mech-anism for, C. N.· McFarland ........ . . .  940,708 Adding machines, lock for numeral wheels for, N. Wblte . . . . . . . . . . . . . . . . . . . .. . . .  940,766 Addh�g machines, ribbon feeding and l'evel'S-
The outside dimensions are 42 inches Ing mechunlsm for, H. Kulltzler . . . . . . . .  940,814 

long by 36 inches wide by 36 inches least !�����fs��eg c::!r�e.Rc. Rr���eg;li��::::::::::: �!�:�i� 
height, and a second roof, 6 inches above, I Agr IDI!):���1 ��pl���n��:. jourI�al . . f�r.' . . �:. C: 941,191 
has two ends open. The air has free ac- Agri���!t�rthler n�I;;'�\�� o��rra� I�I�.�

gG. �.W��1i 941,309 
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A Home=rlade lOO=Mile 
Wireless Telegraph Set 

Read SCIENTIFIC AMERICAN SUPPLEMENT 1605 fOl a 
tborough, clear description. by A. Frederick Collins, of 
the constructiun of a lOO-m!le wireless telegraph outOt 
Numerous adequate diagrams accompany the text. 
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Two Good Books for Steel Workers 
Hardening, . T emper
ing, Annealing and 
Forging of Steel 

By JOSEPH V. WOODWORTH 
Size 6li z9li inchea. 288 pagea. 201 illuatra-

tiona. Price $2.50 postpaid 

TIS is a practical work, treating clearly and 
concisely modern processes for the heating, 
a nnealing, forging, welding, har dening and 
tempering of steel, making it a book of great 

value to toolmakers and metal-workin� mechaniCS 
in general. Special directions are �lven for the 
.uccessful har dening and tempering of steel tools of 
all descriptions, including milling cutters, taps, thread dies, reamers, hollow mills, punches ana 
dies and various metal-workiner 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 their treatment for work ing under different 
conditions explained; also speciaf methods for the 
hardening and tempering of special brands. A 
chapter on case.hardening is also included. 

The American 
Worker 

By E. R. MARKHAM 

Steel 

Size 5* r8 inchea. 367 pagea. 163 illuatra-
tiona. Price $2.50 poatpaid 

THIS is a standard work on selecting, annealing 
hardening and tempering all g rades of steel: 
by au acknow l edged! authority. The author 
has had twenty-five years' practical experi_ 

ence in steel-working, duriu� which time he has 
collected much of the material for this book. Care
ful instructions are given fot every detail of every 
tool. Among the subjects treated are the selection 
of steel to meet various requirement;: 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; har dening 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 
thrs book. 

OUR SPECIAL OFFER· The pric!, of these 
• books 1S $2.50 

each, but when the two volumes are ordered from 
us at One time. we send them prepaid to any address 
in the world on receipt of $4.00. 
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361 Broadway, New York 
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Legal Notices 

PATENTS 
INVENTORS are Invited to communicate with 

Muuu & Co., 361 Broadway, !l.ew York. ur 
62ii F Street. "'ashinll'ton, D. C •• in regard 
to securing valid patent protection tor tbelr iu
veutious. Trade_lllarks and Copyrill'hts 
registered. Desilru Pateuts and Foreill'u 
Pateuts secured. 

A Free Opiuiou 88 to tbe probable patenta
bility of an Invention will be readily given to auy 
inventor furn.lahlng us with a model or sketch and 
a brief deSCription of the device in question. All 
communications are strictly confidential. Our 
Haud_Book on Patents wIll be sent free on 
request. 

Ours Is the Oldellt all:ency for securing patents; 
It was established over sixty years ago. 

MUNN & CO., 361 Broadway, New York 
Branch Office, 6'25 F St., Wash.ington. O. C, 

Air brake appliance, sa!ety, T. W. Ash .... 941,295 Air urake coupling, automatic, Campbell & Ingbram ........... ..... . ............ .  941,348 Air brake systems, automatic bleeder for, E. 
V. Conley, 2d .... . . . .. . . .. . . ... . . .. . . .  940,676 Air compressor, W. R_ Thompson . . ........ 940,751 Air ship, H. Meslnger .................... 940,701 Alarm mechanism, time-controlled, H. W. Howard .............................. 940,692 Ammonia, especially sulfate of ammonia, making sa! ts of, O. P. HurfOl·d ........ 940,972 Amusement device, M. B. Becker ......... '940,664 Amusement device, W. J. McLean ........ 941,334 Animal cover, C. L. Hastings . ........... 940,967 

!�� I�� IPtn\. a�trae"ebb'(';'rennt: .�:.�:. ��j.����.I::: �!g:��� Arm chair, E. P. Wanner ............ .... 940,995 Auto-borse, C. E. Birky .................. 941,301 Automatic swltcb, E. F. Bubb .. .. ..... ... 941,227 Automobiles, radiator for, J. E. Lewis ..... 940,976 Axles, reworking worn car, J. M. Hansen, 
940,805, 940,806 Bag fastener, E. S. Erickson ... ..... ..... 941,016 Bale wiring mecbanlsm, J. H. Sawyer . .... 940,897 Bean separator, F. C. Britt . . . . . . . . . . . . . . . .  941,305 Bearing, toller cE'nt�:, J. li'. O'Connor .. . . . .  940.819 Bearing, tbrust, G. Rennerfelt ........... 941,097 Bed pad, J. P. Duval . ... . .. . . .... . ... . . .. 940,958 Belt tigbtener, D. R. & H. W. Blakeslee ... 941,226 Bench. See Piano bench. Binder, A. C. Hafely . .... .............. .  941,142 Binder, loose leat, J. S. McComb .......... 940,706 BInder, loose leaf, M. von He,t7.berg ... ... 941,198 Binders, extensible post tor loose leat, J. S. McComb ......................... .. 940,705 Binders,' support tor loose leaf, J. S. McComb .................. . ...... . .... 940,707 Blade boldlng means, H. L. Barton......... 940,778 Blower or pump, F. J. Miner . . . . . . . . . . . . . .  940,984 

Boiler, D. Hanlon ......... . .......... .... 940.684 Book, loose leaf, L. E. Marsb ...... .. ..... 941,084 Bookcase, L. Nelson ............ . ... ..... . 941,168 Boot, G. Watkins ........ ................ 941,116 Bottle, P. A. Tborln ......... ...... . .. .... 940,993 Bottle, non-refillable, F. W. Hel·bert . . . . . . .  940,687 Bottle, non-refillable, L. C. Foster......... 940,962 Bottle, non-refillable, J. Berg ............. 941,184 Bottle stopper, W. E. Gaston . . . . . . . . . . . . .  940,926 Bottles and similar vessels, machine for cleansing, Strasburger & Granges ...... 940,948 Box, R. W. Carroll .. .... . ... ...... ... . ... 940,922 Box, D. H. Glover .......... . ............ 941,140 Box, A. E. Klingenberg .... . .. . ...... . . . 941,323 Box handling attachment for shelves, Jones 
& Nlcboles ......... .............. .... 940,878 Brake sboe key, C. N. Smltb . . . . . . . . . . . . . .  941,107 Bread cutting macblne, M. J. Ferren ...... 941,065 Bricklaying machine, M. Falcone .... ..... 941,137 Briqueting macbine, Elswor th & Dowell .. .. 940,959 Brush holder, antiseptic tooth, W. D. Jones 941,200 Brush ware, J A. Burnside ..... ... . . ... 941,306 Buckle, belt, A. M. Gardner ...... ........ 941,242 Buckle for waist belts, J. A. Dubois ....... 941,136 Buckle, lever, C. E. Smith . . . . . .. . . . . . . . .  940,829 Building blocks, machine for making hollow,· 
Scott & Dilgard ... ....... .... . .... . .. 940,741 Butter treating apparatus, NuIr & J"ckson. 940,716 By-pass, E. Burhom ... ... ................ 940,920 Cabbages, machine for splittIng and co�e slicing, L. Lecheler .... . ..... . .... . ... 941,262 Cabinet, folding and sliding safe, I, J. Wing 941,052 Cabinet, towel, R. T. Parisen ........ ..... 940,717 Cable grip, J. F. Sallows . ........... ..... 940,732 Cable banger, C. L. Peirce, Jr ........... .. 941,039 Calculating Implement, E. J. Brandt . ...... 941,004 Cameras, roller blind. for photograpbic, E. 
Brauburger . . . . . . . . . . . . . . . . . . . . . . . . . . .  941,126 

Can body forming macblne, W. W. ,Tones .. 941,076 Can heading macblne, L. C. Krummel..... 941,346 Can opener, W. G. Klrcber ............... 940,932 Canceling macblne, ticket, Fisk & Seely ... 940,681 Candelabrum, O. H. von Guelpen . . .. ... . ... 941,213 Caadle end forming macblne, C. B. Manbeck 941,083 Canvas carrier, artist's wet, R. P. Tolman. 941,212 Car, W. H. Son ...... ...................... 940.202 Car brake operating mechanism, C. A. Wil-liamson . .............. . . .. . . . . . . . . . . .  941,219 Car door, grain, H. W. Richards ........... 941,099 Car door banger, Frame & Harrington ..... 941,069 Car, dump, J. B. Rhodes .......... ....... 940,893 Car fender, Youngberg & Parnall . . ... .... .. 940,772 Car, railway, H. S. Hart . . . . . . . . . . . . . . . . .  941,249 Car, steel box, Frame & Har rington . . . . . . .  941,067 Car- ventilator, railway, J. E. Ward ....... 941,290 Car window ventilator, D. W. Snow .... . . . 940,946 Cars, passenger controlled register for street, O. Speckenbacb . ...... . ... . . .. 941,108 Card attachment, J. E. Ralpb .... ....... 941,273 Carriage and wagon checking attachment, 
W. F. Young . . . . . . . . . . . . . . . . . . .. . . . .  940,771 Carrier, C. B. Willenborg ................ 940,768 Carriers, automatic dumping device tor ele-vated, T. O. Werner .................. 940,760 Casb register, W. J. McKee .. ..... ........ 940,816 Caster, G. W. Bent . . . . . . . . . . . . . . . . . . . . . . .  940,780 Caster, self-adjusting, T. C. Luce ........ 941.082 Cat guard, Z. D. Underbill .. .. . . .. .. .. . .. 940,755 Causticlzing tank, E. F. Parker ........... 941,036 Cement wasbtub mold, T. V. Galasse ...... 941,139 Centrifugal extractor, W. Bartholomew.... 940.662 Cbair, C. J. Travers ......... . .... . .... . .  940,907 Obalr, E. H. Milner ..... . .. .. . .... .... . . . 941,160 Cbalr tan attacbment, L. Hildretb . . . . . . . .  940,688 Cbalrs, binding means for, A. G. Walter ... 940,759 Checkrein, J. S. Mlrgan ............ . .. . .  940,886 Cburn, F. A. Grant . . . . . . . . . . . .. . . . . . . . . .  941,318 Circuit hreaker, automatic, Lawrence & Tor-chlo .. . . .  . . . .  . . . .  . . .  . . . .  . . . .  . . .  . .  . . . . .  940,881 Clamp and rail brace, Gr iffin & Mtlth . . . . . .  940. 964 Clasp fastener, M. Pugatsky et al . . . . . . . . .  941,096 

Cleaner. See ·Gun dean(·r. CleanSing compound, J. A. Lester . . . . . . . . .  941,155 Clock, alarm, W. E. Porter . . . . . . . . . . . . . . . .  941.042 Clothes line pro", W. Hetberlngton . . . . . . .  940,875 Clotbes pounder: E. W. Lynch . , ., . , . . .  , . ,  940.699 
Clotbes reel, R. W. Robinson ........... .. . 940,729 Clutch, Hovey & Stebbins ... .. ..... .... . . 940,970 Clutcb, F. P. Huyck .... . ... .. .. .. . ... . . .  941.349 Clutcb, friction, P. Evans ... ..... .. ...... 940.679 Coasting record device, Hedley & Doyle .. . .  940,810 Coating machines, feeding and dusting de-vice tor. M. SchenCk . . .. . . . . . .. . . . . . 940,737 f'!ock, compre�8ion. C. S. Frishrnnth .. . . . . . .  941,:n6 
COO"f'e cleanillg tllld grading machine, E. C. Smitb . . . .. . .. .. . .. . . . .. . . .. .. . . .. .... 940.989 Coin·controlled apparatus, A. G. Kennel .... !l40.97R 
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Combination lock, J. J. Murphy ........... 941,028 
Combination lock, W. Fox .... ... . . . . ..... 941,241 
Concrete blqck machine, L. B. Larsen . . . . • .  940,935 
Ooncrete building blocks, bond for two-mem-

bered, L. B. Larsen . .. . .. . .... . ... ... . 941,080 
Concrete pile for pier and foundation con

struction, reinforced, C. E. Lamburth .. 941,078 
Conduits, receptacle or the like fOf, Lutz & 

Sibley .................. . . ...... . ... . . 941,156 
Confectivnery machine, O. F. Granlulld . . . . • 941,070 
Oontainer, O. A. Borden ....... ... ........ 941,303 
Conveyer, H. B. & J. A. Saue=an . ... . . .. 941,045 
Cooker, egg, D. H. Moore .. . . . . . .. . .... .. 941,265 
Cooking utensil, L. Carr .... . . . . . . ..... . . .  940,672 
Cooking vessel cover, ventilated, O. S. Phil-

lips .. .. .. ... .. .. .... . ... . . . . . .. . . .... 941,041 
Cooling box, H. J. Kuck ... . . . .. . . . . .... .. 941,077 
Coop, poultry, A. M. Benzing .. . . . .. . .... . 941,300 
Cotton chopper, J. B. T hompson ... . .. ... . .  940,906 
Cotton chopper, G. W. Rice ... ... .. ... . . .. 941,098 
Cotton chopper, W. A. Crow ........ .... . 941,230 
Cotton picker, W. W. Bays .... . ...... .... 941,055 
Couch, convertible chair. M. Brown . . . . . . •  941,186 
Coun ter, article, A. Bretschneider • . . . . . . . 940,851 
Coupling, G. B. McBp.n .................. 941,031 
Crate, foldable shipping, T. P. Umfries . .. . 940,754 
Crate, !olding, F. L. Mary . .. .. .. . . . . . ... . 941.202 
Cream separating apparatus, J. W. Heath-

cote . . . ... .. .. ....... .... . ...... .. .... 940,686 
Cross tie and rail fastelJer, A. Birochik . • .• 941,225 
Cup, M. Dishman . . . . . .. . . .. .. . .. . . ... .... 941,236 
Curtain bracket, combination, E. D. Parker 940,820 
Curtain pole support, Eells & McKelvey . .. . 940,711 
Curtain rod leader, C. W. Boulton . . ..... .  940,668 
Cutter head, rotary, O. O. Porter .. . . .. . .. -940,940 
Damper for furnace or stove pipes, R. 

