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YARD ENGINE MOUNTED ON CYLINDERS OF CONSOLIDATION LOCOMOTIVE. 
Yard engine boiler, 24 inches diameter. Locomotive cylinders, 23 inches diameter. 

116-TON CONSOLIDATION LOCOMOTIVE FOR THE UNION RAILWAY.-[See p.356.J 

[$3.00 A YEAU. 
� WEEKLY. 

Cylinders, 23 Inches diameter by 32 inches stroke. Drivers, 54 inches diameter. Steam pressure. 200 pounds. Tractive power, 26J.9 tons. Heating surface, 3,� square feet. Hauliog capacity on level, 6,650 tons. 
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liberal grate surface, large heating surface, free steam 
passages, and drivers of moderate dimension� will  haul  
the greatest loads for the least expense of operation.  
Coal consumption is only one of many iteIlls of expense, 
an d hence we have cared very little w hether the type 
burnt 20 pounds or 70 pounds of coal to the m i l e  in doing 
its work, so long as t h i s  ult i mate economy was secu red. 
The school which T h e  Engineer represent.s is, or rather 

has been, too much occupied with the performance of 
. .  the locomotive regarded as a machine," and in its 

desire to build locomotives that. would show a smal l 
coal bill and good laboratory re�ults, they have taken 
altogether too narrow a view of the question. Slow 
piston speed, a mild exhaust, small fuel consumption, 
and smokestacks that emit no smoke, not to say Ull
burnt coal, are theoretically very des irable ; but when 
they mean ,. short trains" and double expenses for train 
crew, the practice froUl the standpoint of economical 
operation is  certainly extravagant . 

• I ••• 
THE PROPOSED NEW MONITORS. 

Un less Secretary Long and Congress take up the 
"THE BIGGEST IN THE WORLD." matter of a further appropriation for modifying the 

Although there is no particular mel'it, there is a vast original designs, the country will be committed to the 

amount of interest and curiosity attaching to the mere fol l y  of building' four vessels of the discredited monitor 
element of .. bigness" i n  engin eering constru ction. type. The Naval Board , acting un der the instruction 

Judged on the grou nd of the skill and ingenuity requir- of the secretary to improve the mon itor plans to the 

ed, there is as much credit to be gh-en to the mechanic ex tent of removing the objectionable monitor features, 

who builds a watch of the size of a ten cent p iece as has decided, after con fe rring w i th the four shipbu i ld
to his brothers who shape and assemble the parts of i ng firms which had secured the contracts , to improve 
a giant locomotive, stealIl�hip , or bridge. Man kind. the vessels by lengthening them 27 feet, thereby in 
however, perhaps because it realizes its own material creasing the coal supply from 200 to 400 tons and pro· 
littleness in comparison with its natura l 8urroundings, viding better accommodation for the officers and men 

has a preference for magnitu de, and it would seem The displacement, moreover, is to be raised from 2,700 

that to say of a structure that it is the biggest, longest, to 3,000 tons. 
tallest, or most bulky of its kind i n  the world is to give N ow, while this is good as far as it goes, i t  does not go 

it t he very best credentials for an i mmediate i ntroduc- far eno ugh. The monitors are monitors sti l l, with the 

tion to popular favor. most vicious features of that an tiquated type still ex-
\Ve are noted for big things in America, and it is isting, and the others merely modified. The improved 

probable that there are in this country more structures, (?) vessels wil l  h ave the sallle low speed of 12 knots 
both in civil and mechanical engineering, t hat ('an clai m (trial speed, equal to eight or nine in service), they will  
the distinction of being" t h e  biggest in the world" sit monitor fashion, bq uat upon the water, and most 
than in all the rest of the world put together. And yet serious defect of all, they will be the same" jerky" 
we very much doubt whether in any single case it can rt)l lers, rendering accurate shooting an im possibility. 
be said t hat the mere el ement of bigness, as such, has How the BOaI·a, with AdlIliral Sampson's condelllna
been a controlli ng factor. The tendency to ward con- tion of the type in its hands, should still persist in the 

centration is based upon sou n d  economic principles, and advocacy of monitors. p U l'e and simple (for such the 
if our buildings are tailer, our power stations an d trans- amended boats wil l  be), i s  something past finding out. 
portation systems on a vaster scale, our locomotives If it is found that with the amount appropriated 
and cars far heavier than those found elsewhere in the i t  i s  impossible to b uild four coast defense vessels , 
world, it is because, in our industrial pursuits, we have with fair speed and seaworthy qualities, the obvious 
been working along certain predeterlll i n ed l ines which course, having i n  mind the failure of the monitors ill 
have led to operations and con structions of a vast and the war, is to draw up new plans and request a fUl,ther 
unprecedented scale. a ppropriation to cover the increased cost. 

As a m atter of fact, we are too practical a people to It is sincerely to be hoped that the same farsighted

allow any sent imental or spectacular considerations to ness which led Secretary Long to urge the increase of 
govern our designs or, i ndeed, exercise the sl ightest speed in our latest battleships will  cause him to push 
influence upon them. 'Ve have not built an Eiffel To wer forward the matter of a further appropriation for the 

and it is not  likely that we e ver shall .  H uge machines modification of our new coast defense vessels. 

like the Pittsbu rg locomotive, which we il lustrate this • • • 
week, are b ig because we have found that it pays to DEATH OF JOHN KEELY, 

make them big. The Pittsburg Consolidation weighs 'Vith the death of John W. Keely, one of the 

nine tons more than the Great Northern mountain most curious delusions of the nineteenth century 
loC'omotive, n ot because the Carnegie Steel Company passes away. Ovel' th irty years ago Keely announced 
wished to "beaL the record" by possessing the biggest that he had discovered a mysterious power of immense 
freight engine in the world, but for the very practical capabi lities of industrial application, and ever since 
reason s  that the compan y wished to h a u l  their freight that t ime he has been more or less in the pn bl ic eye. 
at the least possible cost per ton, and the clearances of For a generation scien tific Illen have laug hed at tile 
the road on which it was to run and the strength of the news of the wonders of Keely'S discoverie�, but Keely 
bridges it woul d have to cross al lowed a locomotive of died before h e  had ever gh'en a satisfactory delllon· 
this size and weight to be used. stration that h is i deas could be successfully adaptell 

It is natural that this su perb m achine should attract to commercial use. One part of Kee ly's invention was 

m uch attention . and it was seemingly inevitable that certainly practicable, He understood thoroughly the 
the locomotive expert of our esteemed contemporary art of getting money upon schemes which would have 
The London Engineer should turn his analytical eye turned the h ead of that e'l.rly adventurer, John Law, 

u pon it, and rebuke i ts obtrusi ve and unnecessary in his Mississippi t:;chemes. 'fbe capitali zation of the 
dimensions in a two-column f'ditoria l .  Under t h e  title Keely Company was $5,000,000, and, so far as his coun· 
of "Monster Locomotives," he com plains that " clever, sel knows, no statement has been left by Keely that 
i l'l'esponsi ble amateurs con tinualiy write letters urging discloses t h e  secret of his motor, and the oni y legacy 
on British rai l way companies the necessity-which t hpy of the corporation may be the mechan ical apparatus 
ass u m e  to exist -for the adoptio n  of American railway in the Keely workshop, minus the secret by which it 
methods in  this country." The complaint is well might be operated. 
found ed, for, as we showed i n  a recent issue, the re- In some respects Mr. Keely was a remarkab le man, 
strict ions t.o size on En glish roads, i n  the way of low He was an expert in the theory and art of music, and 

brid ges, narro w t u n n els, and bridges of limi ted carry- he was not only an instrumentalist. but a composer as 
i n g  power, are snc h  as to prohibit the use of the h uge wel l ,  and was, by reason of his attainments in this line, 
express and freight engines which are common in this enabled to find t he primary elemen t of h is al leged dis
country. co very. This was supposed to be a relation or affinity 

Our contem porary falis, however, into the common between the forces of nature and harmonic forces. He 
error of s u p posing that we take pleasu re in build i ng said he discovered a !'!ympathetic vibration con
big locomotives for the mere sake of their bigness. neeting the waves of sound with the disturbance i n  
.. I s  there," i t  asks, "much o r  anything t o  b e  gained molecules o f  matter, a n d  also fonnd i n  t h e  process o f  
by making locomoti ves more powerful than they are this peculiar dist urbance an energy unknown t o  the 
now-not as regards the mere conduct of traffic, but in sphere of dynamics. 

a way that concerns the locomotive regarded merely as His first experiments were made with drops of water 
a machine ? " Consciously or unconsciously, the writer in a vacuulll. The first mechanical property he devel· 
has h ere stated the broad line of distin ction between oped from this series of experiments was the force of 
the methods of  English and American locomotive adhesive attraction, which he assumed, in his own 
builders. 'Ve h ave always designed our engines with statements, to be related to the polar currents of the 
a strict regard to .,  the Illere conduct of traffic," and earth. Next h e  alleged that h e  had developed the 
have troubled ourselves very little with t.he perform · \ force of propulsion,  revealing a posit ive as well as 
ance of the locomotive "regarded merely as a ma- n egative energy. Just as the chemical separation of 
chine." We have found that the locomotive with the molecules of water produce electro-magnetism, he 

adopted the theory that he could d isintegrate mole
cules by the sympathetic vibration of tones producing 
a subtle alld higbel" force c orrelated with magnetism. 
He made start ling proposi tions relative to the rotation 
of planets, etc., and many o�her equally wild and chi
I lleric ideas. 

