
320 

ES'.I'ABLISHED 1845. 

MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 

TERMS FOR THE SCIENTIFIC AMERICAN. 

One copy, one year. postage included ..... , .............................. $3 20 
One copy, six months, postage included . . . . . . . .•.......•................ 1 60 

Clubs.-One extra copy of THE ScIENTIFIC AMJilRICAN will be supplied 
gratis for every club of five subscribers at $3.20 each; additional copies at 
same proportionate rate. Postage prepaid. 

Remit by postal order. Address 

MUNN & CO., 361 Broadway, corner of Franklin Street, New York. 

,('he Scientific AJDerican SuppleJDent 

is a distinct paper from the ScIENTIFIC AMERICAN. THE SUPPLEMENT 
is i8�lUed weekly. Every number contains 16 octavo pages. uniform in size 
with ScIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT, 
$5.00 a year, postage paid, to subscribers. Single copies, 1 0  cents. Sold by 
all newsdealers throughout the country. 

Combined Rates.-The SCIENTIFIC AMERICAN and Suppr,EMENT 
will be sent for one year, postage free, on receipt of seven dollars. Both 
papers tQ one address or different addresses as desired. 

The safest way to remit is by draft, postal order, or registered letter. 
Addre�s MUNN & CO., 361 Broadway, corner of Franklin Street,New York. 

Scientific AJDerican Export Edition. 

The ScIENTIFIC AMERICAN Export Edition is a large and splendid peri­
odical, issued once a month. Each number contains about one hundred 
large quarto pages, profusely illustrated, embracing: (1.) Most of the plates 
and pages of the four preceding weekly issues of the SCIENTIFIC AMERI­
CAN. with its splendid engravings and valuable information; (2.) Com­
mercial, trade, and manufacturing announcements of leading houses. 
Terms for Export Edition. $5.00 a year, sent prepaid to any part of the 
world. Single copies, 50 cents. IT Manufacturers and others who desire 
to secure foreign trade may have large and handsomely displayed an­
nouncements published in this edition at a very moderate cost. 

The ScIENTIFIC AMERICAN Export Edition hus a large guaranteed cir­
culation in all commercial places throughout the world. Address MUNN 
& CO., 361 Broadway, corner of Franklin Street, New York.: 

NEW YORK, SATURDAY, MAY 23,1885. 

Contents. 

(Illustrated articles are marked with an asterisk.) 

Advent of the locust .............. 320 
Alaska .............................. 326 
Alcoholic disease, the ....... ' ..... 328 
Bag rack, a new........... . . . . . .... 328 
Bath, a Russian .•••.. . . . . . .. . . . .... 321 
Belt fastener.............. .. ... . ... 325 
Boiler explosion* ........... , ...... 327 
Business and personal ............ 32) 
Cast iron, grain in .................. 320 

8����t�o�l�g����\)iiri>Oses:::: :: �r 
Cost of !las and electriClty ........ 321 
DI'awbrld�e gate, automatic* ..... 322 
Electric light, heavy suits com-

ing ......... : ..................... 321 
Electric motor trial. .... .... .. ..... 3U 
Electrical conduits ................ 3:l3 
Errors concerning health ......... 325 
Escapement, pendulum* .......... 324 
Fan, automatlc* .................... 322 
Fastener, belt* ..................... 325 
Fire escape problem ............... 325 

R��ge��:\1!��r· �fJ�l �����.��:: �� 
Gas and electricily, cost of ... .... 327 
Grain in cast iron .................. 320 
Gunpowder, liquid ................. 322 
Health, errors concerning . ....... 325 
Improved steam hammer* ........ 323 
Insensible man, how to carry ..... 328 

Inventions, agricultural.. � ., ..... 32Q 
Inventions, engineering .......... ;j2I-J 
Inventions, index of .............. 329 
Inventions, miscellaneous ........ 329 
Iyy lawns ........................... 328 
Kaolin beds, the ........... ....... 321 
Keller J. J ......................... 321 
Labor-saving machines* .. ...... 326 
Lawns, ivy... . .................... 328 
Locust, advent of the ..... ....... 320 
Machines, labor-saving* ..... : .... 326 
Magnesia gas light, the ............ 322 
Mammoth snow shoveL ........... 323 
Niagara, the falls of .............. 328 
Notes and Queries ................. 330 
Novel soap holder* ................ 322 
Rack, bag, new ..................... 328 
Railroad tie, metallic*. . . . .. . . . . . .. 322 
Small motors, compressed air for 320 
Snow shovel. a mammoth* ........ 323 
Soap holder, a novel* ............. S22 