Rouse, Jr. . ................. ." ......... 940,942 
Dental plate, D. D. Hyman . . ... . .. . . . . .. . 941,149 
Designating, recording, and registering 

mechanism, E. J. Brandt. . .. ...... . . .. 941,005 
Differential mechanism, D. E. Ross . . • . . .  941,101 
Dike building apparatus and process, J. W. 

Sykes . . . . . . . . . .. . .... . . . . . . .. . .... . . . 941,051 
Disinfecting apparatus, W. M. Byer . • . . ... . .  940,921 
Display rack, fruit and vegetable, C. C. 

Hart .. .. . .. .. .. . .. .. . . . .. .. .. . . .. .. .. 940,807 
Distillation of bituminous coal or similar 

carbonaceous substances, T. Parker . ... 941,352 
Ditching and earth distributing mechanism, 

J. W. Sykes ....................... .. 
Dlltching machine, J. B. Hill ............. . 
Divided bolt, A. Schlussler . • . . . • • . . . . . . . •  
Door, J. H. Pearson ..•..................• 
Door, combination, A. L. Penwell • • . . • . . • .  
Door fastener, A. Berdan . . . . . .• .• • • • • .. , . •  
Door hanger, E. C. Pitcher .....•••••..••. 
Door leck, automatic knob-01,erated., G. C. 

Manning . . . . . . . . . . . . . . . . . . . . . . • . • . . • . .  
Door, metrllic, Frame & Harrington . • . . . . .  

Door operating mechanism, E. D. Ourtis ... . 
Door track and hanber, A. Wulff ......... . 
Doors, fastening. device for emergency exit, 

941,050 
941,145 
940,7311 
941,094 
940,719 
941,057 
941,095 

941,327 
941,068 
941,132 
940,770 

Willison & Williams .................. 941,000 
Dough and like materials, machine for 

treating, G. S. Bal,er . ... . .. ... .. . . . .. 941,296 
Dough forming machine, G. H. Petri. ...... 941,338 
Dra!;, J. & A. Bladholm . . . ... .. . ... ... . .. 941,340 
Drier, K. Tsuji . ... . .. ... . ... .... . .... .... 940,908 
Dry room conveyer, combined, W. Barthol-

omew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 940,661 
Drilling apparatus, tubular drill stem for 

hydraulic rotary, L. C. Sands . .. .. . . . .. 940,733 
Dust collector and separator, A. T. Sheward 940,827 
Dye and making same, azo, C. O. Muller.. 941,088 
Dye and making same, vat, H. Kraft . . . .. 941,152 
Dyeing apparatus, yarn, Geissler & Wagner. 940,868 
Egg opener, T. Cowburn . . ..... . . . . ... . .. 940,790 
Electric cut-out, T. E. Murray .. .. . .. . . .. .  941,165 
Electric machine, dynamo, Lamme & Feicht 940,698 
Electric machinE:. elements, lining for slots 

of dynamo, Young & Heitmann . . . . ... .  941,181 
Electric machines, bridging block for dyna-

mo, F. W. young . . .. . ........ 941,180, 941,182 
Electric switch, W. A. Morse ...... . .. . ... 941,266 
Electrical apparatus, vapor, H. M. Scheibe. 940,736 
Electrical circuit breaker, safety, W. F. 

Wocher et aJ. .......... ...... 940,910, 941,002 
Electrical conducting system, W. E. Athearn 940,655 
Electrical distribution system, W. A. Tm:-

bayne .............................. ". 941,113 
Electrical receptacle, F. J. Russell. ....... , 941,276 
Electrolyte for use in electric batteries, W. 

J. L. Sandy . ...... ...... ....... ... .. .  940,734 
Elevato� safety device, . automatic, J. T. 

Dempsey . . . . .. . .... . . ... . .... .. ... . . . 940,792 
EmbrOidering machine, R. Zahn . .... . . .. . .  941,123 
Eme.-gency brake, Norton & Reid . .. . . . . . . . 941,335 
Endless carrier, F. A. Emerick . .. . .. . .... . 940,7g3 
Engine ignition system, internal combustion, 

C. B. Askew .... .. ... . . . .... .. ... . . .. . 941,124 
Engines, causing self-ignition in explosive, 
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4-Cycle 

Marine 
Engine5 

Sk illfullY designe d and well 
built. Single lever contrOl, com
bining automatic carburet tor 
with 8p�k advance. Develops 
wide speed ranRe and reiiablItty 
under most trying conditioDs 
Sizesato60h. p. Send tor catalog. 

CHAS. J. JAGER CO. 

281 Franklin, cor. Batterymarch St. 
Boston. Mass. 

TtlE BEST EQUIPPED SHOP 
For ""echanical dTJd Electrical Manuiacturin� 

Special Machinery, Jigs, Tools, 
Repairs,Experimental Devices 

It(.· .. il!"lIilll: Ulltl t-'tlllIlIH'I'('i1l1i:Ling" n �l)c('In.1ty 

THE ROWI.ANII TELEGRAPHIC COMPANY. Baltimore, Md. 

Aeroplanes and Motors 

H-C GAS ENGINE 
MACNETOS 

They are made right-work 
right and the cost is not high. 
Send for Bulletin No. 1557. 

WELL DRILLING 
MACHINES 

Over 70 sizes and styles, for drilling either deep or 
shallow wells In any kind of Boil or rock. Mounted on 
wheels or on SiUd. With engines Ot' borse powers. 
Strong, '8iDJPle and durable. Any mechanic can opera te 
them easily. Send for catalog. 

WIUJAMS BROS .. Ithaca, N. Y. 

Accuracy! 
"\Valtham Watches are ac-

curate, but in buying a watch 

be sure that it is properly 

regulated and put in good 

WALTHAM 
WATCHES 

shape before you take i t. You 

must depend on an experienced 

jeweler for this. N ever buy 

a watch except from a jeweler. 

N. B.-When buying a Waltham 
Watch always ask your jeweler 

for one adjusted to temperature 
and position. 

Veeder Counters 
to register reciprocating
movements or revolu· 
tions. Cut full size. 

Booklet Free. 
YEEDER MFG. CO. 

18 Sargeant St., Harlford, Conn. 
Ouo/Qmc t.". •• Otto eter8. 'lfu:7wmfUrs_ Counters 
and .Fine Castings. 
Represented in Great Britain by 

Messrs. MARKT & Co., Ltd., 6 City Road, l<'inshu17 Sqnare, 
London, E .. C., England. 

--Just Published-A BOOK OF INTEREST TO RIFLEMEN 

The Bullet's Flight fr,om Powder to Target 
A The Internal and External Ballistics of Small Arms. 

Study of Rifle Shooting with the Personal Element Ex
cluded, Disclosing the Ca use of the E rror a t  the Target. 

Illustrated with one hundred and eighty-eight plates, shOWing the results 0/ oller three 
hundred rifle experiments per/ormed and chronologicall:y arranged 

By F. w. MANN, B.S., M.D. 

Size ?].4x9j{ inches. 384 Pages. Price $4.00 postpaid 
A. O. Haney . .. . . . . ... .. . ... . .... . ... 940,872 TH.TS I. a Ihoroughly hractical /reati", and deab with a .ub,·ed the literalure 0/ which i. not commem'--� will. i'-Engraving or duplicating machine, A. W. I. ,., w,UIC L;J 
Roovers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 940,730 imponana 0 T int�t, anJ it �3e$ unusual Mlue, not onl» because it furnishes a large amount 0/ in/ormation, 0/ a 

Envelop, O. B. Kilby . ... .. . ............. . 940,974 very practical kind, bul because Ihi. information i. lhe 1e3ulto/ a practical experience on the part o/Ihe wriler, 
Envelop, J. Mazalin .. ........ ............ 941,328 exlenJing overa period o/ l hirty-eighluears. The ""ult. o/Ihe aulhor'. experimenb, a. here given, have been per_ 
Envelop, F. M. Leisure ................... 941,350 .istently and laboriouslY worked oul will. an _I desire 10 a .. isl hi. fellow marl..,nen. In "iew 0/ the /act lhal conjecluring 
���:l?��r,

sa
f���t lo�k� ·

s:��ri�u�ki�';d:::::: �!�:��� and lheorizing 1._ heen .o precaienl in r;fie literalure, the work ha. heen kePi / tee from .peculation, excepl wherelhey have 
Excavator, A. Toupin ...... . ............. 940,752 eilher been proved 10 be /abe o. have heen fully .ubslanlialed hJ> reami.,] experiment.. M oslo/I he  illustration. are 1'1.010-
Exhibiting apparatus, C. D. Wbittredge ... 941,118 graphic reprod uction. o/Ihe ... ult. 0/ aclual /est.. El1eT/I page i. full 0/ inle=l /o. Ihe r;fie enlhusiasl. There I. a full 
Expansion tank with liquid relief, H. A. R. discu .. ion o/"ariolU kind. 0/ rifle., o/Ihe effect 0/ difference o/ lenglh, 0/ Cariation. 0/ rifling, etc., '" well ... 0/ imtrudive 
EXti��';,\���r, 'A: 'n: . S��g�� . : : : : : : : : : : : :: :: �!�:��� experiment. .uch a. thai o/".nting theharrel nea.,he muzzle. An /Jea o/Ihe conlent. may be galhered from a few o/Ihe 
Extractor. See Centrifugal extractor. . .ubjecb /realed, .uch ",'he Pe ... onal Elemenl ..... Mechanical R;fie Shooting; Ulilily 0/ Venled Barret.; High.,pTe8Sure 
Eyeglasses, F. Hamllton .................. 940,683 Sharp.hoolingPowJe.; Tel .. cope Mount.; Ruined R;fie Bo,.. ..... Smo/eeles. Powder ..... Prime ... ; Accurate Ammunilion 
Fabrios, machine for turning and winding Difficullies; Flighl o/Bulkb; Gyralion and Oscillalion ;  Motion. Executed hy Normal F/ging Bullet. ; Delermining Rifie tubular, T. H. Murphy ... ... ....... .. 941,164 

Twisl3; Kindic:r 0/ Spin, de. In many respecb Ihi. work i. unique in the Ir1eralUTe """ ha. hun publl.hed on Iii •• ub.iecl. 
::�ie:��' .;'�p2.�t��, ·S:· A.' 'A;q�ith:::::::: �!g:�i+ III. a Ihoroughl)} practical work and willhe/oundlo he 0/ rJerg realcalue 10 1"= wha are engaged In ,ulud y o / lhe ballistic. 
Faucet, T. O. Thompson . . .. ....... . ...... 941,210 of the rifle will. a Qiew 0/ impro"ing the all.around efficiency o/Ihal weapon. 
Faucet, bottle filling, D. D. r,-olley . . . .. . .. .  941,268 MUNN & COMPANY., lnc., Publishera, 361 Broadway, New York City Feed regulator, G. D. ScheUlIer .. . . . .. . . . .. 940,943 .......................................... IIiI ••••• Feeding mechanism, B. M. W. Hanson . • . . .  940,929 I 
Fence lock, G. H. Farndlo ... . . . . ....... . . 940,680 
Fence post, etc .. H. J. Wessels . ... .. .. .. . . 940,996 
File cabinet, bill, J. Miller ................ 941,025 
Filing cabinet, J. D£nnheiser . . .. .. . ...... 941,133 
Film pack, flat, J. G. Schneider . . ... . . ,_ ... 941,103 
Films and illustrated song (Jutflts, pOl'eillle 

holder for. E. E. Wagner. ............. 940,757 Special Limited Scientific American Offer 
Filters, indicator devke for reservoir, li'. N. 

Connet .............. ............... . 
Fire escape, Green & Brasket ............ . 
Fire extinguisher valve, A. Blauvelt ...... . 
Fire protection aDd Signal system, J. E. 

Shepherd ............................ . 

941,061 �:� Saves $65 1. 00 Model 8 Send No 
You Money Now 

941,048 
941,260 
940,791 

Firearm lock, T. Kofler ... , .. . ........... . 
Firearm, magazine, H. W. De Jarnatt .... . 
Firearms, magazine cut-off for repeating, J-. 

H. Wheeler ..... . .... . .... . ... . .. . . . .  940,764 
Flanged pipe, C. Gordon .. ... . . . . .. . . . .. . . 940,870 
Flask. L. W. Daman . . . ... . . .. .. . . . .. . . ... 940,858 
Floor jack, A. Junker .. .. . .. . . ... . .. . ... .  940,695 
If'lue expander and beader, J. L. Didier . ... 941,190 
Fluid testing apparatus, H. B. mollop ...... 940,850 
Flushing apparatus for water closet'" bowls 

or hoppers, W. E. Snaman . . . .. .. .. .. . 941,283 
Flying machine, A. H. Friedel .. . .. . . . .... 940,866 
Folding BOX, J. W. Putnam .. . .. . . . ....... 940,941 
Folding box, C. F. Jenkins . . . . . . .  941,256, 941,257 
Folding box or shipping case, Doble & 

Wheaton .. . .............. ......... . .. 941,013 
Form, garment, E. Levin . . • . . . . . . . . . . . . .  941,022 
Fruit picker, J. R. Johnson .. . . .... ... . .. 941,258 
Fuel producer, Shepard & Wickham ... .. . .  940,945 

J'urnace, E. V. Coulston ... . . . . .... .... ... 940,789 
Fnrnace grate, W. H. Baush .. . . . . .... . . . 940,849 
Fuse, F. G. Jones ......................... 941,020 
Gage glass, C. L. Dickerson .. . . .. ........ 940,860 
Game apparatus, A. B. Clemens .. . . . . . . . .. .  940,855 
Game apparatus, B. Hamilton . . .... . . ... .. 941,194 
Garment hanger, combination, A. A. Van-

derford ............................... 941.1 15 
Garment, lady's. A. W. Powell .. . .. . .. . .. . 940.987 
Garment sllpporter, W. A. Selbel. . ..... . .. . 941.105 

American Typewriters 
This special offer gives you a high grade Typewriter at $35, the lowest price a t  which a standard machine has 

ever been sold, and on easy terms.. The American will do 
the work of the $ 100 machines at high speed and is cov
ered with the same guarantee. You save $65. It is their 
equal because it has every essential feature; 1200 cum
bersome, troublesome and easily broken parts of the 
other machines have been eliminated. The absence of 
all these complicated parts makes the American tip the 
scales at 12 pounds. It's the only high grade machine 
that is really portable. The fundamental point of American 
superiority is the single type-bar-one_piece of steel-non
bendable and unbreakable by any stroke that can be 
delivered on the key, and this is the cause of its simplicity, 
durability. efficiency and compactness. 