About t welve years ago he abandoned his experi
ments upon the Illolecules of water as the basis of his 
tests and dil'ected his attention to the molecules of t.he 
air. He �tatt'd that he could produce a dynamic en

ergy of 10,001) poullds to the inch in a 'l'orricelliall 

\·acuulll. He ga\'e some experi men ts at the Salld�' 
Hook Provin� (jl"Ollllds, in 18S8, in the presence of a 
numbt'r of skeptiC's. Keely declared he could t'X
lmus t the air fl"OII1 it tnbe, getting a vacuum very I1ear· 

ly perfect, and cou ld I hus genemte a force.that ('ould 
fire a gun or lUO\'e tOilS of llI atter. \Vhat.ever

'
the su b

stance was that Keely carried in his steel tube, it was 
apparently i nexh austible, which IlI i litated against the 
idea t h at he u�ed cOlll pressed air . 

Keely devised all enormous nu m ber of mechanisms 
to aid in convincing skeptic� that this mysterio lls 
atomic energ�- could be put to practical use. He died 

without efIeC'ting this purpose, and whether the mass 
of the manuscript which he left will  be of any value or 
not, remains to be seen. 

Keely surroundell h i mself with a h alo of mystery 
and worked for a long time in the most absol ute se
crecy, making extravagant claims and promises as to 
the llIimcles which he would perform with his  m echan
ism " i nter-etheric l iberator." Here i s  a specimen of 
one of the bullet i n s  which regularl y emanated fro m  
t h e  laboratory. I n  1875 he proposed, i n  about six 
llIonths, to run a train of t hirty cars frolll Philadelphia 
to New York, at the rate of a mile a minute, with one 
small engine. He said: 

,. I will dmw the power all out of as much water as 
you can hold in the palm of your hand. A bucket of 
water contai ns  en ough of this vapor to prod uce a 
power sufficient to move the world out of its course . 
An ordinary steam ship can be run so fast with it that 
it would be split in t wo." 

Keely used to give astonishing exhibitions at his 

laboratory, w hich mystified e VEryone. The wand of 
the prestidigitatour and t h e  slate of t.he medium were 

exchanged in his person for a couple of tuning forks and 
a violin bow. He struck his tuning forks and set a 

brass ball running at 600 revolutions a minute. H e  
w o u l d  rasp a violin bow o ver a tuning fork and the ap
paratus would mise a heavy weight, the power exer
cised, he said, being equal to a pressure of 25,000 

pOllnds to the square i nch. 
SOUle of those presen t at the seances, which o<!curred 

i n  1885, t hough t that they h ad witnessed miracles, 
oth ers con cluded t h at they had been humbugged. 
Some of the stockholders were not satisfied that they 

had not been du ped, and, very nat ura lly, they wanted 
the mysteries explained. Legal proceedi ngs were in

stituted, and on NoveIllber 17, 1888, Keely was COul' 
m itted to jail for contempt of court in refusing to obey 
an order to ex plain the workings of his machine to a 
cOUlmittee of experts. He did not, however, remain 

in jai l very long. To the very last he never failed to 
get. financial SUPPOI't, which enabled him to l i ve very 

com fortably and pay for all his experiments. 
The ScmNTIFIC AMERICAN regularly took I1p the 

claims of Keely an d exposed the fallacy of the princi
p le u pon w h ich they were based . 

• 'e' • 
CONDITIONS IN PORTO RICO, 

U n ited States Cons u l  Hahna, at San Juan, Porto 

Rico, writes to th e  Department of State as fol lows : 
.. I alII receiving h undreds of letters from all classes 

of people in the United States, asking" about Porto 
Rico. Most of these persons say they in tend coming 

to Porto Rico for work or to go into business, and they 

want to know all about ·the country. To go into detail 

and answer al l th ese h u ndreds of letters would require 
t he serviees of several clerks ; b u t  1 have said to nearly 
all these inquirers that no American seeking work 
should come to Porto Rico. I have also said to busi· 
n ess men in the Uni'ed States that, m my opin ion, 
they would be disappointed if they came h ere now to 
esta blish thelllseives; that t h e time had not yet arrived 
for an American to go i nto busi ness in Porto Rico. I 
believe the time wli l  come when this  will  be a good 

field for the in vestment of American capital, and when 
nearly all k inds of business conducted in an AllIerican 

style will be profitable ; but that time will not com e  
u ntil  the is land h as Ameri can government., unti l  the 
laws of the U nited States are enforced and tariff 
changes made, Then, I bel ieve, this island will take 
on new li fe; but our people who think of doing bll�i
n ess in Porto Rico should be made to understand that 
the existing hi gh duty on American products prohib its 
their shippm g bui l din g material, m achinery for facto
ries or plantation s, etc., or establishi n g  any kind of 
business with profit. Most of our business men who 
have come here simply look the island over, pro
nou nce it rich and possessing golden prospect.s for the 
future, b u t  decide t h at i t  is too early to invest. T h e  
American press should inform our merchants and busi
ness men of the true situation," 
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INDUSTRIAL PROPERTY COMMISSION. also considered. It is thought by many attorneys that 

In Ollr issue for November 19 we referred editorially a reduction would stimulate business and result i n  a 
to the" Commission to Revise the Patent and Trade large increase in the n umber of applications filed. 
Mark Laws of the United States. " All of the t h ree In the afternoon the Commission as a body paid an 
sessions were successful, and the forthco ming report official visit to President McKi nley, and in t h e  long In· 
wil l be looked for with interest. The first session was terview granted t h em the President showed that h e  
h e l d  i n  t h e  Federal building, N e w  York city, Novem- was keenly alive t o  t h e  q uestions before t h e  commis
"er 19. T here were present the chairman of the com - sion as related to foreign commerce. 
1I.li"si on, Mr. Francis Forbes, and Judge A. P. Greeley, The n ext day was spent in discussion of the letters 
Assbtant Commission er of Paten ts; t h e  t hird member, recei ved and i n  drafting the formal report. T h e  report 
J uuge P. S. Grosscu p, of Chicago, did not arrive from is expected to be read y before the meeti ng of Congress, 
Chicago in time to attend the llIeeting. Mr. Forbes and we shall  duly notice it w h en it becomes public. 
IlHtde a short openi n g  address explaining the scope of The chairman, Mr. Forbes, will sti l l  be glad to receive 
the cOlllmission . Mr. Israel :1"'. l<' ischer, Member of letters bearing upon t h e  subj ect as outlined in the cir
Con gress, was the first speaker, and he dealt largely cular letter. 
with regional marks, such as " Port, " " Madeira, " ------.............. ..... _-----
.. Bu rgundy, " etc., s howing that the use of m an y  so
cal led regional brands of wines or liq uors is not i n
tended to designate the places of origin or manufac
tu re, but are simply terms which have grown up in the 
trade, and to pre\'cnt the use of such words by man u
fil<lt u rers would be to discriminate in favor of foreign 
1ll anufactu reI's. 

Mr. A. L. Pincoffs, an attorney of New York, repl ied 
to Mr. Fischer, clai m i ng that t here shou ld be some re
stricti on placed u pon m a n u facturers to prevent them 
from using l abels designed to copy t hose used by 
foreign makers. Among the other speakers were 
'I'homas D rew Stetson, Herbert- A. Banning, and D r. F. 
E. Stewart also addressed the commission relative to 
caveat laws and trade mar ks u sed by man ufacturer" of 
proprietary articles. Dr. Ste wart., who is C hairman of 
t h e  Committee on Patents an d Trade Marks of t.he 
American Pharmaceu tical Association , spoke of t.he 
attempt to create a perpetual monopoly for secret 
m edicines th rough registration of trade m arks, regi ster
i n g  the only name by wh ich'the article is known and ob
taining protection in case of a term really generic, thus 
creating a patent in f'ffect without gi ving t h e  public 
t.he consideration demanded in case of a patent-pub
licity after a certai n period h ad elapsed. J udge Greelf'Y 
referred to the matter of oaths to appl ications and the 
proper officers abroad before whom they may be made. 
He also referred to the suggestion as to advisability of 
req uiring applicant i n  this cou n try to elect a domici le 
and appoint representatives on whom notice of legal 
proceedings can be served. 