�t:;�b�t!-�:��
i
�proved*::::::: �� 

Stepping stones to success ........ 324 
Sugar machinery ................... 326 
Tarpon fishing* ...... , ..... .. ... ... 3 �7 
Teeth of mills, the.... .... .. ...... 320 
Testing life lines" .................. 3 1 9  
Tramcar, new electric ............ 324 
Voltaic cell, improved . . . .....•••• 826 

T ABLE OF CONTENTS OF 

THE SCIENTIFIC AMERICAN SUPPLEMENT, 

N'o.490, 

For the Week Ending May 23 1885. 

Price 10 cents. For sale by all newsdealers. 

PAGE 
I. CHJ>MISTRY AND METALLURGY.-Conversion of Liquid Fat 

Acids into Solid Products ............................................... 78U 
Aluminum and its Extraction on a Commercial Basis.-By F. J. 

SEYMOUR.-l figure ... .................................................. 78U 
The Clapp-Griffiths Steel Process ..................................... 7825 

II. ENGINEERING AND MECHANICS.-The Tilbury Deep Water 
Docks.-With engraving ... ................................. ........... 7815 

Steel Boiler Plates.-By W. PARKER .. .............. . .... .......... 7815 
Aerial Navigation ...................................................... 7816 
Construction of the Wharf Walls of the New Floating Dock at 

Havre.- 4 figures ................. ... : .................................... 7817 
Light Draught Fast Screw Launch.-( figures ....................... 7818 
Oliver'S Mathematical Reel.-l figure ................................. 7018 

III. TECHNOLOGY.-Improvement in Open-shed Looms.-3figures ... 7819 
Instruments for Drawing Ellipses, etc.-Several figures ........... 7820 
The Philosophy of Twist.-Twist in yarn, etc.- 2 figures .......... 7820 

IV. PHYSICS, ELECTRICITY, ETC.-The Telephonic Transmission 
of Speech by DiscontinuoUB Electric Currents.-By L. DE LOCHT-
LABYE.-5 diagrams ....................................... " ......... ... 7820 

The Street and Maquaire Electric Lamp.- 3 figures ................ 7822 
Apparatus to Determine Equivalents.-By H. N. MORSE and E. 

H. KEISER.-1 figure ................... .................................. 7823 

V. HYGIENE, ETC.-The Possible Suspension of Old Age.-Principal 
causes of old age.-Prevention of its progress ......................... 7825 

VI. MISCELI,ANEOUS.-The Trochoided Plane.-An interesting pa­
per read by LAWRENCE HARGRAVE before the Royal Soclett of 
N. S. W.-7 fignres .............................................. .......... 7826 

Abstracts of Papers Read at the Meeting of the National Acad­
emy of Sciences, Washington, April 21-24.-Including a paper on 
"Winged Insects," one on the "Orders of }"'1ishes," one on the 

If Total Solar EClipse," on " Phylogeny of Mammals," and numer-
OUS other> ................................................................. 7828 

COMPRESSED AIR FOR SMALL MOTORS. 

A correspondent revives the idea of driving light 
machinery, requiring less than one horse power, by 
means of compressed air. 

The first essential feature is the means for compress­
ing the air, and this he proposes to accomplish by a 
windmill. 

The air receiver he proposes to cunstruct capable of 
sustaining a pressure of 3,000 pounds to the inch. Its 
size will depend upon the use to wbich it is to be put. 
For storing air for driving a one horse vehicle for 
several hours, a cylinder 4' x 2' would be ample. 

We thus have a reservoir of force on which we can 
draw at will, and one which is applicable to a multitude 
of domestic purposes. 