FIVE DAYS' FREE TRIAL Don't buy the Am�ricanon 
ourmeresayso, fdl out the 

attached coupon and mail it to us at once. We will ship 
you an American f. O. B., N. Y. Use it in your office, give 
.t the severest test you can. Don't delay, simply fill out 
and mail the coupon with references. Sp'ecify the style of 
type you wish and if you wish ahard platen for manifolding. 

American Typewriter Company, 265 Broadwa,y, N. Y. Incorporated 1893. GaR apparatus, water, S. J. Dickey ... ..... 940.925 
Gas engine, R. -G'. & V. E. Nelson ........ 941,169 
Gai plants, supply tank and carbureter for, '3.o.PJi

a
A�tt��

e !�� :!�b;sf;itt
r
!�� ��d�:=!di��h�:i�tt:J���":�ti:fi���i1l�e t�eac�r:1U��ot�:t:��:�r�b:o r��]a{ :!f�� O!o��c;o� 

within � da.ys to tlat:e«eet. and hold same subject to your order or deliyer it to the exr�agent carl:!fully packed as you may direct, or If r dpsire 
to keep It, I am to pay ,6atter Ji days aud $5 per month until the full apecialprice of I;SS ts paid, InaChiue to remain yOllr property until paid for. F. B. Alldredge .. . . . .. .. . . . ... ... .... . 940.916 

Gas producer, R. B. Kernohan ............ 940,696 
Gaseous mixtures, apparatus for separating 

Gase�e
a�gn����:.t :�;n;;:1.t,:s O:�r E�:a�:���g 940,885 Name . . , .•••.•••••••••••••••••••••••• ••••••• , ••••••••.•••. . . . • . . .  Addre& ... ........ ....................... ............. .. 

particles of liquid from, M. Steger .... 940.947 I 
Gate and door fastener, F. J. S. Mlely . ... 941.203 l References reqolred. Town .................................. .. Stau ................. . 

Please mention the SCIENTIFIC AMERICAN when writing to adoertuen 

I der by removing the funnel and tube. It 
is measured by first melting the snow, 
then pouring the water into the measur
ing tube, and ascertaining the quantity 
exactly as for rain. The measuring tube 
may be filled to the brim with warm 
water, and this poured on the snow, 
which will soon melt. The measuring 
tube is filled once, and then emptied ; the 
remainder of the fluid repres�nts the pre
cipitation from the snowfall. A third 
way of arriving at the snowfall is to cut 
a section of snow by turning the receiver 
down over it where the snow is level 
and not blown away nor drifted by wind. 
The section is then carefully lifted by a 
small shovel or paddle board, melted, and 
measured. To learn approximately the 
depth of water in a snowfall, one-tenth 
of the thickness of the layer of snow is 
taken, ten inches of snow being esti
mated to contain one inch of water ; but 
this gives too little if snow is wet. 

EXPOSURE OF RAIN GAGE.-It will not do 
to set up a rain gage anywhere and ex
pect to get exact measurements of pre
cipitation, for the rainfall varies as much 
as thirty per cent below the normal ac
cording to location, owing to the action 
of wind currents, to tbe intervention of 
buildings, trees, or fences unduly near 
the gage. A roof must be at least sixty 
feet square, and level, ere the wind action 
on the side walls of a building is elimi
nated from influencing the rain gage in 
the center. 

Wind brakes are desirable around an 
instrument ; the rule being that obstruc
tions must be removed a distance equal 
to their height. For this reason, a fence 
surrounding a rain gage, four feet high 
and four feet away, will favorably over
come the wind, so that!: on a large open 
space more water will be caught by the 
receiver. For it is to be understood that 
the fluctuations of amounts caught be
tween two rain gages near each other is 
to be ascribed to the wind. Consequently, 
rain gages protected at a suitable dis
tance from the violence of the wind by 
bushes, fences, trees, or buildings catch 
more water than unprotected rain gages. 
This may be attributed partly to side cur
rents whirling near the ground, and 
partly to the splashing of the drops of 
rain if they strike the gage through these 
intertwisting ground currents (Fig. 10). 

RIVER GAGES.-A river gage is a scale 
by which the height of water in a stream 
may be measured; and the stage of water, 
whether low or high, may be observed 
and recorded. The Weather Bureau en
deavors to get reliable data of all streams 
that affect inland navigation. It so hap
pens that it is sometimes important to 
receive reports of the condition of the 
upper reaches of certain tributaries that 
are themselves unnavigable, but whose 
flooding may seriously imperil towns be
low, and materially swell the high water 
of the navigable rivers into which they 
empty. 

A river gage can be a simple contriv
ance, and answer all practical purposes 
for creeks and small rivers. A gradu
ated board extending below the lowest 
known level, fastened against a bridge 
abutment, is unexcelled, if it be conven
ient to read it at all times. The stone 
facing of an abutment itself may be 
smoothed and graduated, and be made to 
answer almost as well as an elaborate de
vice (Fig. 6). 

Strips of brass or of lead, securely in
set or marks burned in, will do for gradu
ations. The "feet" should be plainly num
bered, lest in reading the gage, when the 
water is very high, a mistake is made. 
Great care must be exercised to graduate 
the sloping timbers of this style of gage ; 
for which nothing less than an engineer's 
level is sufficiently accurate for govern
mental requirements. The illustration 
explains how this may be done with a 
carpenter's level. 

The book in which the observations are 
written is called the "Meteorological Rec
ord." The pages of this record are ruled 
for date, maximum, minimum, range, set 
maximum, precipitation, prevailiRg direc-

(Ooncluded on page 420.) 
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Gearing, E. E. Swarthout . . . . . . . . . . . . . . . . .  940,748 

A Clean Shave I U>CUl'illg, 
Ueariug, 

reyersil\g', T. L. McCaskill . . • . . . .  94:0.�tm 
tl'ullsmh..sioll, C. "r. Parker, 

941,034, 941,035 

All new blades need stropping before using. Not one in 
ten comes sharp enough for a clean shave. 

Why scrape your face with dull blades, or 
continue to throw away money for new ones� 
when the (jaylor Automatic Stropper will 
resharpen all your dull blades in a few 
moments. giving them a hairsplitting 
edge better than new. The motion 
is automatic. no practice required. 
a child can use it. It is the only 
stropper in the world that Success� 
fully sharpens double· edge blades. 
In case with barbers' genuine Horse Hide Strap, $2.00 

Order through "your dealer. Or will send postpaid on 
receipt of price. He sure to state for what make of Blade. 
Money willingly refunded if not entirely satisfactory. 

Write for descriptive circular. Agents wanted. 
GAYLOR AUTOMATIC STROPPER CO. 
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BARKER MOTORS 
"Imitated. lUI Not Equall�d" 
Fine mechanical features. 

Honest power ratings. 
Reasonable prices. 
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Norwalk, - Conn. 

Wizard Repeating 
LIQUID PISTOL 
Will stop the lUost l'ieious dog (or 
lDilll) withuut permanent injury. Per
tedl.\' saf� to carry without danger of 
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Gearing, transmission, A. R. Behnke . . . . . . .  941,056 
Uluss lJeing drawn, uevice for maintaining 

the width of sheets of, I. ",,-T. CollJUrl1 . .  940,675 
Class cylilldel's, device for forming, F. J. 

Houze . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . .  941,148 
Glass, apparatus for making wire, R. A. 

B. Walsh . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  940,844 
Glass, method 3m1 apparatus for making 

wire, R. A. B. WaMi . .  940,843. 9,10,845, 940,846 
Glass, method of iiml machine for making 

wire, R. A. B. Walsh . . . . . . .  9,10,83,1 to 940,842 
GlolJe amI guard, safety, "r. -G. Sherer . . . . .  940,899 
Grain conveyor, G. & '1'. B. ByrnE' . . . . . . . . . .  941,060 
Grating, forge locked, D. }l\ YounglJlooll . . . .  940.91� 
Grinder, sImte runner, C.  L. Joy . . . . . . . . • . 940,981 
Grimling Iuachine, cutlery, C. L. Joy . . . . . .  940.9HO 
Urooving machine, A. Klein, reissue . . . . . . . 13,043 
Gun cleaner, ",,-T. R. Moore . . . . . . . . .  940,98:J 
GUll, recoiling barrel, F. F. Burton . . . . . . . .  941,006 
Hair-vin hohler, S. H. Goldberg . . . . . . . . . .  940,801 
Halogenated naphthanthl'aquinon and mak-

ing same, 111. Isler et a1. . . . . . . . . . . . . . .  941,320 
Hammer, power, J. L. Painter . . . . . . . . . .  941,09:3 
Hammers, lifting board for drop, G. ",,-T. 

Conklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940.936 
Hammock stand, J.  B. Patterson . . . . . . . . . •  940.9:m 
Hand, artificial, ,Yo A. Hennessey . . • . . • • • •  941,197 
Harrow, disk, H. Christensen . . . . . . . . . . . • • .  940,n2:� 
Harrow evenel', J. E. Scott . . . . . . . . .  ' • . . . . .  941,104 
Harrows, separable sectional draft beam 

for, ",,-T. ",,-Tilson . . . . . . . . . . . . . . . . . . • . . • •  941,177 
Haulage clip. J.  ",,-T. Smallman . . . . • . . . . . . .  941,04n 
Hay press, ",,-T. "T. Roylrin . . . . . . . . . . . . . . . .  940,6(j!) 
lIay press, II. B. Gaskin . . . . . . . . . . . . • . . . .  941,2 .. 1:·� 
Hay tedc1er, J. Ii'. Hermann . . . .  940,968 
Heall anll iJack rest, A. W. Powell. . . . . . . .  941,04:J 
lIf'ater. See "-Dter hpater. 
Hinge, double acting, J.  A. Fischer . . . . . . . . .  941.230 
Hinge, double-acting sl'}ring, E. Bommer . . . 9-11,18:J 
Hoisting drums, movable Hange for, G. F. 

Houghan . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . .  940,826 
Horse tail tether, W. J. Mason . . . . . . . . . . . .  940,937 
Hoop sizing and clamping device, L. Hibbs . 040,869 
!lose nnd pipe coupling, S. )1. Johnson . . . . . .  9-11,1:JO 
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Husking machine, W. Clouser . . . .  941,229 
Hydrocarbon uurning furnace, metal melt-

ing, G. W. McKee . . . . . . . . . . . . . . . . . . . .  940,710 
Ice cream machinery, R. R. Row . . . . . . . . . .  941,172 
Indicating and l'ecortling device, J. rI'. 

Whalen . . • • . . . . . . . . . . . . . . . . . . . . . . • . . .  940.761 
Indicating and recording device, F. A. 

Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 940,888 
Inductive disturbanc('s, nullifying, "T. E. 

.-\the,ul'lh . . . . . . . .  t • • • • • • • • • • • • • • • • • • • • •  940,6:J4 
Inductive distul'uances, system for nullify-

ing, J. A. Barrett . . . . . . . . . . . . . . . . . .  940,658 
Infusions, apparatus for preparing, F. A. 

Cauchois . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941.009 
Ingot, R. B. Carnahan, �Jr . . . . . . . . . . . . . . . . .  940,785 
Inkstand, H. R. Christians . . . . . . . . . . . . . .  941,308 
Insole reinforcing machine, "T. H. Hooper . .  940,690 
In sulators. manufacturing, L. McCarthy . . . .  941,032 
Internal comuustion engine. R. L. Frost . . .  , 941,1�8 
Iron Illanufacture, R. B, Carnahan, Jr . . . . . .  940,784 
Iron or steel, treating, F. l\l. Becke t . . . . . . .  940,665 
Ironing press, W. BartLolomew . . . . . .  , . . . .  940,660 
I(nife for tapping rullu('r trees, Q. Q. Brad-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940.670 
Knitting machine take-up meenanism, ,G'. L. 

Ballard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940,656 
Knitting machines, needle cam for straight 

independent needle, B .  Popp . • • . . . . . . .  941,206 
Knockdown uox, L. ",,-Teglein, Jr . . . . . . . . . . . .  941, 117 
Laueling machine, E. I,'. Rorke . . . . . • . • . . . .  940,731 
Laueling machine, I," O .  ""-Toodland . • . . . . . . .  941,178 
Laueling machine, box. F. Coates . . . • • • • . . .  940,674 
Lamp uUl'ner, S.  B. Morss • . . . . • • . . . • • • • . .  941,163 
Lamp burner, F. E. Fender . • . . . . . . . . . . . . .  941,315 
Lamp fot' dental, medical, or surgical pur-

po�es, aseptic, D. Stern. . . . . . . . .  940,831 
Lamp socket, incandescent, 1,\ "T. SIady . . .  941,174 
Lamp. vehicle, F .  C. Ahrens . . . . . .  , . . . . . .  940.915 
Last jack, uoot al1f1 shoe, T. G. Plant . . . . . .  9-10,722 
Leather edging tool, F. F. Cumms . . . . . . . .  940,S:J7 
Lens polishing machine, C.  E. Quimuy . . . . .  940,988 
Lens system. M. von Roh l' • • • .  940,89:J 
Lenses, m3chine for grinding the surfaces 

of. E. M. Long . . . . . . . . . . . . . . . . . . . . . . .  940,978 
Level, T. II. Brittain . . . . . . . . . . . . . . . . . . . 9-10,671 
LightUlllg I'ods, water retaining nnd convey-

ing atta(·hnwnt for c:!ble, H. Simpson . .  9-10,7-12 
Liquid fuel uurner, A. Koch . . . . . . . . . . . . . . . .  940,813 

Free OUR C I LARGE ata ogue 
CONTAINS list of 3.000 magazines. 

newspapers and Club offers. It is the 
handsomest and most complete magazine 
guide ever published. Printed throughout 
in two colors. It is crowded with prohtable
to-you suggestions. You cannot afford to be 
without it. The name HANSON is the 
accepted stamp of reliability and promptness 
in the magazine held. This Catalogue for 
1 9 1  O-FREE for the asking-will 

Save You 
Magazine Money 

We have the largest Magazine Agency 
in the world. and we are known every
where. Your address on a postal secures 
this valuable book FREE. Send us your 
name and address to-day-We will do 
the rest. 