The second ses8ion was held at New York on N ovem
bel' 21, :Mr. Forbes and J udge Greel ey being presen t. 
Mr. F rederick P. Fis h ,  counsel for the General Electric 
Company and the B ell Telephone Company, thought 
that our patent system was the best in the world and 
that the caveat might be abolish ed without inj ury. 
Mr. Alber·t H .  'Valker also contended that the caveat 
should be abol ished. Mr. W. L. Cliffe, of Phi ladelphia, 
Chairma n of the Committee on Patents and Trade 
Marks of the Pennsylvania State Pharmacal Associa
tion , m ade a statement in regard to ch emical patents to 
foreigners, w hich he opposed. Mr. E. N. Dickerson d e· 
fended the taking of chemical patents i n  t h is cou ntry by 
foreigners, and especially by Germans, wh ose country 
gave patents for processes, but not for a chemical com
position, although it wou ld be protected by the patent 
for the process if no other process was discovered. Dr. 
F. E. Stewart again spoke and read resolutions passed 
by h i s  Association condemning the laws which protect.
ed pharmaceu tical preparations by patents and also 
which gave a lllonopoly to the own ers of secret pre
parations by means of trade marks. Mr. Dickerson 
su bseq uently renewed his argument and claimed there 
was no difference between a patent for a medical t.russ 
and a patent for p h enacetine, and that patents for 
medicinal substances should be protected as a benefit 
to human ity equal to patents for m echanical devilles . 

Mr. Dickerson agreed with Dr. Stewart that if a 
patented articl e  had only one name by which it was 
known, that that name shou ld become common pro
perty when the patent expires. Dr. R. .J. Gatling 
made an interesting address on the advantages of 
patents as suggestions to i nven tors, even though the 
devices patented were inoperative. Mr. D. W. Brown 
advocated the retention of the caveat. Mr. Lem uel W. 
Serrell con tended that the caveat should be extended 
to foreigners. 

The third session was held in WaslJington, November 
22, in the office of the Commissioner of Patent.s. Repre
sf'ntatives of the patent bar gave their views. T h e  
sentiment was, on the w hole, in favor of abolishing 
caveats. Another question discussed was i n  reference 
to interference proceedi ngs by f0rf'igners. It was con
tended by some that the foreign i nventor should be 
given the date of his first foreign application as a date 
equi valent to the date of a United States application 
instead of the date of issue of his  foreign patent as 
now. Another proposition involved the reduction of 
the fees required u pon the filing of an application for 
the registration of a trade mark. Under the present 
law, in  case registration is refused , because of conflict 
with prior existing registered w orks, the fee is lost, and 
as the expense connected with the registration is slight , 
it is contended by some practitioners that the fees 
should be red uced to somewhere between $5 and $10. 

The question of the reduction of fees on patents was 

THE HEAVENS IN DECEMBER. 

BY GAUHETT P. SERVISS. 
The advance of the winter constellations up the 

eastward slope of the sky during December is one of 
the most s u blime spectacles that the heavens afford to 
the conte m plation of  the earth's i n h abitants. Taurus, 
as forerunner of the great company, appears early in 
the evening, rising with a backward motion, l i ke a 
l eader t urning to face his march ing orch estra, with the 
swarming Pleiadf's a-glitter on his  shoulder and AIde· 
baran glaring rf'd beneat h  the upraised c l ub of O rion. 
Behind his  back. and high o verhead, are Pegasus and 
Andromeda, while AUI'iga, with t.he brilliant Capel la, 
ou tri valing Aldebaran in splendor, keep abreast of 
h i m  in t h e  north east. Between Au riga and Andro
meda soars Perseus, h ero of the diam o n d  sword and 
winged sandals, with Cassiopeia cl ose by, toward the 
pole. In the meanti me, Cygn us, Lyra, and Aquila are 
reti ring adowll the western sky, the Northern Crown 
is poised on t h e  horizon, and U I'sa Major s h in es u nder 
the pole. An hour lat er, Orion and Gemi ni .  advanc
ing with even stride, having the Galaxy stretched be
tween them, appear in the east and northeast, and 
with their coming a shim mering light seems to break 
over the 8ky. Orion, on a clear night, flashes with ex
traordi nary bril liancy. His two great first magnitude 
stars, Rigel and Betelgeuse, with their contrasted 
colors ; his glowing Belt,  whic h  was once the constella
tion of Napoleon, and the glittering surroundings of 
his wonderful nebula all u n iting to accentuate his 
ItJagnificence. Sti l l  later, following Orion and Gem i n i ,  
appear Cancer, w i t h  its beehive cluster of stars ( n o w  
honored with the presence of the planet. Mars), Canis 
Minor, with the great star Procyon ,  and, chief over all  
the starry host, im perial Siri us, a star so great and 
splendid t h at it alone stands for a whole constellation, 
and outran ks even O rion with all his ce lest ial  jewels. 

T hese conste l l atioll s afford a feast of beauty and 
many dazzl ing surprises for the observer with an opera 
glass. Let the glass be of the first qu al ity and not too 
smal l ,  and look especially at the Pleiades, the Hyades 
(of w hich Aldebaran is chief) , the Belt of Orion, and 
the neighborhood of the Great Nebula. 

THE PLANETS. 
Mercury is an evening star and can be best seen 

about the 3d, when it  attai ns its greatest eastern elon
gation. It would be more conspicuous i n  the su nset 
b ut for its grf'at southf'rn decli n ation. It  moves from 
Sagittarius into Ophiuchus and pasaes between the 
earth and the sun on t h e  21st, after wh i ch i t  w i l l  be a 
morn ing star, but not visible until  January. 

Venus, w h ich was so bril l iant in October and the 
first part of November, passes between the earth and 
the sun on the 1st, and becomes a morning star. She 
remai ns in  Scorpio throughout the month. 

Mars is attracting attention once more, glowing with 
his  characteristic reddish h ue, and rising, at the open
ing of the month, between 8 and 9 o'clock in the even
ing. He is in the constellation Cancer, and was con
spicuous to the eyes of all who watch e d  for the Leon id 
m eteors i n  November. The earth is rapidly approach
ing h i m  and he dou bles his  brightness between the 1st 
and t.he 31st. The planet.'s north pole is inclined to· 
ward the earth. 

Jupiter, in the constellation Virgo, i s  a morning star, 
rising at the beginn ing of the month about 4A. M . ,  
a n d  a t  t. h e  end abou t  2 A .  M. 

Sat.u rn. i n  the constellation Ophiuchus, is in con 

j unction with the sun on the 6th, after which date it 
becomes a morning star. 

Uran us, in Scorpio . is a morning star, but too close 
to t.he sun to be yisible. 

Neptune, in Taurus, j ust above Orion, is well placed 
for observation with telescopes, being in opposition to 
the sun on the 15th. 

THE MOON. 
December opens with a waning moon, w h ich reaches 

third quarter on the m orning of the 6th. The new 
moon of the month occurs on the morning of the 13th, 
the first quarter on the evening of the 19th, and the 
full on the evening of the 27th. 

The m oon i s  i n  perigee on the 14th and in apogee on 
the 2d and the 29th. 

The lunar conj unction s with the planets occur as 
follows: Mercury, the 3d; Jupiter, the 10th; Venus, 
the 12th ; Uranus, the 12th ; Saturn, the 12th ; Mer
cury. the 14th; Neptune, the 26th; Mars. the 30th. 

355 
MISCELLANEOUS. 

There wil l  be a partial ecli pse of the sun, invisible, 
on the 12th. and a total eclipse of the moon, visi ble, on 
the 27t h ,  the moon rising i n  ecli pse. 

The sun enters Capricorn, and astronomical winter 
begi ns, on the 21st" about 2 P. M. 

A small meteor shower, radiating from Gelll ini ,  oc
curs on the night of the 10th.  

Minima of the variable  Algol occur on the 7th at 
6 :54 P. M., and on the 24th, at 11 :47 P. 1\1. 

• ••• • 
RECENT DEVELOPMENTS IN SCHOOL SANITATION. 

The drinking cups of school houses have, for a long 
time. been recognized as a means of spreading diph

theria and other contagious diseases. For the last 
quarter of  the school year of 1897 the New York city 
schools excluded 4,183 ch i ldren, and of this n umber 265 
cases were for ailments w h ich were liable to be com
m u n icated by the use of a co mmon drinking cup,  for 
diseases such as di p htheria, scarlet fever, whooping 
cough , and the mum ps. Of other diseases more or less 
l iable to be spread by the same means were measles, 
chicken pox, and 702 contagious diseases of the eyes. 
In the same relation to the adults  are the drinking 
cups and tumblers used in p u b l ic places where persons 
afflicted with consu m ption and all kinds of contagious 
d iseases use the cup or glass ind iscrimi nately. T h e  
Sanitarian recently described a n  i ngenious dri n k
i n g  fountain invented by a citizen of Rochester, N. Y., 
which, if it cam e into general use, would soon s u p
plant the use of cups and other dri n king vessels i n  
public p laces. It consists of a marbl e pedestal abo u t  
3 Yz  feet h i gh ,  capped with a funnel -sh aped basin 1 2  
inches in diameter. U p o n  applying pressure to a lever 
at the base of the basin a jet of water shoots up from 
the center of the basin and into the mouth when held 
over it .  With a li ttle practice one's thirst may be 
abundantly satisfied without the i ntervention of a 
drinking vessel of any kind. The jet is arranged so 
as not to spatter. This device admits of no contact of 
the l ips with the jet p i pe or any other portion of the 
apparatus, the water flowing th rough the s u pply pipe, 
through the jet di rectl y  into the mouth, and all  the 
waste i n to the bowl,  w h ere it  i m m ediately flo ws off by 
an escape pipe.  None is  allowed to accumulate. I f  it is 
to be used by small chi ldren,  wooden steps at one side 
enable even the smallest child to obtain an adequate 
supply of water to slake his t h i rst. 