In the case of light vehicles, they' may be constructed, 
let them be observed, with n(1' less beauty than if in­
tended to be dragged after a horse. The rear axle is 
made to revolve freely, and is provided with a crank at 
its center. Both wheels are attached rigidly to the 
axle, or, in order to facilitate turning, one may be left 
loose, according to the practice of steam fire engines. 
The forward axle is provided with suitable upright and 
handle, to direct the course of the carriage. The cyl­
inder ot compressed air, which for a light load need not 
exceed 3' x 9", is placed upon the wagon body, and will 
accomplish two and a half hours' propulsion, having at 
the end of this time a residual pressure of 500 pounds. 
Where the absence from the source of supply will be 
longer than this, two cylinders, or one of double capa­
city, maybe used. The weight of each cylinder will be 
about 85 pounds, and double this weight, or if only one 
large one be used, somewhat less than double, will be 
no more than the weight of an extra person, the physi­
cian's coachman for example. 

The connection of the engine, borne by the cylinder, 
with the axle crank is either direct or by intervening 
gearing. Where two cylinders are used, they are both 
connected with the receiver of the engine. 

The advantages presented by this system over ani­
mate motors are so undeniable that eventually it must 
supplant them to a large extent. It is admirably 
adapted for daily service in a hundred different ways. 
Its first great virtue is the saving of the cost of main­
tenance. A horse is a continual bill of expense. 
Whether used or not, it must be daily fed and cared 
for; whereas our windmill requires only a very light 
diet of lubricant, and is docility itself. Nor is it apt to 
grow sick and die. Blankets, hitching straps, and 
whips will not be called into requisition. 

In all previous traction engines, it has been necessary 
to provide for the great weight of a boiler and its ap­
pendages, and we have had consequently a cumbrous 
mass of machinery ill suited for ordinary use. With 
compressed air we add no more than the weight of a 
driver, and our wagon runs off as lightly as at present. 

While we have cOllBidered only the case of light vehi­
cles, the system is none the less applicable to heavy 
trucks and drays. The added weight in the latter case 
need not exceed 450 pounds, and this would be more 
than compensated for by the saving in expense and 
the absence of horses from our crowded streets. 

There appears to be a wide field for the exercise of 
inventive genius in the production of compressed air 
motors and vehicles thereby operated. 

.. �.,. 

GRAIN IN CAST IRON. 

There is cast iron that is so fibrous that a turning 
chip of twenty feet long has been nursed from a shaft 
in the lathe, but this iron was of exceptional quality, 
and was used for the making of a steam boat shaft be­
fore forged iron shafts were common. Ordinary cast 
iron has no fiber-none worthy the name. It is of a 
granular or cellular structure, and is a conglomerate of 
material of which iron proper is only one portion. But 
iron may be so refined, by selection and mixture of ore 
products, as to present a structure of cells so minute as 
to be capable of a polish aud burnish resembling steel. 

This excessive refinement is not always an improve­
ment. A series of experiments in cast irons, compre­
hending the mixture of the irons, the requirements of 
heat and fluxes, and the quality of the fuel, shows that 
for ordinary purposes the reduction of the cellular 
structure to an approximation to homogeneity is not 
advantageous; for finish pieces and ornamental work,as 
the aprons of lathes, and for gear blanks which are to be 
exposed, and for similar purposes, iron that will receive 
a silvery luster when polished is excellent; but such 
iron is devoid of the quality of tension and recupera­
tion-the more open cellular iron will yield and recover 
better than the closer iron. 

For heavy castings, like planer beds and lathe beds, 
the more open iron is the better; it is less liable to come 
out of the mould chilled and hardened in spots, and it 
has .a tenacity under severe strain that is not equaled 
by the finer iron The mottled color of such iron after 
being planed sometimes troubles ths.machinist, who 
wants to make a good job out of the best materials. 
The writer's opinion was recently asked in regard to 
this matter. An eleven ton planer bed had been pre­
pared for setting up, and the recessed V-ways showed 
a mottled surface-gray and black-as really good soft 
iron frequently does. It had been suggested that the 
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dark cellular spots were holes where the grain of the 
iron had been torn out in planing-taking a rank feed 
for finishing chip. Of course, this was impossible, and 
yet the open structure of the iron, that was exposed 
only after the casting skin had been: removed, gave the 
impression of a honeycomb rather than of a �olid. 