J. M. Hanson's Magazine Agency 
240 Hanson Block, Lexington, Ky. 

$40.00 MOTORCYCLE 
'We have the largest line of New and Used 
Motor Cycles, Parts and SUPllhe.� in the 

country, at t he lowest prices. 

!:;��r:e �:r����
e
al��la�'�1;e::�11ls1�:: 

Motorcycle House in th� ",or Ill. 
Send for ou r ca.talogue. Rep:! irs 
a specialty. 

Liquid volume recorder, tanico & 1I8l'����;: 041.008 HARRY R. GEER CO., 851 McLaran Ave., ST. LOUIS, MO. 

Lock . .T. I fc.rniC'z . . . . . . . . . . . . . . . . . . . . . . . . . .  fl41,2;)0 
Loom for making tufted fabrics, F. A. 

\\�hitmore . . . . . . . . . . . . . . . . . . . . . • . . . . . .  
Loom temple, N. I .  Allen . . . . . . . . . . . . . . . .  . 

Loom, weft-replPliishing. "T.vmun & Cyr . .  . 

941,176 
940,776 
941,179 

LOln���. weu-cutting mechanism for cane, J. 
llip . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  941,112 

Lungs, apparatus for developing the, Schaef-
fer & Dempsey . . . . . . . . . . . . . . . . . . . . . . . 940,735 

.Mnil uag catcher and deliverer, ",,-T. H. 
�IoOl·e et al. . . . . . . . . . . . . . . . . . . . . . . . . . .  940,887 

l\fail packag-e, B. L. Dotson . . . . . . . . . . • . . .  941,237 
:\Jatch mtll:'uines, dipping device for, O. H. 

Landvatter . . . . . . . . . . . . . . . . . .  . 

l\feasHre, tape, T. 'V. Har;l'uth . . . . . . . . . .  . 

Measurer and markel', cloth, C. J. Sykes . .  . 

Measuring device, J. Hood . . . . . . . . . . . . . .  . 

Meat conveyer, 'V � A. Guent1er . . . . . . . . . .  . 

Meat hanger, M. J. Condell et al . . . . . . . . .  . 

Mechanical movement, C. A. Tower . . . . . . .  . 

Mechanical movement, G. A. Anderson . . . .  . 

l\letal sheets, machine fOI' shearing, G. B. 
Johnson . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . 

:i\fetul wheel, J. ",,-T. Murray . . . . . . .  , . . . . . .  . 

Metal working machine, B. 111. ",,-T. Hanson . 
Metals, appUl'J.tus fot' treating molten, F. S. 

940.934 
940,873 
941,110 
941,203 
941.248 
940.924 
940.753 
941,003 

941.199 
941.030 
940,928 

Adams . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  940.774 
Metallic tie and rail fastener, G. A. Hasse l .  940.�09 
Mptallic tie and rail fastening, G. A. Hassel 940.966 
Milk can. G. H. and E. C. Damrow . . . . . . . .  941,232 
Milking machine, J . . T. Bukolt . . . . . . . . . . . .  940,852 
Milling, facing, and other metal cutting op-

erations, machine for, ",,-T. A. & F. 
Pearn . . • . . . . • • . . . . . . . . . . . . . . . . . . . . . . .  941.269 

Mine door operating device, J. M. Sausse r .  941.102 
:\-lixing apparatus, D. B. -Jackson . . . . . . . . . . .  941.075 
:Mixing machine, ",r. l\IcRae . . . .. . . . . . . . . . . .  941,267 
)Iolasses ju� and other hinged-lid receptacle, 

C.  S. Baron . . . . . . . • . . . . . . . . . . . . . . . . . .  940.918 
Molding aJ)parates, J. D. Sullivan . . . . . . . .  941.287 
Molding machi.ce, E. H. Van Natta . . . . . . . .  941.214 
Motive power system, A. Wilstam . . . . . . . .  940.769 
Mower, lawn, A. B. Case . . . . . . . . . . . . . . . .  940.854 
l\fower, power lawn , "lV. P. 1If. Braun . . . . .  941,127 
Mull ;ruard, W. J. Chisholm . . . . . • • • . . • . .  941,228 
Necktie, J.  A. Soderstrom . . . . . . . .  : . • • . . • .  940,992 
Needle, lacing, ",,-T. T. Germany . . . . . • • • . . .  940,682 
Noz7,le support and spraying device, com-

uination, E. Sutherland • • . • • • • • • • • • • . .  941.109 
Nut lock, G. L. Smith et ai. • . • .  , ' , . ,  • . . . .  940.990 
Nut lock, C. F. Sawyer . • . . . . • • . . • • • . . . • .  941,046 
Oil burner, W. Sutton . . . . . . . . . . . • . . . . . . . .  940.949 
Oil uurner, crude, E. L. Newman . . . . . . . . .  940,713 
Oil burner, crulle. F. D. Stalford . . . .  941.284, 941,285 
Optical instrument, F. L. G. Kollmorgen . .  941.021 
OJ)tical cystoscope system. 1\f. von Rohr . . . .  940,894 
O I'C'hard heating devicf' . .T. L. Hamilton . . • .  940.965 
Ore concentrator. McKesson & Black . . . . . . .  941,333 
Ores, treating. J. R. Parks . . . . . . . . . . . . . . .  940,821 
Pad. Ree Reo nn<l. 
Padlock. combination, D. L. CampbelL . . .  , .  941.128 
Padlock. permutation, J. T. Whalen . 940,762, 940.763 
Pappr, P. Hinkel . . . . . . . . . . . . . . . . . . . . . . . . .  940.969 
PapPI'. etC' . .  apparatus for cutting, Daniel & 

Bu 110c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940.�62 
Paper hox. C. S. Bird . . . . . . 940.667. 940.781, 940.782 
Paper mnking machine, .T. H. ""-TaUace . . . . .  940,950 
Pallt>r l"f'ceptacles, machine for making, C. 

Mal'thinson . • . . . . . . . . . . . . . . . . . . . . . . . • .  941,085 
Paste pot or jar, C. A. Schmitt . . . . . . . . . . .  941.278 
Peat· condensing machine, ",,-T. L. Shepard . .  940.944 
Pen. sPlf-filling- fountain. J. A. Vogelmann . 940.n09 
Penhoilier attachment, J. J. Fitzgerald . . . .  941.240 
Pencil, W. A. Fraser • . . . . • • • • • • • • . •. . . . . • .  940.797 
Pencil holder, W. Ill. Philo . . . . . . . . . . . . . . .  940,822 
Percolator. coll'ee. G. E. Mlttlnger. Jr" , . ,  941,330 
Percolator. syrUP. 1'. De Olercq . . . . . . . . . . . . 941,234 

Instructive Scientific papers 
ON TIMELY TOPICS 

Price 1 0  Cents each by mail  

ARTIFICIAL STONE. B y  L .  P .  Ford. A 
paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI
CAN SUPPLEMENT 1500. 

THE SH R.INKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illu strated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICAT
ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. SCIEN
TIFIC AMERICAN SUPPLEMENT 1500, 

DIRECT-V ISION SPECTROSCOPES. 
By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrate a. 
article. SCIENTIFIC AMERICAN SUPPLE
MENT No. 1493, 

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

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

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865.  
T h e  machines can b e  run either a s  dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con
struction a t Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 759, 761, 767, 641. 

Price 1 0  Cents each, by mail 

Orderthrongh your newsdealer o r  from 

MUNN &. COMPANY. Inc. 
New York 

Plea. mention la SCIENTIFIC AMERICAN when writiF16 to lIJvertiH,.. 
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tion of the wind, character o f  the day. 

and remarks. 

Opposite the date is set down the read· 

Ing of the highest and lowest tempera

tures ; the difference is placed in the 

range column ; the set maximum, as ex

plained above, is the temperature at the 

time of reading. The time of beginning 

and the time of ending, with the amount 

of precipitation, is next entered in the 

record. The prevailing direction of the 
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wind is that direction from which the 

wind blows the most hours of the twenty

four. The character of the day refers to 

the sky, whether it is cloudy, partly 

cloudy, or clear. A sky of 70 per cent 

freedom, or more, from clouds is said to 

be "clear" ; 50 to 60 per cent without 

clouds, is called "partly cloudy" ; none to 

20 per cent without clouds is accounted 

"cloudy." In the column for remarks 

may be entered notes descriptive of un

usual phenomena, such as severe storms, 

meteors, killing frosts, remarkable depths 

of snow, floods in the streams of the 

vicinity, aurora borealis, deaths by light

ning. To make the record valuable by 

the uniformity of its keeping, it is highly 

important that the readings be taken at 

the same hour each day, preferably at 

7 P. M.,  seventy-fifth meridian time. A 
column for the water gage may be added, 

if the levels of a stream are to be ob

served. 
. ..  
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Permutation lock. J. E. 10e Myre . . . . . . . . . . . 940,936 
Phase Hdjustment, "'�. E. Sumpner . . . . . . . . 940,747 
Photographic shutter, C. F. J. Nlss . . . . . . . . 940,714 T H E  

GIFT 
W ELCOME r elastic ' belt placed about the chest is con

nected with the apparatus, the marking 
Plano "ench, A. B. Hanson . . . . . . . . . . . . . . . 940,804 
Picture frame making machine. J. Mueller 941,331 
Pictures, pieces of music, and other per-

formances, apparatus for producing F O R  M E N hand will record upon the paper the ex
pansion and contraction due to breathing. 
Arthur MacDonald, an anthropologist of audible moving. F. E. Thormeyer . . . . . . 941,211 

Pie rimmer, A. J. Perron . . . . . . . . . . . . . . . .  U41,337 
Pincers, lasting, W. Huck . . . . . . . . . . . . . . .  941,254 
Pipe, J. A. Irving . . . . . . . . . . . . . . . . . . . . . . .  941,019 
Pipe, L. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . 941,027 
Pipe coupling, automatic. Doane & Ceeder . .  940,678 
Pipes. etc., coupling for train, .J. E. I,'ol'syth 941,066 
Pipes. lIanglng, C. D. Murdock . . . . . . . . . . . . 940,702 
Plate attachment. pie. H. Isaacs . . . . . . . . . . .  941,074 
Plates. making half-tone. J. llartnet, Jr . . . 940.808 
Pliers. wire skinning, G. W. Goodridge . . .  941.192 
Plow. B. '1'. Bethune . . . . . . . . . . . . . . . . . . . . .  941,224 
Plow, motor, 'V. T. Bennett . . . . . . .  , .  941,299 
Plows, weed turning attachment for, T. J. 

Bax,er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941.298 
Plumbing trap. J. T. Costello . . . . . . . . . . . . .  !)H,OG2 
PIUI;ger head or valve. J. E. Shutt. . . . . . . .  940,900 
Pneum<ltic sweeper, S. ¥arkstein . . . . . . . . . .  941,347 
Potato cutter, J. A. Wise . . . . . . . . . . . . . . . .  941.001 
Potato vine cutter. G. P. Gregory . . . . . . . . .  941,247 
Power controller for machhles, "'�ilcox & 

Bartholomew . . . . . . . . . . . . . . . . . . . . . . . . . .  940,767 
Power transmission apparatus, D. E. Sehlers 941.280 
Power transmission mechanism, C. I{ilroy , .  940,880 
Power transmitting apparatus, R. A. La 

Pointe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941,154 
Powel' tl'ansrp.itUng mechanism, C. H. 

Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940,861 
Preserving edible sUbstances. A. J. Baldwin 940,848 
l'ress. J. C. Flddyment . . . . . . . . . . . . . . . . . . .  940,961 
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Pressure regulator, W. F. Krichbaum . . . . . .  941.153 50 Sa t P rf t { $3 50 Prlnter's galley, J. L. Lee . . . . . . . . . . . . . . .  940,975 1 rgen e ec OS • • 
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Propeller. O. P. Smith . . . . . . . . . . . . . . . . . . . .  9
9

4
4

0
0·.7

7�0
3 I' Sargent Patent Cigar Chest for Both Pulley, split metal, E. Philips . . . . . . . . . . . . .  _ 

Pulp screening machine, J. F. Fisher . . . . . . 941.017 1 (Regular Price $3.50) 
Pump. N. McCarty . . . . . . . . . . . . . . .  940,703, 940.704 tak " Pump. W. T. McLean et al . . . . . . . . . . . . . . .  940,817 1 You e 110 risk by buying wllh our MOlley-Back" Guaranlee 
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. G',�y : : :  : : : :  �!g'��i Every slnoker will be glad to get a box of 
Pump, vacuum, G. H. Zschech . . . . . . . . . . . .  940:913 1 Sargent Cigars. Every man who smokes should 
Rac�o�or

. �·��I.S . . O.
f
. ��������.I�� •. . �: .�' . .  �i.��:l: 941.281 have a Sargent Cigar Chest to keep his cigars in 

Rail connection, W. C. Bopp . . . . . . . . . . . . . 940,954 prime condition. The two together at the 

iW f:Hi�;i::d Jto
e!��

c������:::i���: : : : : :  giHH r:!�1 ��r��t�i:s 
a:if���� ::�. to resist. It is the 

Rail fastening device. Mason & Ohe . . . . . . .  941.264 Sargent Cigar Chest FREE Rail joint, G. H. Barbour . . . . . . . . . . . . . . . .  110.7 7 
T P ( Rail joint. J. Schushey . . . . . . . . . . . . . . . . . . .  941.279 he Sargent atent Cigar Chest shown 

�
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' G. W. Whiteman . . . .  :UZ¥ above) is a perfect little cigar store in itself. It 

R:hs, ".:tc.: i:s�rum��t ' 'f��' 
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. ih� is made of oak, mission finish, glass-lined and 
cro,s section of, R. Barthelmes . . . . . . . .  941.297 sanitary. No pads or sponges to bother with, 

��::��a�
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:�fo:�t;;; :�i::y �'p�:ia��l,l
l�: 'G: 941,134 the moisture being supplied by a new process. 