PHILIPPINE TOPONYMY. 

According to Mallet, the island of Luzon w as so 
called because its Span ish con qu erors observed that in  
front of t h e  cabin of every in habitant there stood a 
large cyli ndrical wooden mort.ar, w h ich, in the language 
of the 'I'agalas, was cal led a losong. and in w h ich was 
pounded the rice that formed, and s t i l l  forms, the staff 
of life of these people. 

The name Manila (or Mai n i la as it has been spel led) 
is supposed to be com pounded of the t wo Tagala 
words, rna, an apocopated form of mairon, "(wh ere) 
there is, " and nila, the name of a shrub (lxora manila) 
of the order Cinchonacern , which grows in great abun
dance on the shores of t h e  Bay of Manila. 

The name Cayite is  a very slight alteration of that 
of a native vil lage, w h ich was so cal l ed from the sh ape 
of the bay upon w h ich it stood, the Tagala word ca\'it 
meaning a" hook " or .. bend." 

The Visaya or Central P h ilippine Islands derive 
their n ame from their i n h abitants, who, at the tillW 
of the arrival of the Spaniards, had the custom of 
painting their entire body i n  differen t  colors. T h e  
Spanish nalIle i s  from t h e  native word " bisaya, " mean
ing "painted man . "  

SIR JOHN FOWLER. 

Sir John Fowler, who was engineer-in-chief of the 
Forth Bridge, and, for h is services i n  this conn ection, was 
created a baronet in 1890, is dead. Sir John Fowler was 
born in Sheffield i n  1817 ; he  began his career as a h y
draulic engineer, working in the construction of the 
Sheffield water wOlks. He then became a�sistant engi
neer in the construction of several lines of railway, 
among others the London an d Brighton Rai l way. At 
the age of twenty-se ven h e  was appointed constructing 
engineer of the Manchester, Sheffield, and Lincolnshire 
lines, the building of which presented peculiar difficul
ties i n  the way of tunnels, viad ucts, bridges, h ydrau lic 

works, ferries, etc. His s uccessf u l  work soon brought 
him to the front ran k of practical engineers. HIS ser
vices were w idely sought both in EngJand and on the 
Continent in the construction of railways and docks, 
and other large work requiring a large degree of en
gineering skill. The engineering feat by which Sir John 
Fowler i s  best known, both to the general public and 
engineerin g  experts, is the construction of the great 
bridge across the Firth of Forth. 

. 1. • 
GERMAN university students have increased in num

ber from about 10,000 twenty-five years ago to 32, 241 
last year. The increase b out of proportion to the 
population. 
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ANOTHER MAMMOTH LOCOMOTIVE. 
The locomotive which we illustrate this week is un

questionably the most powerful ever constructed. As 
we have shown elsewhere, the continually increasing 
�ize of American engines is due to the desire to secure 
the most economical results in operation_ As between 
the policy of hauling a heavy train with a single en-

j t i� utilit jmeritJu. 
ous load could be taken over the road, or rather the 
level portions of it, at a comfortable speed of 10 miles 
an hour. 

He would have seemed a bold prophet to our fore
fathers who would have dared to foretell that at the 
close of this century we should have steam horses 
that could cart away the products of 14 square miles 
of the countryside at a load, and do it at a gait faster 
than that of the local mail coach. 

The very remarkable photograph which is reproduced 
on the front page serves excellently well the purpose for 

same width as the bottom of the saddle, extends across 
and is bolted to the lower frames, and to this plate, as 
well as to the frames, the cyl inders are securely fa�t
ened. Heavy bolts passing through the top frame bars 
at the front and back of the saddle form additional 
transverse ties, and relieve the !laddie casting from all 
tensile strains. The longitudinal strains usually trans
m itted to cyl inders through frames are largely absorb
ed by the use of a casting extended from the buffer 
beam well up to the saddle, and securely bolted to the 
top and bottom frames. This casting also acts as a 

SKETCH ILLUSTRATING TRACTIVE POWER OF THE PITTSBURG LOCOMOTIVE. 

gine or two light trains with light engines, there is, in 
the former case, a saving of the expense of a complete 
train crew. Further ad van tages, at least on tracks 
where the traffic is heavy, result from the reduction of 
the number of separate trains in operation.  

which it was taken, namely, to give an impressive idea 
of the great size of the parts of the locomotive. The 
l ittle engine was lifted to its perch by the shop crane. 
It is standing on the cylinder casting, which weighs 8% 
tons, as against a weight of 6� tons for the yard engine. 
The other particul ars of the yard engine are : Cyl in
ders, 6 by 10 inches ; gage, 24 inches ; diameter of boil
er, 24 inches; driving wheels, 26� inches ; tractive 
force, 1,883 pounds. 

It will thus be seen that the cylinders of the big 
engine, which are 23 inches in diameter, are only 1 inch 
less than the diameter of the yard engine boiler. 

The cylinders of the consolidation are of the half
saddle type, made heavy, and have great depth longi
tudinally. A steel plate 1% inches thick, and of the 

guide for the bol
ster pin of the 
truck. The above 
method of reliev
ing cylinders of 
l o n g i t u din al 
stress was intro
d u c e d  by t h e  
Pittsburg Loco
motive W 0 r k s 
nearly two years 
ago and has prov
ed in practical use 
on a large number 
of locomotives to 

The two locomoti ves of the type shown have re
cently been built by the Pittsburg Locomotive and Car 
Works for the Union Railroad Company, Pittsburg. 
They are at work on a short stretch of line between 
Munhall and North Bessemer, Pa. , which forms part 
of the Carnegie system and connects the D uquesne 
Furnaces, Homestead Steel Works and the Edgar 
Thomson Steel Works. Four miles of the line are 
built on a grade of 70 feet to the mile and another 
stretch of the road (about 2,000 feet) is built on the un
usually heavy grade of 2'7 per cent. 

We are informed by Mr. D. A. Wightman, the gene
ral manager of the Pittsburg Locomotive and Car 
Works, to whom we are indebted for the photographs 
from which our engravings were prepared, that, owing 
to the great amount of wet weather since these loco
motives went into service, the company have been un
able to secure any reliable data of their performance in 
actual service on the various grades of the road. 

Decapod Tank 
Locomotive, 

St. Clair 
TIIDnel. 

Decapod, 
Ene. 

Twelve-wheel 
Loromotive 

Northern 
Paci1lc. 

Pennsylvania, I Twelve-wheel Pittsbur!: c�!�li��'n. G!.;�iNo��l:;,'::n. ConsolidatIOn. 

The estimated tracth'e force, however, is 53,280 
pounds and the estimated hau ling capacity on a practi
cally level track is about 6, 650 tons. Now, j ust what 
these figures mean can perhaps be best understood by 
expressing them in other terms. The accompanying 
sketch, wh ich is, of course, purely imaginary, shows 
what an engine with a drawbar p u l l  of 26� tons could 
accomplish in the way of li fting dead weight.  The lo
comoti ve slung in  
chains represents 
a passenger en
gine of the aver
age size used in 
t his country thir· 
ty to forty years 
ago. If a cablll 
were passed from 
the slings over a 
pulley and carried 
to the draw head 
of the tender of 
one of these Pitts
b u r  g con sol ida· 
tions, she would 
be able to raise 
the smaller loco
motive by direct 
puB without the 
use of any kind of 
purchase. 

Name of builder .. . . . .... ....... ..... . . . ... . . .  . 
Weight on drivers, pounds .. . . ............ . .... . 
Weight, total..... , . . . .. . . . . . . . .  . . . . . . . . . . . . . 
Heating surface, firebox... . . . . .  . . .  . . . . . . . .. . .. 

Heating surface, tubes. .. .......... . . ... .... . . . 
Heating surface, total. . . . . . . . . .  • . . •  . . ... . . . . . .. . 
Grate area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Drivers, diameter. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cylinders, diameter.. ...... .. . .  . ....... .. . . . . . 

���i�������;�e��iUe; p�I;�d�' 1*. 'sq�� inch.: 
Boiler, outside diameter barrel. . .  . . . • • • • . .  . . . . . . 
Firebox, length... .. . ... . . . . ..... . . . . . . . . . . . . . . 
Tubes, number . ......... .. . . .. ..... ...... . . ... . 
Tubes, outside diameter.. .... .. . . .. . .  . . . . .. . .  . 

Baldwin. 180,000 180,000 193'0 sq . ft. 
2,218'8 sq . ft. 

2,411'8 sq. ft. 
38'6 sq. it. 

50 in. 
22 in. 
28 in. 

160 
74 in. 

11 ft. I', in. 
281 

2�in. 

Baldwin. 
17)1,000 195,000 

234'3 sq. ft. 
2,208'8 sq. ft. 

2,443'1 8q. It. 
�9'5 sq. ft. 

50 in. 16 and 27 in. 
28 in. 

180 
76 in. 

10 ft. 11 t. in. 
354 

2 in. 