If this structure of the material is not the most ele­
gant when finished, it is absolutely stronger than the 
closer grained qualities of iron. And it is claimed by 
some builders of heavy tools that wearing surfaces of 
such iron are more durable and run easier than those 
of closer grained iron-that .the oil fills the cells, pro­
ducing and maintaining numberless minute reservoirs 
of the lubricant. " What sort of a planer bed would 
fine machine steel make?" asked an intelligent fore­
man. " There would be required a barrel of oil with 
drip pipe at each end, as the platen moved." Probably 
the grain of cast iron and the uses to which it is to be 
put should be illBeparable consideratiollB. 

.. . .. 

THE TEETH OF MILLS. 

A suggestion that the teeth of reamers could be wisely 
reduced from the wide flutes so common was made sey­
eral months ago. Further observation is to the effect 
that most of the milling machine cutters have teeth 
too few for their diameters. In shop practice it does 
not appear to be the rule that the diameter of the mill 
has any relation to the number of its teeth--the idea 
appears to be that from root to point the length of a 
milling tool tooth should be from half an inch to one­
fourth of an inch; this without any regard to the di­
ameter of the mill, or the circumferential speed atwhich 
it Wd,S to run, or the difference of the material on which 
it was to act. 

In a shop of considerable pretensions was noticed a 
workman attempting to dress a cast steel blank in the 
milling machine by a mill with teeth of three-eighths 
of an inch long-the blank being on a vertical arbor 
and fed up against the teeth of the mill, which was on 
a horizontal arbor. It was a futile attempt.. The 
workman sprang the upright arbor, and brolif'out a 
tooth of the mill. When he was asked why he at­
tempted the job of steel agaillBt steel with such a tool, 
he said that he had dressed brass blanks so the week 
before. So he had; but they were brass. Brass re­
quires coarse cutters; files for brass should be coarse 
cut-wide teeth. But for steel the mill should have 
been very fine toothed. 

A coarse toothed mill should revolve very rapidly, or 
else the feed must be very. slow; whereas a fine cut mill 
may go slow with quite a rapid feed. If the trouble of 
keeping the mill clean is not taken into account, more 
rapid work, as well as better work, can be done by the 
fine tooth mill than by the coarser one. And even then 
there is not much saved; the workman must attend to 
his milling machine-it does not feed itself, however 
much it may run a job through unattended. 

It would be well for some competent machinist to 
prepare a table of diameters of mills with relative sizes 
(numbers) of teeth, and their adaptation to the work 
(material) on which they were to be used. It would 
not be a difficult classification, and might be of great 
benefit. 

EXPECTED ADVENT OF THE LOCUST. 

According to Prof. C. V. Riley, the U. S. Entomolo­
gist, we are to experience this year a very extended ap­
pearance of the insect known as the Periodical Cicada, 
alias the" 17 year locust." Prof, Riley, who has made 
many original observations on this insect, and who 17 
years ago published an account of twenty-two distinct 
broods, and first announced that there is a 13 year race 
of the species, states that we shall witness this year the 
conjunction of twa distinct broods, one a 17 year and 
the other a 13 year brood. 

• 
It is 221 years ago, or in 1664, since these two broods 

appeared simultaneously. The 13 year brood is located 
principally in the Mississippi Valley, reaching up as 
far as the mouth of the Missouri, and having its thick­
est centers in Union County, Southern illinois, and in 
Kansas, Missouri, Georgia, Louisiana, Tennessee, and 
Mississippi. 

The 17 year brood is one of the largest of all those 
known to occur, and will appear on Long Island in 
Kings and in Monroe Counties, New York, at Fall 
Rivet:, in the southeastern portion of Massachusetts, in 
parts of Vermont,. and very generally in Pennsylvania, 
Maryland, District of Columbia, Delaware, and Vir­
ginia, also in Northwestern Ohio,,in Southern Michi· 
gan, in Indiana, and Kentucky. 

This curious insect, according to race, remains either 
for 13 or 17 years under ground, developing slowly, and 
sometimes burrowing far below the frost line. Prof. 
Riley says that they will begin to rise from the ground 
about the latter part of May in the more southern por­
tion of the country and early in June in the northern 
portion,and that the woods will resound with the hoarse 
rattling noise which the males make, the females be­
ing noiseless, a fact which the Rhodian bard Xena];Cllu8 
recorded in his couplet: 

"Happy the Cicada lives, 
Since they all have voiceless wives." 

The 17 year brood that is to occur this year has been 
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