Daring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941.233 With a Sargent Cigar Chest you never lose 
Railway, cable. G. F. Roughan . . . . . . . . . . . .  940,825 money on dried-out cigars. The ches t  will be Rail�\��, C;�S��gc�:e, . .  �������I.C�.

I
�:. �:.

r
: 940.786 sent you with your fi rst order and is your prop-

Railway frog. H. G. Elfborg . . . . . . . . 940,863, 940.864 . erty even if you never buy another cigar of us. 
Ra!lway ra!1 structure, E. S. Nethercut. . . . 940,818 1 

OUR " MONEY BACK" GUARANTEE RaIlway raIl tie and brace. H. O. Wert . . . .  941,217 
Railway safety appliance, J. T. Andrew . . .  941,222 If cigars and chests are not up to your expectations. send them 
Railway signal, L. E. Garnett . . . . . . . . . . . . .  940,800 back at our expense and we will refund your money without 
Railway signaling apparatus, W. J. Cook . . . 940,787 I question. Send us $�.50 and we wilt shtp you SO Sargent Per-
Railway signaling system, Dougal & Cham- fectos and the Cigar Chest. If you order 100 cigars, price $7.00, 

bers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 941.263 'W� will PrePay exPress charge! 011 ciEars and chest anywhere in the 
Railway switch, D. C. McCallb . . • . . . . . . .  941,089 United Siates. Subse(luent orders for cigars filled at 17.00 for 
Railway switch. G. D. Worley . . . . .. . . . . . . .  941,220 100; $3. 5 0 10r SO. Railway system, third-rail electric, C. Koze- For $2.00 extra we will send a mahogany chest instead of oak; sntk . . . . . . . . . . , " , . , . ,  . . . . . . . . . . . . . . . .  941,151 or for $3.00 extra, One of Circassian Walnut. Railway tie, F. Schumann " - "  . . . . . . . . . .  940,740 REFERENCES: pequonnock National Bank, First Bridgeport 
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Reel. See Clothes reel. , 576 Water Street, : : Bridgeport, Conn. n"rrlgc rutor• J. H. Manon . . . . . . . . . . . . . . . .  940,700 I . h H el b d I Re
h;��l��

e
� ��?�'��', . �� .. ������: . .  ����: . . � . . ��� 940,779 Larger CIgar C ests for ot s, Clu s, etc. Sen or catalogue. 

Repair device, adhesive, W. N. Shelton . . . .  941,047 
Rev('rsing mE'chanism, J. C. Ross . . . . . . . . . .  941,275 
Ribbon feed mechanism, C. M. Crook . . . . . .  941.130 
Rim holder, spare, B. B. Bradley . . . . . . . . .  941.�41 
Ronll construction and repah', S. G. Howe . .  940,971 
Rock drill. H. J. Hlbschle . . . . . . . . . . . . . . . .  941.251 
ROllndabout, vertical. W. A. Sullivan . . . . . .  941.209 
Sad Iron. electrical. W. A. Braun . . . . . . . . . . 941,342 
Saggar. W. E. Rivers . . . . . . . . . . . . . . . . . . . .  941,044 I 
Sand ramming machine, H. P. Macdonald . .  941,023 
Sash lock. Pearson & Llndqulst. . . . . . . . . . .  941,038 
Sash lock. G. M. Blandford . . . . . . . . . . . . . .  941.059 
Sash operating mechanism. S. E. Clbulas . .  941,343 
Saw. drag. F. Hornqulst . . . . . . . . . . . . . . . . .  940,876 
�aw hanger. L. D. Reece . . . . . . . . . . . . . . . . 940,728 
Saw swaging and shaping device, T. W. 

Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941.131 
Scale. C. M. Sturgis . . . . . . . . . . . . . . . . . . . . . . . 941,208 
Scale. platform, M. H. Winslow . . . . . . .  '. . . .  941,119 
Scraper. Bingaman & Miller . . . . . . . . . . . . . .  940,666 
Screen holding device, wire, Smiston & Ger-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941,282 I Self-cleaning rake, F. W. Wieman . . . . . . . .  941,292 1 
Sew�Jly 
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Sewing machine, T. "G.  Plant . . . . . . . . . . . . .  940,724 
Sewing machine channel moistening device, 

W. H. Hooper . . . . . . . . . . . . . . . . . . . . . . .  940,691 
Sewing machine channellng device, T. G. 

Plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 940,723 
Sewing machine, lock stich, T. G. Plant . . . .  940,726 
Sewing machine, sboe, T. G. Plant . . . . . . . .  940,72� 
Shatt, G. R. Uoore . . . . . . . . . . . . . . . . . . . . . . .  941.087 1 
Sh8rpem�r, scraper, J. B. Ackermann , . . . . .  , 940.77:l 
Shaving mug and brush casing. O. Liles . . . .  940.883 
Sheet metal bodiE's. apparatus for torming 

hollow. Adriance & Calleson . . . . . . . . . .  940.914 
Shingle bracket. J. B. Demary . . . . . . . . . . . . 940,957 
Shipping case or box, knockdown, W. H. 

Doble . . . . . . . . . . . . . . . . . . . . . . .  941.014 
Shoe. F. A. Critz. Jr . . . . . . . . . . . . . . . . . . . . .  940.856 
Shoe polishing machine. F. Humphrevllle . . .  941,345 
Shoe rack, S. Hermann . . . . . . . . . . . . . . . . . .  940.812 
Shoulder brace. J. U. Adams . . . . . . . . . . . . 940.770 
Shoveling machine, W. Whaley . .  940.997 to 940.999 1 
Sign, R. .T. Lackner . . . . . . . . . . . . . . . . . . . . . .  940.697 
Sign. illuminated, F. Ward . . . . . . . . . . . . . . .  940,847 

�:���:' !;;/'al�
a
�r�I�:, 

. ��;';bl"r;e'd: ' 'j.: '  ')i 941,144 1 
SilIC��

n
��rbici: 'p�od��I�

'g: F: 'j: T���: : : : : : :  �!U�� I Skins and the like, machine for the treat-
ment of. F. A. Gelpel. . . . . . . . . . . . . . . . . 941,317 

Slicing machine. S. L. G'arner . . . . . . . . . . . .  940.867 ' 
Snap hook, swivel, W. A. Schleicher . . . . . .  940,738 
Snow shovel. G. C. Port . . . . . . . . . . . . . . . . . .  941,271 
Soap for washing, cleaning, and bleaching 

purposes. substitute for, P. Mausolff . .  941,158 
Soda fountain. syrup pump for. H. L. 

Snedlker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940.991 
Soldering machine. W. M. Holloway . . . . . . 941, 147 
Soldering tool . autom.tlc. B. F. White . . . . .  941,218 
Sorting machine. A. Picken . . . . . . . . . . . . . . .  941.270 I Sound box for sound recording and repro-

ducing machines, J. C. English . . . . . . . . .  940,794 
Sound box for �ound rE'cording and reproduc-

Ing mschlnes, J. C. En.r:l ish . . . . . . . . . . . . 940.796 
Sound, recording, G. K. Cheney . . . . . . . . . .  941.010 
Sound recording apparatus. O. IC ChE'ney . .  941.011 
Sower, seed. S. A. Plummer . . . . . . . . . . . . . .  940,891 
Spades or other tools. mf'ans for attfl('hing 

shafts to, E. C. M. W. Stjernstcdt .  . . .  941.286 
Spark arrester. L. A. Coleman . . . . . . . . . . . .  940.95" 
Spark plug. C. A. Martin . . . . . . . . . . . . . . . . .  941 Ifi7 
Speed controller, automatic. W. A. Loomis. 940.9�9 
Speedometer. H. C. Berry . . . . . . . . . . . . . . . .  941,223 
SpinrHe bands, tE'nsion reg.ubting device tor, 

J. S. Berard . . . . . . . . . . . . . . . . . . . . . . . . .  941.18� 
Spring wheel. A. R.  Mlsldn . . . . . . . . . . . . . .  ' 941,329 
Springs. machine for making coiled. F. H. 

Sleeper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940.828 
Sprinkler system alarm, M. G. young . . . . . . 941.053 
Square. S. B. & O. J. Easley . . . . . . . . . . . . .  941,313 

Concrete 
Reinforced Concrete 

-AND-

Concrete Building Blocks 
Scientilio American Supplement 1543 contains an 

article on Concrete, oy Bt'ysson CUlluiugham. 
The article clearly descrilles the propel' com
position and mixture of concrete and gives 
l'esults of elabol'ate tests. 

Scientlll.c American Supplement 1538 gives the 
pl'oportion of gravel and sand to lie used in 
concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elauorate dis· 
cussion by Lieut. Henry J. Jones of tile 
various systems ot reinforcing concl'ete, COllcrete construction, and their applications. 
,]�hese articles constitute a splendid text hook 
011 the subject of reinforced concrete. Noth
ing better has been published. 

Scientilio American Supplement 997 contains an 
article hy Spencer Newberry in which prac
tical notes on the proper preparation ot con
crete are given. 

Scientill.c American Supplements '1568 and 1569 
present a helpful account of tbe makillg of 
concrete blocks by S.vencer Newberry. 

Scientific American Supplement 1534 gives n 
critical ' review of the engineering value ot 
reinforced concrete. 

Scientilic American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis
cussed and illustrated. 

Scientilic AmerIcan Supplement 1564 contains au 
article by Lewis A. Hicks, In which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientill.c American Supplement 
the principles of reinforced 
some practical illustrations by 
Webb. 

1551 contains 
concrete with 
Walter Loring 

Scientillc American Supplement 1573 contains 
an article by Louis H. Gibson on the prin
ciples ot success in concrete block manufac
ture, illustrated. 

6clentilio American Supplement 1574 discusses 
steel tor reinforced concrete. 

Scientill.c American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley. 
Jr" on cement mortar and concre1;e. their 
preparation and use r()r tarm purpos�s. The 
paper exhaustively ihfrutlsses the making of 
mortar r.nd concrete, depositing of concrete, 
facing concrete, wood forms. concrete side
walks. detal1s ot construction ot reinforced 
concrete posts. 
Each number of the SUpplement costs 10 

eeate. 
A set Of papers containing all the articles 

ahove mentioned will be mailed for n.so. 
Order from your newsdealer or from 

MUNN al. CO., Inc. 
361 Broadway, New Yarh City I!Iqueezer. W. M. Holloway . • . . . . . • . . . . . . .  941,146 

Btacker. hay, E. Barne8 . • • • • . . . . . • . • . . . • •  940.657 I 
Itaeker, ha7, 1'. M. Erwlll • • • • • • . • . • • . . . • •. 941,238 I ..... ___________________ , 

Washington, has used this instrument in 
studying the influence of intellectual and 
emotional states upon breathing and has 
found that, in general, concentration of 
thought, as in mathematical calculations 
or in reading, considerably decreases the 
breathing. Inasmuch as a falling off of 
oxygen in the blood results from decrease 
of respiration he suggests that this may 
partly explain the proverbial thin-blooded 
condition of deep students. Prof. Hugo 
Miinsterberg, of Harvard, finds with such 
an apparatus that sudden pleasure makes 
the respiration weaker and quicker ; dis
pleasure, stronger and slower ; excite
ment, stronger and quicker ;  acquiescence, 
weaker and slower. A similar apparatus 
when attached to the wrist writes a rec
ord of the pulse-beats, showing that pleas
ure heightens and retards them ; displeas
ure weakens and accelerates them ; and 
that excitement strengthens and quickens 
them. 

There is connected to the same record
ing instrument a device having two rods 
which press between the iips and trans
mit a record of their slightest movements 
to the paper upon the revolving cylinder. 
Similar gages keep score on the move
ments of the larynx, soft palate, and 
tongue, and thus are all of the physical 
elements of voice measured while various 
emotions are being experienced. 

In one of these laboratories, an instru
ment when attached to the hand, meas
ures its involuntary movements in three 
directions-forward and backward, from 
right to left, or upward and downward ; 
these three elements being recorded upon 
one revolving cylinder by a separate 
marking point. Experiments with this 
device indicate that the hand uncon
sciously follows the direction taken by 
the mind. When the subject commences 
to obey instructions to concentrate his 
mind on some object, above or below, or 
to his right or left, the record paper 
shows that the hand has been moved in 
the direction of that object. One test 
used by Prof. Miinsterberg is to ask the 
subject to think . attentively of a special 
letter of the alphabet and then spread in 
a half circle about the instrument cards 
bearing these letters. The average sub
ject's hand will quickly record an im
pulse toward the letter of which he is 
thinking though he is unaware of it. 
Thus it will be seen that whither the 
mind leads the hand will follow unwit
tingly, and here we have an analysis of 
gesture and also of the phenomena of 
"planchette" and "ouija board," as well 
as of the old-time parlor game of "mind 
reading"-really muscle reading. 