BOILER FOR HIS-TON PITTSBURG CONSOLIDATION LOCOMOTIVE, 

Schenectady. 
150,000 
186.1XlO 

206'5 sq. ft. 
2.721'6 sq . ft. 
Water tubes, 

153 
2.94.3"4 sq It. 

35'0 sq. ft. 
5ain. 

23 and 34 in. 
30 in. 

200 
72 in. 

10 ft t. in. 
332 

2� in. 

!penn. Railroad. 
I 177,000 I 198,000 

197 sq . ft. 
2,720 sq. ft. 

2,917 sq. ft. 

·····56·i�:· .... 
2W5 in. 
28 in. 

185 
. . . . . . . .. , . . . . 

369 
2 in. 

The h auling ca
pacity on a level 
of 6, 650 tons rep· 
resen ts a train of 
166 box cars load
ed with wheat. 
The total length 
of such a train 
w 0 u I d be 5,700 
feet, or consider
ab ly over a mile, 
and the w h e a t  
would represent, 
at an average of 
15 bushels to the 
acre, the product 
of 9,000 acres, or 
over 14 s q u a  r e 
m i l  e s of .and. 
And this enorm- Largest diameter of barrel, 83� inches. Thickness of barrel plates, % Inch. Length of fire box, 10 feet; front depth. 7� inches. 

Brooks. 172,000 
212,,50 

285 sq. ft. 3,045 sq. ft 

3,280 sq. ft. 34 s'l.. ft. 
55m. 
21 in. 
34 in. 

210 
78 in. 

10 ft. 4 in. 
376 

2�in. 

Pittsburg. 
208,000 230 000 

205'5 sq. ft. 
3,116'5 sq. f1. 

3,322 sq. ft. 
33'5 sq. ft. 

54 in. 
23 in. 
32 in. 

200 80 In. 
10 ft. 
355 

2�in. 

be of great val ue 
in reducing the 
breakage of sad
dle casti ngs. The 
f r a III e s are 4� 
inches wide. They 
were c u t  f r o  III 
rolled steel slabs 
made by the Car
negie Steel COIll
pany and weigh 
8� tons per pair, 
finished. 

In the accompa
nying t a b l e  we 
give a comparisoll 
of some of the 
most notable 01 
the l' e c e n t hi!! 
fr ei g h  t locomo· 
tives, from whiell 
it wIll  be seen tlia t 
the latest is con
siderably the lar!!
est of the big fel
lows. They are 
arranged in the 
order of their con· 
struction. 

The tender is of 
the stan dard t�'Jle 
and weighs, load
ed, 52 tons, so tliat 
the wei�ht of the 
engine and tender 
in workin� order 
is 167 tons. The 
total len�th O\'er 
all of engine and 
tender is 63 feet 
3� inches. The 
center of the boil-
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e1' is 9 feet 3% inches above the rails, the top of 
the boiler is 13 ftlet and the smokestack 15� feet 
above the rai ls. The driving axle journals are 9 by 12 
inches, and the main crank-pin is 7 by 7 inches. The 
steam ports are 1% inch wide by 20 inches long, while 
the exhaust ports are 3\4' inches by 20 inches. T he ten
der has Ii. capaci ty of 5,000 gallons of water and 10 tons 
of coal. 

• 1 • • • 
A NEW COVERING FOR BOILERS AND PIPES. 
\V here pipes are used for the conduction of stea.m 

heat, water, or heated air, considerable loss results 

GAST'S ASBESTOS AIR-CELL COVERING. 

from the radiation of the heat. This causes not only 
decreased efficiency of service, but increases the cost 
of the fuel . 

To overcome and prevent this loss of heat, and there
by red uce the amount of fuel required, a covering 
known as " Gast's " Air-Cell Covering, manufactured by 
the New York Fireproof Covering Company, No. 23 
Dey Street. New York, has been devised. 

T h is covering. as is shown in Fig. 1, co mbines in its 
construction the well-known non conducting qualities 
of the  " air-cell " structure and the fireproof charac
teristics of asbestos. The covering is composed of 
divided air-cells. each independent of the other. pro
duced by arrangi ng in alternate layers sheets of plain 
and corrugated asbestos paper, wound into cylinders of 
proper interior diameter to fit all 8tandard sizes of 
pipes. These cylinders are split longitudinally, so that 
they can be readily slipped on the pipes. They are 
provided with an exterior 
canvas covering and with 
metal fastening bands. 

The covering is neat, 
light, and easily applied, 
as well as non-conducting ; 
it is fireproof (a feature 
that should recei ve con
sideration), will  not harbor 
vermin, and will not decay 
or deteriorate with age. 
The covering is strongly 
and compactly made, aud, 
owing to its peculiar con
struction, will not crack or 
powder from vibration of 
the pipes or hard usage. 
It may be removed and re
applied an indefinite num
ber of times without loss 
or deterioration. 

As indicated in Fig. 2, 
the covering is also made 
in blocks. slabs, and other 
special forms suitable for 
the non-conducting jack
ets for b 0 i 1 e r s ,  steam
drums, smoke-flues, breech-
ings, hot air ducts, etc. , 
and when so used is supe
rior to ordinary cement. 
not only as a non-conduct
or, but as a preventive of 
rust. 

of the furnace heaters in the cellars of dwellings, etc. 
These pipes frequently lose in transmission more than 
half of heat generated in the furnace. This lost heat, 
when the pipes are covered by air-cell 'lovering, would 
to a large extent be saved_ The amount of fuel required 
would thus be reduced, and increas ed delivery of heat 
through registers would be attained. 

A special form of this covering is also made for 
ammonia and brine pipes used in the manufacture of 
artificial ice an d in the refrigeration of cold storage 
bUildings. When applied to these pipes, the covering 
effectually prevents the formation of frost on the out
side, thus increasing the efficiency. The covering may 
be employed in preventing cold water pipes from freez
ing and " sweating. " 

.. e e l ., 
A New H u ngarian Pate nt Pu blication. 

As the Hungarian Patent Office does not publish 
any official gazette containing a record of the patents 
issued in that country, a jonrnal h as recently been 
established with a view to supplying this want. This 
journal is printed in four languages-Hungarian, Ger
man, French, and English. Some of the English de
scriptions are unique. We give below a specimen of 
the translations : 
PROCEEDING A'l' THE PRODUCTION OF STOCKINGS OF 

THE LIGHT WITHOUT FLAME OF SPONTANEOUS 
IGNITION. 

357 
tank, Q, the water enters a tipping bucket, U, is dis
charged into the chamber. V, and, after having been 
conducted to the receptacle, A, is sprayed over the 
calcium carbid. The gas generated by the action of 
the water on the carbid, after filling the gasholder, is 
distributed by means of the pipe, L As the pressure 
of the gas increases, the gasometer rises, and havi ng  
reached a predetermined height, causes the  rod , T . 

automatically to close the valve. R, in order to shut  
off the  water from the  carbid. When the  gasometer 
descends, the valve is reopened and gas is again gene
rated. Should the pressure becoUle abnormally exces
sive, the surplus gas is discharged to the open air 
through the vent pi pe, J. 

• •  ft . ..  
A SAFETY-ATTACHMENT- FOR SCAFFOLDS • 

Swinging scaffolds which are used in painting the outer 
faces of buildings are generally suspended from ropes 
passing through blocks. The ropes may break or 
become detached,  and thus cause the scaffold to fall. 
To prev!'nt such accidents, the safety attachment 
shown in the annexed i l lustration has been devised. 

To some portion of the building above the highest 
point reached by the scaffold a device is secured to 
which a rope is attached. This device consists of a turn
buckle provided with rods extending far enough from 
each side to engage the inner faces of a window open
ing. A rope is secured to the turnbuckle b y  means of 

Claim. a hook, and is carried down around the scaffold and 
Proceeding at the prod uction of stockings of the light extended up beyond the other side, thus forming a loop 

without flame of spontaneous ignition without use in which the scaffold is inclosed. After having been 
of heaters or putting-in of lighters, characterized passed around the scaffold, the rope is secured to a 
by a stocking of light without flame of a prove- second turnbuckle by means of a hook adapted to 
nience whatever prepared in such a manner after ' slide on the rope and temporarily secured at any 
it's treatement in an alcalic bath by impregnation point by tying a knot in the rope. The second or 
of one portion of it's surface by platina-or iridium lower turn bnckl!' can be moved up or down on tlw 
-salts, that these salts form ethiops of platina or 
iridium or the oxydes of incandescence-oxyde of 
thoriulll or cerium, etc.-causing the ignition of 
the stocking at the contact with the mixture of 
gas and air. 

• f . . .. 
THE NATIONAL ACETYLENE GAS GENERATOR. 
Not many years ago acetylene gas was merely a pro

duct of the chemical l aboratory. Although the great 
light-value of acetylene was well known, the great cost 
of the gas prohi bited its general introdu ction as an 
i l lulll inant. Acetylene may now be said to have 
emerged from the experimental stage and entered into 
competition w ith other i l luminants. Three years ago 
but Jit.tle was known of automatic acetylene gas gene
rators ; now lIIany manufacturers are actively engaged 
in sel l ing their apparatus and perfecting the for rns 
they have already devised. AlIlong the manufacturers 
who early entered into the making of acetylene gas gene
rators may be mentioned the National Acetylene Gas 
Company, of C leveland, Ohio. The apparatus made by 
the company is  distinguished by its automatic action,  
by the means provided whereby the gas may be readily 
controlled, and by the simplicity of construction and 
of operation. 