These man-engine gages are revealing 
many other hitherto hidden truths con
cerning the mind's unconscious control of 
the body's movements and actions, and 
perhaps the prettiest demonstration of 
this is given by a device consisting of a 
great tray containing a man lying flat 
upon his back and balanced upon two 
knife blades at such a delicacy of poise 
that the least movement sets the tray 
to see-sawing. The subject is so placed 
that his center of gravity rests over the 
blades and so long as he relaxes his mind 
and holds his breath a spirit level shows 
that the tray rests in a horizontal plane ; 
but as soon as he commences to breathe 
it commences to rock itself in cadence 
with his inspirations and expirations. 
When the subject, in response to a com
mand, commences to solve a problem in 
mental arithmetic the end of the tray 
toward his head sinks and that holding 
his feet rises, all of which indicates that 
when there is any call for special activ
ity of the brain the blood rushes to that 
organ, as if to nourish thought. But now, 
if the subject relax his mind as before 
the tray will again balance horizontally. 
Next a little device which rapidly re
volves two mirror-studded panels is 
placed before his eyes and may so fatigue 

(Continued on page 41313.) 
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Job 
Just a common 
job means just a 
common salary. 

Imagine for a moment that from 
twenty to forty years have been added to 
your life-that you have reached the age 
of fifty or sixty. 

What are you doing to-day that will 
enable you to forecast something better 
for this later period than just a common 
job and a common salary ? 

Only one class of men are absolutely sure 
of being able to nla intain their full earning 
capacity after fifty. These are the trained 
men-men who have fortified thenlselves in 
youth against the common job problem 
which confronts the un trained man at any 
time in life. 

Why not give yourself the advantages of 
something better than a conlmon education 
a�d insure against the common job prob
lem before it is too 1.'1 te and you have lost 
ambition ? 

Don't give old age a chance. Let the 
American School train you so your services 
will be desired and sought after- not 
endured or overlooked. 

Fill in and mail us the coupon. Let us 
tell you how you can Qualify for the position 
to which you aspire in either the great fields 
of Engineering or Business. 

AMERICAN SCHOOL OF CORRESPONDENCE 
CHICAGO, u. S. A. 

FREE INFORMATION COUPON 

American School of Correspondence : 

Please send me your Bulletin and advi.e me how I 
can Qualify for positioo marked n X." 
· .. Bookkeeper 
• • •  Stenographer 
• • .  Accountant 
• . . Cosl Accountant 
• . .  SY�ematizer 

. . .  Draftsmall 
' "  Archilect 
• . .  Civil Eugineer 
• . .  Electrical EDgineer 
• • .  Mechanical Engineer 

• . .  Cerl'f'd Public Acc'nt 
. . . Audilor 

• , .Sanitary Engineer 
• • •  Steam Engineer 

• • •  Business Manager , • .  Commercial Law 
• • .  Fire Insurance Eog'r 
• • .  College Preparatory 

NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
OCCUPATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Scientific American, 1?-4-'O9 

Lubrication Costs Less Than Repairs 
Most ot the bills for automobile repairs are really 

t�d���S y!c���t��Wft0�
i
fns��ci�1�guia;ep��:i for your particular car will giVeperfectluCricatton 

and save time, trouble and money. 
VACUUM 

MOBI LOIL  
is made in six different grades. One of these is the right grade for you. The requirements of yonr car 
itofi�)ib�i�����r�d���lfl':i�b���nf?J�p���1:.0c::. 

SendJor booklet listing every auto
mobile made and the grade oj,JIOBI LOI L prepared Jor it. 7'here
alter, "ou need only watch the labe' 
on the can; the car will take care 
o/itself. The book is free ; its/acts 
on the science oJlubrication arein
valuable. Givestrackrecords to date 
and other potent motor pOinters. 

MOBlLOIL,ln barrels and in 
cans with patent pouring spout, 
�:g�¥a�lu��a�;s everywhere. 

VIICUUM OIL CO., 
• Rochester, N. Y. 
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Cia efe d Ad· rte t I them that sleep will ensue. If so the 
SSI Ie ve Isemen S end of the tray holding his head will rise 

Advertising in this column is 75 cents a line. No less and that holding his feet will fall, show
than fOur nor more than 10 lines accepted. Count 
seven words to the line. All orders must be accom- ing that in sleep the blood leaves the 
panied by a remittance. Further information sent on brain for the extremities. For a some-re

l��t THIS COLUMN CAREFULLY.-You will find what similar purpose is 3: large glass jar 
inquiries for certain classes of articles numbered in holding the arm, submerged in water. conseootive order. If you manufacture these goods 
write us at once and we will send you the name and When any action of the mind causes the 
address of the party desirinll the information. There f is no charge for this service. In every case it is blood supply 0 the arm to increase or 
necessary to Kive the number of the inquiry. decrease--as the vital fluid is attracted 
Wbere manufacturers do not respond promptly the 
inquiry may be repeatea. t oward or repelled by the brain-a 

MUNN & CO •• Iuc. marking point resting upon the paper of 

B U SI N ESS OPPORTU N ITIES. 
WANTED. Mannfacturer of enamel ware to man-

�:.��: ��"ft'UcJ'��� �ck'L
o
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sis. 

Inquiry No. 891�.-For manufacturers of "Wydt's 
Electro-cat ytic Sparking Plug." 

PATENTS FOR SA L E. 
FOR SALE.-Pateut No. 936.000. A spring wheel to 

substitute the rubber-tire wheels actually used for 
automobiles. Address Luis 1. Leon, San Juan, Porto 
Rico. 

tl!en�'.!�rw�'t�
9
�l<ids 'I

a
s::o�

, �� fl.�
n
#:g;�:o

r
;.�: 

meters. 
FOR BALE. Patent No. 000,457. An improved lathe 

rest tor holding cylindp.rswhile being bored tnan engine 
lathe. For further particulars address A. E. Whiting, 
Weston, W. Va. 

Inquiry No. 8996.-Wanted addresses of manu
facturers of machinery for working orange wood mani
c nre sticks. 

FOR SALE.-Patent No. 00I,!m.. Shock cushioning 
neck-yoke. Somethinll new, nothlnll of the kind on 
the market. Sell outright, reasonable. Address Wi!
llamKlelneschay, Campbellsport, Wisconsin. 

luquiry No. 8990.-For illformation rega,ding 
shoes not made of leather but similar to the same and 
are as durable. 

DO you want; to mannfacture electric heaters? The 
best patent that ever was issued In tbe United States 
is No. 12.,7,12; for sale. Write Moise Landry, Hotel 
Carolyn, Turlock, Cal. 

Inquiry No. 9014.-l<'or manufacturers of ma
chinery. Bupplies, etc., to equip a small plant for the 
manufacture of iridium-tipped llo1d nib makinl( for 
fountain pens. 

FOR SALE. 
THE SANBORN BAG UFTER. A deVice to assist 

in handling ba go of grain, cement, etc. Saves the 
finl<ers and avoids dsmage to ball. SamDle sent free 
on request. H. & E. Sanborn, Portland, Maine. 

Inquiry No. 9016.-Wanted, machinery necessary 
for au installation of a plant for refltoing salt by a 
modillilS tion of the Bessemer process. 

��!��Jlti.-;�g,';,�r!�
e
;:;r�nl\M'!et�bi':.�'i,

s :��� 
to cut all size threads, 3 to 40 in. Price only $43:50. Ad· 
dress L. F. Grammes & Sons. Allentown, Pa. 

InquirY No. 90!l3.-Wanted,to buy silk machines 
from re-reeling, twisting, doublinll, to the tlnal process 
of making it into clothes. 

FOR SALK-An Alvin Clark 4-illch Equatorial Tele-
;�&i.5 �b�r��:'

B
5����i;:g �f:�:. �b�c![ig�fil. 

Cost 

Inquiry No. 9021J.-.Wanted, address of rubber 
manufacturers in Germany. 

FOR SALE.-Patent 928,216. Improvement on pipe 
wrench. Simple in constructien and automatic. For 
foIl Infonnatlon. write A. C. Pearson. Attorney, 3� 
V irginia. A venne, IndianapolIs, Ind. 
Inquiry No. 9028. - W-anted, to buy a washing 

machine that is run by a coil spflng motor. 

TYPEWRIT E RS.  

t h e  moving cylinder above described is  
raised or lowered. With this has been 
determined that every emotional excite
ment speaks in the blood supply of every 
limb. 

How our states of mind unconsciously 
alter, also our powers of performing 
muscular work, are nicely demonstrated 
by a machine attached to the middle fin
ger, generally accepted by physiologists 
as the index to the body's muscular tone. 
A vise holds the forearm and hand out
stretched, palm upward, upon a table, and 
the finger is harnessed to a cord hanging 
over a pulley and suspending a weight. 
As the finger is bent and straightened it 
raises and lowers the weight and at the 
same time a recording point worked by 
the cord keeps score upon a revolving 
cylinder. It has been discovered that if 
the subject concentrates his mind upon 
the effort of thus contracting his finger 
frequently and each time raises the 
weight with his utmost force, his finger 
will weaken and after a time will scarcely 
stir the weight. But if he continues to 
make this effort regardless of the results 
-without worrying about them�ooner 
or later the strength of the finger will be
gin to return and will move the weight 
almost as much as before. Thus he will 
continue with alternate periods of fatigue 
and alniost complete recovery-a phe
nomenon akin to that of the athlete's 
"second wind." The experiment plainly 
demonstrates how fear of the results of 
effort will wear upon the muscles with 
which the effort is made. 

Among the most important of the gages 
which measure a man-engine's compara
tive powers of self-direction are those 
which record the acuteness of the senses 
-of those telegraph systems over which 
are dispatched, from the various objects 
to consciousness, the subtle messages 
upon which our total impressions of per-

REAL REMINGTON. $18 75.-0ne machine only in ceived objects are based-the raw ma
new localities to secure desirable allent. Special &./!ents terial, in fact, out of which our every 
¥f&:s ���E!1:� o¥;��:.��:: \lfx�h�:';�
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b
il��� thought is manufactured. New York .. 

Inquiry No. 9029. -Wanted, catalogues and aU · Acuteness of hearing is tested by a de}'j,
�i.':t�

�o�r�� 'g:f�inery for braiding straw in manu· vice in which balls of cork fall a certain 

M I SCELLANEO U S. 
"UGHT, HEAT, MAGNETISM AND ELEC

'l'RICITY are all one and tbe same thing." If you 
want to know wnat they are, send Jifty cents for 
a copy of tbis pamphlet to A. 11. Howland, El Paso, 
Texas. 

Inquiry No. 90S4.-Formanufacturersofmachin. 
ery that could reduce stumps to ktndllDl< wood. ' 

W ANTED.-Deslgns for a successful sln!,le pUII� 
'l'�X::�n'!��P6��:t�0�� 'm'r';,���'6li�1:!'IIl�

d ress A. . 
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HAIR GROWS when our VacuUm Cap is used a few 
minutes daily. Sent on 60 days' free trial at Our expense. 
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Vacuum Cap Co., 556 Barclay Block, Denver, COlO. 
Inquiry No. 90Sf'O.-Wanted, the address of the 

Chipman Electric Purifying Co. 

L I STS OF M A N U FACTU R ERS. 
COMPLETE LISTS of manufacturers in aU lines su;>

plied at sbort notice at moderate rates. Small anti 
f ::t�s )�����m'hl!e��rai���

er
i:

t 
a�v���.P

riCl�·dr!:s 
MUnn & Co., Inc., List Department. Box 773, New York. 

Inquiry No. 9042.-Wanted the address of Farney 
Safety Razor co. 

A LIST OF 1,500 mlDlng and consulting enllineers on 
cards. A very valuable list for mrcularizing, etc. 
Price $15.00. Address Munu & Co., Inc., List Depart
ment. Bo�773, New York.. 

Inquirv No. 904S.-Wanted the address of the 
manufacturers of mirrors thflt are t.ransparent when 
the light in the rear is stronger. 

sa�;1�:!la£:0pUl�scr.tnt-Wanted to buy outfltsneces-

Inquiry �o. 904c1J.-Wanted the address of the 
International I�umber and Development Co., manu· 
facturers of hard wood. � 

thIen,:r:��al::;e �?jPk;;:;:'''o'}tr�lr�����vas��� �� 
crates. 
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Inquiry No. 904!o1.-Wanted, addre.s ot manufac
turers of meW table slides for extension tables. 

Inquiry No. 9049. -Wanted, to buy rotary brushes 
Buitable for a shoe shiniIlll machine. 

;o�n���;ac�nl':::r�h�:;�
n
j:�;.{:ire�

u
�c��I''E,�r:;, 

potatoes. also manufacturers of equipments for vege
table canneries. 

Iuquiry No, 901J1 .-Wanted. to buy machinery for 
extraction of cotton seed oU on a small scale. 

distance upon a plate of glass, the ear 
being distant so many inches. At the 
outset of this test the height from which 
the balls fall is so slight that the ear 
does not perceive their impact, but the 
length-of drop is gradually increased un
til the sound commences to be audible. 
The acuteness of each ear is measured 
upon a scale in units · of the length of 
drop at which perception of the sound 
just barely commences. Then there is a 
gage measuring the ear's estimate of di
rection. A graduated horizontal circle 
surrounds the head and after the subject 
has been blindfolded a sound is made 
with a telegraphic sounder moved to the 
different degrees marked in the circle. 
The subject's estimates of the direction 
whence the sound issues are compared 
with its actual direction. 

Acuteness of seeing is measured by de
vices too numerous for description. One 
of the most interesting exposes a long 
black surface across which extend three 
movable white strips. Two are placed a 
certain distance apart and the third, mov
ing automatically, is stopped by the sub
ject at the point which he estimates to be 
exactly between the others. A concealed 
scale shows his error. 

When his acuteness of smell is tested 
the subject sits before an instrument 
from which protrude into his nostrils a 
pair of tubes connecting with a metallic 
case shielded from his eyes, The exam
iner fits to the open end of the tubes 
various cylinders filled with substances .of 
different perfume, whose strength varies 

(Ooncluded on page 423. ) 

Three New Interesting Books 
The Scientific American Boy at School 

By A. RUSSELL BOND 

12mo. . 338 Pages. 314 Illustrations. 
Price $2.00 postpaid. 

TH I S  book is a sequel to "The Scientific American 
Boy," many thousand copies of which have been 
sold, and has proven very popular with the boys. 

. rhe main object of the book is to instruct how to 
build various devices and apparatus, particularly for 
outdoor use. The construction of the apparatus, which 
is fully within the scope of the average boy, is fully 
described and the instructions are interwoven in an in ter
esting story, a feature which has assisted in making the 
"Scientific American Boy" so popular with the boys. 

It takes up the story of "Bill" and several of his 
companions at boarding school. They form a mysterious 
Egyptian society, whose object is to emulate the resource
fulness of . the ancients. Their Chief Astrologer and 
P.riest of the Sacred Scarabeus is gifted with unusual 
power�, but his magic is explained so that others can 
copy 1t. Under the directions of the Chief Engineer, 
dams, bridges, and canal·locks are constructed. The 
Chief Admiral and Naval Constructor builds many types of boats, some of which are entirely new. The Chief Craftsman and the Chief Artist also have their parts in th" wor,,- do�e. by the Society, over which Pharaoh 
and h1S Grand V1ZIer have charge. Following is a list of 
the chapters : 

Chapter J, Initiation ; Chapter II, Building a Dam ' Chapter HI The Skiff ' Chapter IV, Tb� Lake �ouse ; Chapter V, A Midnight Surprise ; Chapter VI; The Modern Order of Anc1ent Engmeers : Chapter VII, A "Pe(lal Paddle Boat" . Chapter VIII Surveying ' Chapter IX, Sounding the Lake ; Chapter X, Signaling Systems ' Chapter XI Th� Howe Truss Bridge ; Chal?ter XII, The Seismograph, Chapter XIII, The Canal 'Lock ; Chapter XIY, Huntmg WIth a Camera ; C.hapter XV, The Gliding Machine ; Chapter XVI, Campmg Ideas ; Chapter XVII, The Haunted House ; Chapter XVIII, Sun Dials and Clepsydras ; Chapter XIX, The Fish-Tai� Boat : Chapter XX. Kite Photography ; Chapter XXI, Water-Kites and Current Sallmg ; Chapter XXII, The Wooden Canoe ; Chapter XXIII, The Bicycle Sled ; Chapter XXIV, Magic ; Chapter XXV, The Sailboat ; Chapter XXVI, Water Sports, and Chapter xxvn, A Geyser Fountain. Index. 

Handy Man's Workshop and Laboratory 
Compiled and Edited by Ae RUSSELL BOND 

12mo. 461 Pages. 310 Illustrations. 
Price $2. 00 postpa id. 

EVERY practical mechanic, whether amateur or professional 
�as been confronted many times with unexpected sltua: 
hons calling for the exercise of considerable ingenuity. 
The resourceful man who has met an issue of this sort 

successfUl'! seldom, if ever, is averse to making -public his 
methods 0 procedure. After all he has little to gain by keeping the matter to himself and, appreciating the advice of other practical men in the same line of work, he is only too glad to contribute his own suggestions to the general fund of information. 

About a year ago it was decided to open a department in the Scientific American devoted to the interests of the handy man. There was an almost immediate response. lIundreds of 
valuable suggestions poured in from every part of this country 
and from abroad as well. Not only amateur mechanics, but 
professional men as well were eager to recount their "IXperi
ences in emergencies and offer useful bits of information, in
genious ideas, wrinkles or "kinks," as they are called. Aside 
from these, many valuable contributions came from men in other 
walks of life-resourceful men, who showed their aptness at 
doing things about the house, in the garden, on the farm. The 
electrician and the man in the physics and chemical laboratory 

furnished another tributary to the fiood of ideas. Automobiles, motor cycles, motor 
boats and the like frequently call for a display of ingenuity among a class of men who 
otherwise would never touch a tool . These also contributed a large share of suggestions 
that poured in upon us. It was apparent from the outset that the Handy Man's Work
shop Department in the SCientific American would be utterly inadequate for so large 
a volume of material ; but rather than reject any really useful ideas for lack of · space. 
we have collected the worthier suggestions, which we present in the present volume. 
They. have all been classified and arranged in eight chapters, under the following 
headmgs : 

I, Fitting up a Workshop ; II, Shop Kinks ; III, Soldering of Metals ; IV, The 
Handy Man In the Factory ; V, The Handy Man's Experimental Laboratory ' VI The 
Handy Man's Electrical Laboratory ; VII, The Handy Man About the House ' 'VIII 
The Handy Sportsman ; IX, Model Toy Flying Machines. Index. 

" 

Concrete Pottery and Garden Furniture 
By RALPH C. DAVISON 

Aul8tant Secretary Concrete Association of America 
12mo. 196 Pages. 140 Illustrations. 

Price $1.50 postpaid. 

TH I S  work should appeal strongly to all those Interested in 
ornamental concrete, as the author has taken up and 
explained In detail in a most practical manner the 
various methods of casting concrete in ornamental 

shapes. The titles of the thirteen chapters which this book 
contains will giv� a general idea of the broad character of the 
work. They are entitled : 

I, Making Wire Forms and Frames ; II, Coverinf the Wire 
Frames and Modeling the Cement Mortar into Form ; II, Plaster 
Molds for Simple Forms ; IV, Plaster Molds for Objects Having 
Curved Outlines ; V, Combination of Casting and Modeling-An 
Egyptian Vase ; VI, Glue Molds ; VII, Colored Cements and 
Methods Used for Producing Designs with Same ; VIII, Selec· 
tion of Aggregates ; IX, Wooden Molds-Ornamental Flower Pots 
Modeled by Hand and Inlaid With Colored Tile : X, Concrete 
Pedestals ; XI, Concrete Benches ; XII, Concrete Fences : XIII, 
Miscellaneous, Including Tools, Waterproofing, and rein
forciug. 

The first two chapters explain a most unique and original 
method of working pottery which has been developed by the author. The chapter on color work alone is worth man v times the cost of the book inasmuch as there is little known on this subject, and there is 

a large and growing demand for this class of work. The author has taken for granted 
that the. reader .knows no�hing whatever about the material and has explaine.d each 
progress1ve step III the varIOus operations throughout in detail. These directions have been supplemented with half-tones and line Illustrations which are so clear that no one 
can misunderstand them. The amlltenr craftsman who has been working In clay will 
especially appreciate the adaptability of concrete for potterv work. inasmUCh as It is 
a cold proce.ss throughout, thus doing away with the necessit.v of kiln firing, which is 
necessary w1th the former materiaL The book is well gotten up, and is printed on 
heavy glazed paper and abounds in hafidsome Illustrations throughout, which clearly 
show the unlimited possibilities of ornamentation in concrete. 

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

Plecue mention the SCIENTIFIC AMERICAN when writinll to "dDert;'en 
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Starch, soluble. A. E. Militz . . . . . . . . . . . . .  941.159 Steaw. 1i. ��J�nn��i� . .  ��·�����e . . .  �e.��l.a.t.o�: 941,092 Steam washer, automatic, R. E . .Jack . . . . . .  940,694 Stocking, self-supporting, G. Graham . . . . . .  941,193 Stopper, O. A. Borden . . . . . . . . . . . . . . . . . . . .  941.302 Stove, ;Tobnson & Noble . . . . . . . . . . . . . . . . . .  941.321 Stoye and range top, cooking, B. B. Cuiycr 941,064 Stove frame, gas. F. Grall'. ;Tr . . . . . . . , . . .  941.141 Stovepipe. W. W. Grabam . . . . . . . • ' . .... . . .  940,927 Street indicator and advertiSing device, combined, ;T. H. Goodier . . . . . . . . . . . . . .  940,963 
Sweep stock, ;T. Stone • . . . . . . . . . . . . . . . . . . . .  94U.005 Swimming appliance, W. A. Glazier . .; . . .. .  941,244 Swing, E. V. Lewis . . . . . . . . . . . . . . . . . . . . . .  941,081 
Talking machine sound box, ;T. C. English . . 940.795 
Talking machine stand and horn, combined, H. C. Miller, reissue . . . . . . . . . . . . . . . . . .  13.044 Talking machines, apparatus for making sound records for, C. S. Wickes . . . . . . .  941,�91 Teaching penllianahip, device tor, S. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940,744 Telepbone attachment, C. B. Mitcbell . . . . . .  941.086 Telephone cabinet, C. E. Oxford . . . . . . . . . .  941.336 Telephone key and means for actuating the 

salll�, W. Christensen . . . . . . . . . . . . . . . .  940,673 Telephone mouthpiece', antiseptic, G. Row-lands . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .. 941,173 Telephone system, D. S. Hulfish . . . . . . . . . . .  940.693 Telephone system, H. B. Stone . . . . . . . . . . . 940,746 Telephone system, ;T. N. Wallace . . . . . . . .  940.994 Telephonic ssytem for auditoriums, I{. M. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941,114 Thorium sulfid. making, ;T. L. Huber . . . . . . .  941,071 Threshing machine concave, O. H. Paschke. 941,037 Tie. See Cross tie. Tile-faced blocks, machine for molding, Meeker & Drake . . .  ' .. . . ... . ... . . . . . . .  940,983 Tin plate by means of chI orin, detinning,. 
IL von Schutz . . . . . . . . . . . . . . . . . . . . . . .  940,898 Tin plate finishing machine, E. Norton • • • • •  940,715 

Tire, A. T. ·.rlzard . . . . . . .. . .. . . . . .. . . . . . .  941,289 Tire, cushion, C. O. Baughman . . . . . . . . . • • .  940.919 Tire for vehicles, reSilient, G. O. Draper . . . .  941,015 Tire protector, rubber, H. R. Palmer, reissue 13.045 Tire, spring, R. lH. Spencer • . . . . . • . . . . . . . .  940,904 Tire, wheel, F. L .  Berg . . . . . . . . . . . . . . . . . . .  941.058 Tobacco press, C. H. Hammond . . • . . . . . . . .  940.803 Tongue support, W. C. D. Evans . . . . . .. . . .  940,960 Tool holder, W. ;T. Powell . . . . . . . . . . . . . . . .  941,272 Tool holder and means for setting the tool� therein, M. Morton . . . . . . . . . . . . . .  940,938 Torpedo, ;T. Tasto . . . . . . . . . . . . . . . . . . . . . . . . .  941,111 Toy, A. H. Cotton .' ............... . . . . . ... 941.311 Track structure, C. W. Kutz . . . . . . . . . . . . . .  941,324 Trap, O. ;Tanke . . . . . . . . . . . . . . . . . . . . . . . • . . .  940.877 Trap, W. W" Worcestpr . . . . . . . . . . . . . . . . . .  940,911 Traveling bag hinge, W. ;T. P�tri .  . . . . . . . . . .  941.0,40 Treadle mechanism, W. Bartholomew. . . . . . .  940,659 Trick chair, E. De Moulin . . . . . . . . . . . . • . . . .  941,135 Trolley pole catcher, ;T. H. Walker . . . . . . . .  941.216 Trolley, self-restoring, IL H. Parker . . . . . .  040,718 Trousers crease retainer, H. A. Neumann . .  940.712 Truck, car, W. H. Son . . . . . . . . . . . . . . . . . . .  940.001 Truck, car, C. W. Wodznski . . . • . . • . •  , ... 941,293 Truck side frames, brake hanger pin con-struction for car, G. G. Floyd . . . . . . . . .  940,865 Tubes, appara tus for making spirally wound, C. F. ;Tenkins . . . . . . . . . . . . . . . . .  941,255 Tug attachment, shaft, Littman & Lackie . .  941,a26 Turbine, , elastic fluid, J. S. Green . . • . . . . . .  ' 940,802 Turbine, elastic 1Iuid, P. ;T. Hedlund . . • . . . .  940,874 Turbine, steam. M. Keller . . . . . . . . . . . . . . .  '. 941,322 Turbines, automatic stop for elastic fl.uid, F. Hodgkinson . . • . . . . . • . . . . . . . . . . . . . . .  940.089 Typewriter. keywbeel, ;T. W. Miller, Sr . . . .  941,026 Type"Titing machine, H. R. White • . . . . . .  940.765 Typewriting machine. O. Woodward . • . . • . . .  941.120 Typewriting macbine, C. B. yaw • . . . . . . • . .  941.122 Typewriting machine, ;T. C. McLaughlin . . •  941,166 Typewriting machine adjusting appliance, . C. S. Alverson . . . . . . • . . . . . . . . . . . . . . . • .  941,204 Undertaker'S lifting strap, J. ·P. Huber . • . .  941,072 Union suit, J. E. Richards, reissue. . . . . . . . .  1 3,046 Unloading device, shiftable instantaneous, J. Hcrks . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  940,811 Urinal, female, M. M. Van Vechten • • • . . . .  940,756 Valve, ;T. C. Evans . . . . . . . . . . . . . . . . . . • • . . .  941,314 Valve controlling device, E. T. Pardee . . • • . •  941,033 Valv�, �ut-01f, J. L. Moore . . . . . . . • • . . • • . . .  940,815 Valve device for corrosive" liquids, W. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941,351 Valve gear, Cbubb & Mullen . . . . . . • • • • . • • .  .941,189 Va1ve, rotary discharge, O. Mantius . • • . . . . •  941,024 Vaporizer, oil, J. F. Malcom • • • • •  
' 
. • • . • • . . •  940,981 Vegetable cutter, ;T. Spenko • . . • • . • • . . . • • .  940,830 Vegetable cutter. ;T. Moreau . . . • • . • • • • • . . .  941,16� Vegetable masher, B. Iitsuka . . . . . . . . . . . . •  941,073 Veh'cle brake, automatic, C. E. Crumm . . . .  941,063 Vehicle canopy top, ;T. Reid . . . . . . . . . . . . . . .  941,274 Vehicle, dumping, W. H. Phillips . . . . . . . . .  940.721 Vehicle, motor, ;T. A. Charter . . . . • . . . . . . . .  941.129 Vehicles, gear actuating mechanism for mo-tor, G. H. Lancbester . . . . . . . . . . . . . . . .  941,261 Vehicles, pole attaching meallS for, J. O. Ualoney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 940,982 Velocipede, G. C. Worthington . . . • • • . . . • . •  941,121 Vending macblne, W. H. Laraway . • . • • . • . •  941,079 Ventilator, ;T. M. Rose . . . . . . . . . . . . . . . . • . •  941,171 Vests, trousers, etc., means for adjusting, F. M. Schmidt . . . . . . . . . . . • . . . . . • . . • • .  941,277 Veterinary instrument, E. G. Lawton • . . . • •  941,325 Violin key, H. Harmer . . . . . . . • . . . . • • . . . . .  941,106 Wagon, camping, D. L. Hardin • . . . . . . . . . .  941,195 Waist and skirt supporter, A. M. Preston . •  941,207 Wallet, ;T. R. Cardwell . . . . . . . . . . . . . . . . . . •  940,853 Warp beam tension device, G. Reller . . • • • •  941,20-1 Wasbboard attachment, M. G. Sarno • • . • • . •  940,896 Washer. See Stea,m washer. Washers, bearing for sterilizing, W. Bar-tholomew , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940,663 Washing machine, Lewis & Graves . • • • • . . .  940,882 Wasbing machine, W. E. Devore . . • • . • • • • •  941,344 Washing machine attachment, S. Bowman • •  941,304 Washtub cover, A. Adams . . . . . . . . . . . • . . . .  941,054 Watches and clocks, individual hair spring 