The National acetylene generator, as shown in our 
cut and diagrams, embodies essentially a w ater supply, 
Q ;  a generator containing a carbid receptacle, A ;  and 

a gasometer or gasholder, G. The gas 
generated in the chamber, A, is con
ducted down wardly by means of a 
pipe, and, passing through the triple 
valve, E, controlled by the handle, Y, 
is discharged into the gasholder. G. 
Water is supplied from the tank, Q, to 
the carbid receptacle, A, by- means of 
a pipe controlled by the valve, R, ope
rated by the lever, S, through the 
medium of the rod, T, attached to the 
gash older, G. In its course from the 

CODY'S SAFETY-ATTACHMENT FOR SCAFFOLDS. 

wall of the bui lding. and is always held a short dis
tance above the scaffold. 

T h e  first or upper turnbuckle is firmly secured to 
the upper part of the building and is left there unt i l  
the work i s  completed. That portion o f  the rope which 
is secured to the upper turnb uckle is passed behind t h e  
lower turnbuckle, and thus serves to hold the scaffo l I 
against the bu ilding. The lower portion of the ropp 
should be of such length as to reach the ground. 

The safety rope encircles the scaffold with a sligh t 
slack, so that it may receive the weight of the scaffold, 
should the suspending ropes part or become detached 
from their support. 

The attachment is the invention of Martin Cody, 
106 East 109th Street, New York city. 

AT the Colonial and Indian Exhibition, a few years 
ago, speci mens of a whitish resin, bearing some resem
blance to Manila elemi in appearance, were shown 

from the West Indie8, and 
labeled " Gommier or In
cense. " These products 
are now referred to several 

The covering, on account 
of its fireproof and non
conducting q u a  l i t  i e s, is 
particularly serviceable for 
incasing the hot air pipes THE NATIONAL ACETYLENE GAS GENERATOB. 

SECTION OF GENERATOR AND DETAIL OF 

THE WATEB-SUPl'LY. 

trees of the natural order 
Burseracere. The Gommier 
or mountain Gommier, or 
Gomm ier rouge of Domini
ca and the Gommier A. Ca
nots of St .  Lucia, appear to 
be Dacryodes hexandra, 
Griseb. Another species 
yielding a similar resin is 
Bursera gum lll ifera. the 
birch tree of J amacia, the 
G o m m i e r  of the Wind
ward and Leeward Is
lands, and the turpentine 
tree of St. Vincent. The 
resin of Protium guineense 
affords the G o m m i e r  Ii 
l'encens of St. Lucia, the 
Tacamahaque huilense ini
colore, the encens of Ca
yenne. and the Tacama
hacca of Venezuela.-Kew 
Bulletin_ 
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THE ROTARY NEOSTYLE. 

Some months ago we i l lustrated in these columns the 
Autolllatic N eostyle, a d uplicating machine with which 
anyone could take a large number of copies from an 
original  writing, draw ing 01' typewriting by operating a 
lever. T h e  Autolllatic N eostyle worked on the principle 
of a level' printing press .  

The Neostyle Company, 96 Church Street, New 
York city,  however, have now advanced one step 
further, and have recently placed on the market a d u
pl icating apparatus known as the Rotary N eostyle, 
which operates on the princip le of a cylinder press, and 
this machine is as far ahead of the old style duplicat
ing machi nes as the latest Hoe cylinder presses are 
ahead of the old foot or lever presses. 

'rhll Rotary Neostyle is operated either by crank, 
treadle, or electricity. Fig. 1 shows the machine 
operated by crank. The stencil is laid on the o uter 
s urface of a drum made of perforated steel. The drum 
is rotated b y  an easy movement of the crank, the lllO
tion being imparted to the cylinder by means of gear
ing. As the cy l inder is caused to rotate, an India rub
ber roller. automatical ly rises at the proper moment, 
applies the necessary even pressure, forces the paper 
on which it is desired to print against the stencil , i n k  
being forced through the stencil by means o f  a foun
tain ink roller on the inside of the cylinder. Op
erating the crank, therefore, causes the st enci l  to 
revolve, the necessary pressure to be 'applied, and 
copy to be automat ical ly disch argerl . Very rap id 
and perfect work can be accom p lished , as the 
operator has not h i n g  to do b ut operate the crank 
with one hand and feed t h e  llIachine with the 
other. 

'rh e  mach ine i l l u strated in Fig. 2 is practically 
the same machine. but, instead of i m parting move
Ill ent by m eans of the crank, an electric motor is 
applied. This motor can be connected with any 
ord inary lamp socket, and all idea of the power re
q u ired may be gained when it  is stated that an 
ordinary Ys horse power fan llIotor is all  that is 
necessary . A rheostat is  provided which enables 
the operator to regulate the speed to suit h is re
qu irements , that is to say, a beginner can set the 
rheostat so as to print say 30 copies per min ute, 
and, the operator havil1g both hands free, a be
ginner can p rint easi ly at th is speed. '1' he maxi
m u m  speed is about 70 copies per minute, and 
w e  are i nforllled that i n  Illany railroad offices 
the Illachine is being operated daily at this  
speed. \V hen i t  is remembered that this means 
a speed at the rate of over 4, 000 copies per hour 
and t h at this speed is on ly equaled by t h e  
very expensive ne wspaper presses, i t  w i l l  b e  
seen that, on t h e  qu estion of speed, there i s  
very l i ttle room for improvement. 

The work prod uced, whether autographic or 
typewritten, is  such a close reselll blance to ac
tual origInal w ork that the Post O ffice authori
ties recently made a rulin g  t hat circulars d u
plicated by this process m ust pay letter post
age rates, as they were indistinguishable from 
personal cOlll lllun ications. The N eostyle COIll
pany h ave j u st su cceeded i n  getti n g  a modifi
catioll of this ru l i lJ g ; so that all such work 
w i l l  go at third class rates, provided they be 
h anded in at the post office windows in lots 
of 20 co pies, and furt her giving the right of 
the sender to fi l l  i n  the name and address and 
s ign his name. 

The N eostyle Com pan y also furnish a p a
tented en velope w h ich, while apparently sealed, 
is  in real I t y  open, and th is en ve lope has been 
accepted by the Post Office Department for 
mailing t hird c lass matter such as Neostyle circu
lars. 

.. . . . .. 
Malaria Suppressed by tile Use oC L hne. 

The following i nteresting letter from the pen of Mr. 
M inor C.  Smith,  of N orristo wn , Pa. , was recently re
ceived, with the request that we should pass an opinion 
u pon the theory advanced therein . The letter is as 
follows : 

'rhere can be no reasonable doubt that scores and 
hund reds of our younger men, especial l y  those com
manding l a rge amounts of money, wil l  in the near 
f u t ure turn their steps toward Cuba. 

The fertile lands, bringing forth rich and valuable 
prod ucts, one crop following another in rapid succes
sion,  a soil 12 to 15 feet in depth, and rich to the  core 
and through its entire depth, where it seems quite pos
s ib le  to grow a bout everything producib le in a hot 
cl imate, needing nothing save the brain and brawn of 
American manhood to sow and reap. Then, too, the 
extensive forests, yet untouched, abounding in the 
richest and most choice woods, such as red cedars, ma
hogany , rosewood , cei ba, an d e bony, WIll aiso be a 
great incen t i ve to draw enterpriSing men toward C u ba. 
There we have also mines of untold richness abound
ing in various minerals, always a source of wealth when 
properly worked. 

The above synopsis gives but a passing glance at 
Cuba's real wealth, but enough is definitely known to 

Jtitutifit �mtritau. 
make that land a)veritabl e  Mecca for our people later Now, Mr. Editor, if any of your readers know any
on. There is, strictl y  speaking, b ut one serious draw- thing as to the value of  calcareous land dressing aloll g 
back touching our co lonization of th ese lands, and that the l ines referred to, let's hear from them. As to whe t  
i s  the exceedingly dangerous climate for others than ther Cuba can be redeemed by such methods, aided, of  
immunes. A s  these are found o n l y  in our Southland, i t  course, by systematic drainage and more rigid sanitary 
practical ly blocks Northern and Western enterprise, rules, is indeed a very important question. One thing 
and to seek for t he possible solution of making Cuba i s  very sure.  It would cost this government but a 
a healthful, charming country for all clas�es of A meri- trifle to make some experiments , and thus learn once 
cans w il l  b e  indeed a delightful task. I say delightful, for all wheth er such methods mean much or little 01' 
because I believe it can be done, and will  be. mean nothing at all. A few sh i p loads of lime and 