stud index for, C. Teske . . . . • . . • • • . . . •  940,750 Water bag, F. A. Gordon . . . . . . . . . .  ; ... ... 941,245 "Tater closet, etc., tank, G. H. Bailey, 
940,951. 940.952 Water closet, ventilating, C. H. Tbompson. 940.833 Water fount.in, B. Kaminsky • • . . . . . . . . . •  940.879 Water heater, D. Hanlon . . . . . . . • . . • • . . . • .  940,685 Water heater, G. C. Madsen • . . . • . • • • • . . . .  940.980 Water heater. G. H. Wade . . . . . . • • . . • • . . .  941.215 Water power applying apparatus, F. T. Newbery . . . . . . . . . . . . . . . . • • . . . • • • . . • • . •  941.090 Water wheel, D. D. Dennis • . . . . • • • . . . . . . .  940,677 Web folding mechanism, E. Klein . . . . . . . . . 940,933 Wedges, manufacturing compound tapered, C. E. Sweet . . . . . . . . . . . . . • . . . . . • . . .  '. . .  940.949 Weeder, F. M. Newland . . . . . • • . . . • • • . . . . .  941.091 Welding tool, W. A. Sparks . . . . . . . . . . . . . .  940,903 ""'ell strainers, self-closing bottom for, J. A. Pollsrd . . . . . . . . . . . . • . . . . . . . . . . . . . . .  941,205 Well tubing and means for connecting sec-tions thereof, G. A. Pittman . . . . . . . . . .  941,204 Wheel guard or fender, vehicle, J. O. Rob-erts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 941.170 Wheels, mud scraper for, J. O. Davison . . . .  940,859 Winding, doubling, gassing, and like ma-chine, yarn or thread, Higginson & Arundel . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  941,319 Winding indicator, ;T. C. Hawkins . . • • . . . . .  941.143 Window, ;T. Cooney . . . . . . . . . . . . . . . . . . . . . . .  941.310 Window construction. metalf',G. , H. Forsyth 941.018 Wire joints, tool for formIng, A. B. Pro-basco . . . . . . . . . . . . . . . . . . . . . . . . • • . . . • • . .  940,823 Wire stretcber, M. M. Marty . . . . . • • • . . • . •  940,884 Work support, W. C. Stewart . . • . • . . . • • • • .  940.745 Wrench, W. P. Lewis . . . . . . . . . . . . . . . . . . .  940.977 Yeast compound, dry, ;T. E. yost • • • • • • . • • •  941,221 

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 this office for ,10 cents, provided the name and number of the patent desired and , the date be given. Address Munn & Co., Inc., 361 Broadway, New York. Canadian patents may now be obtained by the in· ventors for any of the inventIons named in the fore· �oing list. For terms and further particulars address Munn & Co., Inc., 361 Broadway, New York. 
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-- I N V EN TO R S --
We manufacture all kinds of Machine Novelties. Consult us 

as to developing, perfectin2' and marketin2' your patents. 

MACHINE ACCESSORIES AND NOVELTIES MFG. CO. 
PROVIDENCE. R. I. 

CONSU LT I N G  ENG I N E ER. 
ERNES'l' L. RANSOME Reinforced Concret,e 
11 Broadway, New York 

SOUTHERN S TAMPING & MFG.  CO. 
Manufacturers of special and patented articles. 

B. 8., Na8hiUle, Tenn. 

Corliss Engtnes, Brewcrs and BottleTs' Macllinery. THI!: VI I;r�,l{ 
M�·G. CO., 899 Clinton St� Milwaukee. \Vis 

MODELS a. EXPER I M E NTAL W OR K. In ... entioUll <ieveioped. SpeCial Yacblnel"J'. 
E. V. BAILURO CO •• 24 Frankfort Street. New Yorle. 

RUBBER Expert Manufacturers 
Fme Jobbing Work 

PARKER, STEARNS .t CO •• US-ltO SbeffieldAv •• B·kIJn. N. Y. 

DRYING MACHINES For Gs':����·��:E�terl.lo 
Hanmbal, ],Jo., U. S. A. 

THE BE,"T r.HRI8TMA� GIFT FOR BOYS. Small Hot Air Engines, �to u: H. P. Practical. Quiet, Safe, '10.00 auG upwards. 
ESSEX ... BlUTH (lO., 6 Lock Street, B .... }o. N. Y. 

Convert Your Bicycle into a 
Motor.Cycle ���:I. Fi:,!I;-�t��\: Abo Martne .lId StatifIBary Moto". 
a.d "-·a8tln.� • . Staron fOT catalog. 

STIWFEY IFG. CO. 
I8tl W. Girard A.n., PJdladelphla, Pa. 

SEALED PROPOSALS. 

W ANl'ED.-Tbird·cl.ss a.s!stant inspectors of enJl'neert:n� mate£ial at 14 48 per diem. An examinatton will be held at the Navy Yard, Brooklyn. N. Y" and tbe 
'ir�:;'�le:Je It:!lal*no''ry:;,�fIu�tb.!'if.g�:.�ri�ce!'t��rifk 
lllOO, to 1111 the above posit Ion.. For furtberlnformation 
���!��v�cy:a::��:n�f ��nJe��� 8�!�i fio��� 
stead Steel Works, M:lDhall, Pa." 

NOVELTIES & PATENTED ARTICLES 
M,NUfACTUREO B Y  CONTRACT PUNCHING 0 ES "P': ', MACHINERY E.KON IGSLOW S fAMP ING & 001 WORKS C, E vE AN') 0 

Schools and Colleges 
E L E C T R I C I T Y  

PRACTICALLYAND I N D I V I DUALLY 
TA U G HT 

Throuah the medium 01 toolo and machinery. Our students 
learn '" doina! the work under the lIIIidanee of skilled in
IINctoia._ in. , the laraest and best equipped Electrical School in the U. S. Write or call for Prospeclut. 

NEW YOUK ELECTRI()AL SCHOOL 
In' Weat 11th Street New York (lIty 

Learn Watchmaking 
We teach it thoroughly in tt8 1DBny months as 11 formeriy took years. noes away with tedious appreI •• ticeshtp. Money earned while ptudying. Positious secured. Easy terms. Send for catalog. 

ST. LOI;IS WATCIIJlAKING SCHOOL. St. Loula. :\10. 

The 
Middle West 

Number 
of the 

SCIENTI FIC 
AM ERICAN 

On December I I  th, 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 
luddly 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 manufaduring ter
ritory. 

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

I. The ChicaKo and Gulf Waterway .-·An ,IlUB' 
Irated desc,lptlon ot ';bICallO'. dralnOJle CRnal. an en
�lne�rID� wurk which stands "lthouL a par>lliel in tbe world. 

oJ the Flif::f�l��lfl i:� ��r:':���:�f'nd������l:�lf mOl!!t of Ul! may realize. 

with the distance to which the cylinders 
are moved back beyond the tube ends. 
This distance is marked by a scale upon 
which is read the point where the subject 
first perceives the perfume, and thus is 
the acuteness of each nostril determined. 

Taste is measured by solutions of sugar, 
quinine, tartaric acid, salt, etc., which are 
more and more diluted with water until 
the tongue-to which they are applied 
with it dropper-no longer perceives the 
flavors; and the weakness of the solu
tion marks the acuteness of the subject's 
sense of taste. 

When testing for acuteness of touch, 
the examiner holds what appears to be a 
rimless wheel from whose hub radiate a 
score of slender spokes. From the free 
end of each hangs a thread of slenderest 
cocoon fiber suspending a small diBk of 
elder pith. All of the disks are of Bqual 
size and apparently of equal weight, but 
in reality are surmounted by tiny buttons 
of metal which give them different 
weights; varying from one to twenty mil
ligrammes ( 1/65 to 20/65 of a grain ) .  
The subject being blindfolded, the exam· 
iner, commencing with the lightest disk, 
successively lowers one at a time upon 
the subject's skin. Several of the lighter 
disks are not felt, but soon there 'is ap
plied one that is, and the weight of this 
lightest disk perceived deter��nes the 
subject's sensitiveness. There are addi· 
tional devices for measuring the various 
other elements of feeling, such as percep· 
tions of weight, temperature, pressure, 
pain, etC. 

• • • 
INDOOR BED TENTS. 

(Concluded from page 416.) 

in the room, and two persons can sleep 
in the same bed, while only one uses the 
tent. 

This, so , far, has been a most success
ful device for admitting fresh air on sani· 
tary princi�les to a sleeping room. It 
enables one to breathe the outsid<:> air 
without danger of being chilled or ex· 
posed to drafts and colds. Some who 
tried this tent felt that the fresh air was 
too cold in storms or wet weather, and 
they use an outside awning, which can 
be adjusted at pleasure. With these 
tents the body can be kept warm, while 
the head, which is toughened to the cold, 
can obtain the stimulation it needs. This 
last can be modified by a Canton-flannel 
hood, which can be made so it will come 
down over the shoulders, and have a face 
opening large enough to leave the eyes, 
mouth, and nose exposed. The cape of 
this hood covers the shoulders if by any 
accident the bed clothes slip off them. 

Fresh air allays sweating, provides 
good sleep-these tents are capital for 
insomnia-and helps the appetite. The 
cold air increases resistance to disease, 
purifies the blood, and prevents consump
tion, three reasons why one should 
breathe it at night. The theory of keep
ing the head in the cold and the body 
warm is that the body loses eighty to 
ninety per cent of its heat through the 
skin by radiation, and cold is bracing 
only when it comes in contact with the 
respiratory organs. On this theory, no 
good results are obtained when the feet 
and lower l imbs get cold. On a cold 
night one can move away at least twelve 
inches from the window and still be 
under the, tent, get perfect circulation, 
and be sure of getting up in a warm room 
in the morning. VII. Tbe Steel ludustry.-One of the greatest II. ChicaKo a� a Railroad Center.-Chicago is steel plants In the world is that which has been built at 

the greatest raJroad center in the wQfld. Gary. Not so many years ago Americah):! as 
IJl. The Wonderful Grain Trade ot"ChicaKO. �aV}ol.�Cb��.c;,.,���i��!t �fn��at,·Yon'"a· r.s8yt8�!"m "OffbCahn!: well as foreigners were afraid of the -Chicago is an enotmOUB wbeat bin, iDto whICh mu.ch '" .. ---..... .... 

of the grainraiBed in the middle West is ponred ling freight by meaos of subways. night air, though we have no such ma-
IV. Sh ippinll" on the Great Lakes.-Most of the .o�fc;, :fth�a�:\�er,::���r,lg':!n�h4�:�ftyisCSh��apfi�� larial districts as around Rome. Fortun-tron ore tha.t 1s now smelted in Pennsylvania 18 mined "th 1 h d in the middle West. '1'0 tran.port it to the blast fur- ;ri\les -:i�t��t�Yth�t:l:. or a tunne w iCIl exten s two ately, we are learning to know better, 01 the East at a cost which will enable American makers to C0toP3�I:.,tt� !2!-

e
�l�(r'.)eJn.:k�kt::D!� G�er:�'tit�n:fn;}:'i'!.!ya::.�itv-i�:RrJ�r����� ·j and workers in Little Italy and the slums 

/ 10.000 and 12,000 tons burden bave fO,r the I?"rllose 01 re.claiming lands whiCh are artd, but where foreigners congregate in cities are cOlo.tru'ited- wbich convey ore at small cost WhlCh WIll [)losPoom l[ properly watered. 
• • . L��i,e

a:�rl:r
�iCh are wi.hout a 

Xl. HarvestiulI" the {.lrJtin of the Middle pushmg the fresh·alr movement wlth all 

V Th n dli d !-Ih' fI 0 cWro�t;"-aFt'aa�Sre,alb.!·! nCOotVeslt·mnpolty8bcUrSPI·'ebl.u,tb��tucar"er_mlolal�· •• ' I, their might. Fresh air and plenty of it 
The·ab'vee.maenUt,·o" Delr fRanct t'h'tl,p,moneourteo,·s mrolneDd Ilr,et'b-e ... '" '" ..... ...... ... � . , co d "  bave rendered it necessary to plant and harvest on an 'I is the best pr�ventive for consumption middle West and smelted in tl1e East bas necessitated unprecedented scale In the middle West. The in. . . • 

. . 
' 

not only tbe construction of special frei�ht-carrYiDg geniou. a ... ricuJtural maChinery which bas been <Ie· , the gnp, bronchltis, common colds and steamers. but also tbe designinJ;C' of spl?cia1 machinery Signed to cone with tnese pecuUar' conditions is de- 'I ' ' 
fOr loading and uuJoading tbe ore from the steamers. scribed , and ilIustrated PneumOnla. , Some sO

.
rt of

. 
inside window 

The Middle West Number will be more than twice the size of the I tent and paper napkms, tissue paper, or 

regular SCIENTIFIC AMERICAN. It will be lavishly illustrated. It will
i pieces of gauze which are �ow used by 

be contained in a colored cover which strikingly depicts Chicago's grain some people for handkerchlefs, are des-

elevators at work Order from your newsdealer or from tined to go a long way toward keeping 
• 

people well, warding off disease and the 
MUNN & COMPANY, Inc., 361 Broadway, New York City , "Great White Plague." 

---- -----------
Plea.e mention the SCIENTIFIC AMERICAN when writing to advertiser. 
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