'rhe writer was born and spent many years in the p laster generously spread on a reasonab le portion of 
southwestern part of the Delaware and Maryland pen- l the island with proper d rainage added would not be 
insula. Th irty-five years ago chil ls  and fever, and the an expensive experiment and might suffice to solve the 
various forms of malarial  i n fections, were as common , i mportant p roblem. Very truly, 
in  that otherwise delightful cli mate as , - coffee for I MINOR C. SMITH. 
breakfast. " The medical frateruity poured qu in ine I We submitted the question put forward by Mr. 
and other febrifuges down the throats of thei r u n for- Smith to the Department of Agriculture, and we re
tunate patients by the boxful ; but the infection raged ceived in reply the following letter : 
the more. Finai!y, a gentleman came i nto the com- To the Ed itor of the SCIENTIFIC AMERICAN : 
munity and purchased a farm that the neighbors said DEAR SIR : I have your request of October 29, to 
was too poor to gro w sandsnipes . Now, this llJ an did express Illy opinion on the correctness of a statement 
not come to rid the cO l ll lll u n ity of  chi lls and fever, i n a newspaper article, that the app l ication of lime to 
but he invested his money, hoping to llIake a farm a region which was in fected with malaria purified it  
that would be the pride of the com lll uni ty and make complete l y, and to state whether I th ink that the I i b
eventual ly a good return for his  origi n al i n vestment. eral use of lime i n  infected parts of C uba would have 

On one portion of this farlll was a llI eadow land, filled the same effect upon the malarial germs i n  that local ity. 
In the first place, permit me to say that the evi

dence of an observer in a matter of this kind is 
very apt to be unrel iable. People who observe 
phenom ena of any kind, without a scientific study, 
are apt to j u m p  at conclusions and to assume as 
the efficient cause i n  particular affairs the first 
cause which IlIay be ev ident. 

In regard to the action of l ime upon malaria, 
I do not know that any definite information can 
be given. In general, however, it may be said 
that this m uch is known. Lime promotes vigor
ously the decay of organic matter, chiefly b y  
furnishing a neutral o r  alkaline environment in 
which the nitrifying germs which are most active 
in  the destruction of organic matter exercise 
their most important functions. The n i trifying 
germs are, in many respects, the most vigorous of 
all w hich are active in the decay of organic mate
rials. If  malaria be a germ which exhibits i t s  

Fig. l. -THE ROTARY NEOSTYLE. highest vitality i n  an environ ment of organic 

Fig. 2.-ELECTRICALL Y DRIVEN NEOSTYLE. 

with black snakes, m ud t u rtles, b u l l  frogs, and the 
other fellows who keep com pany with the above named 
crowd, and the morn ings an d evenings of each d ay saw 
rise above the m eadow land a veritable cloud of miasma . 
No more unhealthy spot could  be found for m i les , and 
the farmer soon fell sick with fever, to keep company 
wi t h  the neigh bors round about. 

The important part of this cOlll m u nication begins 
j ust here. The farmer, without though t of breaking 
up the fevers or driving away forever the deadly mias
mas that floated about that big meado w,  began to 
hau l quickl ime by the carload, and i n  the early fall 
that meadow looked l i ke a sno w  fie ld in Jan uary. T h is 
done, the lime was appiJed to the entire farm, w hereon 
fall grams w ere to be sown. Now, with the biggest 
subsoil plow ever seen in the comIllunity the progres
sive farmer t u rned under the sod to the depth of about 
two teet  01' more, and thus i t  lay tor months. 

The early sprin g of tile next year saw a splendid new 
crop ot timothy growmg 0 1 1  thIS pest spot, and from 
that time on these lands, m eadows and highlands, re
ceived their an nual coatmg ot lime and p l aster ; and in 
ten years, yes in five y ears, that was the fillest farm in 
the w hole section, and no chills or fever any more. In 
t e n  years the entire com m unity was free from t h i s  awful 
pest th rough the widespread use of lime and plaster, 
and only  a few days ago I heard from one of the lead
ing citizens of the section referred to, and he was COln
menting on this very subject. 

matter and a genial wal'mth, it is evident that 
its vital ity may be great l y  dim inished or entire
l y  destroyed by the action of l ime in promotiug 
the growth of t h e  n itrifying organisllls .  'rhese 
organisms destroy orgamc matter very rapidly, 
and thus the source of no urishment of the 
malarial germs might b e  entire ly cut off. 

Last s u m mer, near Berlin, I visited an estab
lish ment for p u rifying water, in which the 
nitrifying germs alone w ere employed as a 
purifying material. Sewage water from the 
city of Berlin, subjected to the action of these 
nitrifying organisms, was changed in t w o  
hours time t o  a clear, limpid water w i t h o u t  
any odor or apparent taint of organ ic m at tel', 
and in which there was not enough orga n i c  
material f o r  pathogenic germs to flou ris h with 
vigor. The nitrifying organisms i ll t h eir v i r 'l l  
functions not only destroy o l'dinary organ i c  
matter, b u t  may e v e n  attack other organ is I U S  
and destroy their  vitality.  

I think,  therefore, that the lib eral appl ica
tion of lime to all centel's oi i n fection wOll l tl  
prove o f  i rn ll lel lse benefit b y  pro moting t h e  
vigorous development o f  n itrifying organ is i lls .  
thus securing a rapid destruct ion of organ i c  
matter a n d  t h e  con version o f  t h e  nitrogenous 
part thereof into nitric acid or n itrates. Tll Us, 

indirectly lime m ight prove very valuable in d i s i n
fecting and destroying the germs of malaria in general  
and yel low fever i n  particu lar. I can express no 
opin ion i n  regard to the alIlount of l i m e  which wou ld 
be required to disinfect the island of Cuba, but it  prob
ably would be so enormous that the application of it 
would have to be confined to localities w here the great-
est infection existed. I am, respectful l y, 

H. W. WILEY, 
Chief of Chemical D i vis i on. 

.. � .  � ., 
IT appears from The E ngineering News that stones 

or pebbles, when ill close proximi ty to metal pi pes 
which have been subj ected to electrol ytic actiol l . 
are electro-plated with the metal of the pipe, whether 
l ead or i ron. The fol lowing are some interesting re 
marks, on t h e  su bj ect, taken from a report of M r .  E .  
E. Brownel l, o f  Dayton , O .  H e  states that wherever 
any electrolytic action h as attacked the cast- i l'OIl 
mains, there remains upon or adjacent to the mains a 
black substance that is due to the nascent oxygen 
being liberated from the decomposed water oxidizing 
the iron III the pipes, and this  iron is then carried or 
held in solution by a solven t which is formed by the 
reaction of a current of electricity u po n  the constitu
ents of the soi l ; from this solvent, the iron, lead, or 
whatever metal i t  has attacked, is taken or given up, 
to be deposited or electro-plated upon the soil and 

: stones -to the- distance of several inches. 
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\£orresponilence . 
A Mechanical IlDitation of t h e  HUlDan Voice. 

'1'0 the Editor of the SCIEN'l'IFIC AMERICAN : 
Prof. Tyndall ,  in h is work on , .  Souild, "  describes va

rious methods of i mitating the h uman voice by me
cl Janical devices. The most successful  seellied to be to 
s t retch a piece of sheet ru bber, in which was small Mit, 
o ver the end of a glass tube, and to blow in the other 
ell d .  I have found t hat t hi s  experiment may be suc
cessfu l ly performed by stretching the r u b ber over the 
open top of a recei ver from which the air is bei ng ex-
l J austed by a Bu nsen Sprengel pump. As the r u b b er 
I S  stretched and the edges of the slit approach and re
cede from each other, a decided change in pitch is 
uoted,  while the continuous act ion of the pump per
m lts the experiIllent to be carried on indefinitely, and 
adapts it to class room demonstrations. 

J ( itutifi( �mtri(au. 
Science Notes. 

Our esteemed English contemporary Natural Sci
ence will cease pUblication at the close of the present 
year. All who are fond of natural h istory will be sorry 
to learn this interesting scientific journal cannot be 
maintained. The cessation of the present journal 
could be prevented if  some one with sufficient time and 
means would come forward and ass ume the responsi
bilities of the present editor, who annOUIJces all the 
stock, appurtenances, and good will w ill be handed 
over to any scientific man who is prepared to take the 
respoll s ibi lity and continue the jou rnal. 

C o ru n d u m  is  com posed of the oxide of aluminum 
(AI,O, ) ,  but traces of the oxides of other metals are'gen
eral l y  present as coloring materials. As in the cases of 
o r her minel'als of non-metallic lu ster, the color of co
rUIId u m  varies considerab ly. Someti mes the m i n eral 
is  colorless or white, and at other times it is found 

359 
Miscellaneous Notes and Receipts. 

Removing Mineral Oil or Wax Spots. -For removing' 
these spots, which are very hard to eradicate, espe
cially when they have penetrated deeply into the fiber, 
o wing to ironing of the said bodies, anil ine is recolll 
mended. T h is remed y is used in  the follo wing mix
ture : Aniline, 1 part ; soap, 1 part ; water, 19 parts. -Der 
Seifen Fabrikant. 

New Embalming Process.-An essential advantage of 
this new e m balming m ethod lies in the use of non
poisonous substances. Moran , in Paris, employs a m i x
ture of 40 gram mes of saltpeter, 40 grammes of potas
SiUlIl carbonate, and 1 l iter of glycerine, which he injects 

. i nto the aorta in such a q u antity that a !llight swel l i n g  
becomes perceptible on the surface of t h e  body. T h e  
corpse of a child preserved i n  this manner is said t o  
have remained perfectly i ntact after having been kept 
for two years.-Neueste Erfind ungen und Erfahrun-

possess i n g  a b l ue, pink, red, bro w n ,  gray, or other 
JA�IES S. STEVENS, Prof. of Physics. gen. 

color. T h e  relative weight of corun d u m  compared 
The University of Maine, Orono, Me. with equal volu mes of Illan y other minerals is  high. Copper Resinate.-This i s  prod uced as follows, ac-

e , • I • It h as a specific gravity of about 4. while feldspar has cording to the Farben Zeitung : Dissolve 8 '55 k i lo-

Phospho reMcence Caused by Decay. a specific gravity of from 2 '4 to 2'7 and quartz of 2 '5 grammes of ammonia soda (18 per cent) in 90 l i ters of 

To the Editor of  the SCIENTIFIC AMERICAN : to 2 '8. water, and heat the whole to a boil. N o w  throw i n  

K i ndly explai n me t h e  follo wing : O n e  night, abo ut Particulars concerning t h e  expedition which ' will 
grad ually and in small quantities 45 ki lograll1111es of 

10 o'clock, havin!r occasion to look in the pantry, I paw I E I d ' t l f th t f d f 
good resin, stir dil igentlv, and allow to boil until  t h e  

� � eave ng an In , Ie course 0 , e  nex e w  avs or . : 
what after ward proved to be a COlllmon piece of pork tt f 

. ' t ' t!  I t i d
: 

I 
d resHl h as cOll l pletely dissolved and has transformed 

I e  p urpose 0 V I S I  H l g  I e  a mos unexp ore IS an . . N t d ' I 93 4 k " l  f steak elill' tt l' rI O'  a I)hosphor cent I t I ' k f S k . ' d . " H l tO resin soap ex ISSO ve �
. I ogra m m es 0 cop-

o ... es g eam, no , u n  I -e 0 0 otra, situate a bout 150 mi les east-nOl theast of I h t ( b l  ' t  . I) ' 18 r f b T t t hat prod uced by t h e  stri k i n g of matches u pon a d a m p Cape Guardafui .  were gi ven recently in T h e  Lon don 
per su p a e ,�e VI 1'10

. 
H I . Iters 0 OI

.
mg w

.
a er, 

surface Hard l v  cred i t i n "  III V eves I struck a Ill 't tch T ' 'r l ·t '11 . t f �r \IT l� 0 ' 1  . 

I 
and p o u r  the resm soap m t o  I t .  T he cuprIC resmate 

• • ... . _ 0 , • l i lies. Ie pal y WI conSlS 0 1, r. ' f . ' ,  gl vIe . ,  
(at the light of w h ich the gleam d isap peared, of CO U I'He) , I Gran t ,  of t he d epartment of zoology in the B�itish 

�ow
. 

sep�rates as a thick 
.
mass, whICh floats on t�e 

examined t h e  m eat and fo n nd it had t he �li"h test odor l\I '  . D '  H 0 F b th d ' t f tl L ' _ l i qUId.  Gather, press out m a clot h,  and dry, wher e-
, . " . '" use U I ll , I .  . . or es, e I rec

.
or o

. 
Ie I ver

, upon the resinate w i l l  be ready for use. ot p u t r efactlO n ,  but not enough to make It u n eatable, poo l Museums ; and Mr. C u t more, taXIdermist attached 
I thought. to t h e  l atter insti t u tion. T h e  Royal Society, the Past Printer's Ink. -For the prod uction of printing 

B lowing the match out, I again examined it in t.h e  Royal Heograph i cal Society, and the B ri t ish Associa- ink fast to wash ing, take 5 parts of acetic acid 
dark, and found that the gleam did not appear o n  the t ion have provided part of the f u nd s for the u nder- and (l issolve therei n 1 part of l u nar caustic. Staud 
bony surface of the meat. It  is needless to add that I taki n g. 'r h e  exped ition wi l l  sai l for Aden, proceed i n g  away this sol ution for one day,  and add 20 parts of  co
did  not eat it. H. P. P. t h ence to Soko t ra b y  the Indian Mari ne guardshi p  pal varn ish, to w h i ch a : ittle lam p b lack is  added. S i nce 

lThis is not an u ncommon phenomenon. At certain . . E l phinstone, " w h ich,  in com pliance with a request the bro w n  shade of the l u nar caustic coloring predo lll' 
stages of decay, both ani mal and vegda ble s u bstan ces lIlad e  by the ' authorities of  the Brit i s h  Museu Ill , h as inates after repeated wash i n gs, especially i f  the w a"h 
are phosphorescent. T he writer remem bers, l l Iany been ki n d ly placed a t  the disposal o f  Mr. G rant and is  ex posed to the sun,  i t  i s  ad visable to give t h e  pri n t  
years ago, seeing a log on a distant h i l lside w h i c h  Dr. Forbes for th e  purpose of  conveyi n g  them to t h e  a greenish appearan ce b y  moistening it lightly with a 
shone at night for an ent ire winter. It is very often islalJd and back to Aden on t h e  ter m i n ation of their  fe w drops of water i n  w h ich a l i tt le  potassi u lIl iodid e 
seen m meat as i n  the case cited above. It is not well  stay. T h e  main object of t h e  exped it ion is to i n vesti- h as been dissol ved. T h i s  ink should be used as fresh 
to eat food which has reached this stage of decay. gate th o l'Ou ghly the fauna of the place and make large i as possible,  and the l u n ar caustic dissolved i n  ace t i c  

T he cause o f  the p h osphorescence is n o t  ful ly nn - and comp lete collections i n  e v e r y  branch o f  zoology. acid and the copal varnish sol ution should,  therefo re, 
derstood. I t  is probably due to the chemical changes 

Th N Y k B d f H It  I h d f th 
each he kept i n  a closed flask, from which the q uantitv 

d 
. f '  E ]  e ew or ' oar 0 ea 1 as approve 0 e . . . .  . .  concerne m putre actlO n . '- OS. 

d O ' t d b D B '  th b t '  
necessary for the prmt IS taken each tune m the saHl. 

• . ' . 
recommen atlons sugges

. 
e y r. I ggS, e ac erlO · proportion. -Papier Zeituna-. 

loglst to the board, that It should make to the Board '" 

Air Expans i o n  Caused by L ight ning. 

To t h e  Ed itor ot the SCIE�TIFIC A�IE RICAN : 
D u r i n g  a severe t h understorm ,  the l i ghtning struck 

a barn not far from the house w here I stopped, without 
setting it on fire. I ran to the ' barn, which was filled 
with !lmoke s m e l l i n g  l J Juch like s u l p h ur. T wo horses 
standing in the barn were completely deafened (pro
bably by the report), but since have recovered their 
hearing. 

In the loft huge slivers were torn from the posts on 
all  four sides, and fro ll! the rafters also, i n  places, where 
it  h ad appare n t l y  made its way downstairs and to the 
ground.  One side of the barn was warped out ward ly ; 
a window in t h at s ide  was demolished, b u t  no gla�s 
could be found i n si de, all  see m i n g  to have been b l o w n  
o u t .  It looked a s  though a n  explosion llad occu rred 
i nside of t h e  barn, the outSide damage beHlg S i llal i .  
O l l l y  a few clap boards and s h i n gles were knocked off. 

O il exalll i n i n g  w h at I had before c ' > I l s i dered to be 
l i g h t n i ng con d uctors, I was su rprised to fi n d  thelll mere 
d U Jllm ies, having no electrical  con n ection with the 
gl·ound.  T h ere were two roth, one o n  each end ot the 
bam. exten d i n g  about fOllr feet into t h e  air,  each up
held b y  fou r  legs screwed llItO the shi ngles of the roof. 

On rea(i i n g  up the s u b.i ect ot I Ightll l n g  rods, 1 find 
thei r object i s  to  carry off t o  the ground the surpl us 
electricity i n  the air, there by preyentlIlg a discharge 
taking place in that vicini ty, w h ic h  gave llI e the idea 
that perhaps the mock l ightning rods had conducted 
the electrici ty to t heir  extre me limit,  VIZ" the poi n t s  of 
the screws pa� s l I1g t h rough the shingles, thereby hea· 
v i l y chargi ng the loft and causing a d ischarge to take 
p lace therein .  

Please i nform Ille whether my theory is  at  al l  pro-
ba.ble. H. D. 

LThe l i g h t n i n g  rod s were surely in  this case worse 
Lhan none a �  a l l ,  and d o u bt less served as a patll tor 
I l Ie Glsellarg., into t h e  b Ul ldlllg.  W ben tne electrIC 
dise tliu ge passed H l to t tIe  barn, it so HeateLl and ex-
{land .,(l t he a l l' as to u l o \\' the WIndows o u t  and b u lge 
t il e  sille walle ,  The l i g h tning did not do thib d i rectly ,  

A lightIllng' rod has t w o  objects : one,  to discharge 
e lectricity up from the earth mto the air as the clo ud 
approaches and so pre vent the stroke, i f  possi b le : the 
other to serve as a pat h of d isch arge to the eart h froIlJ 
the cloud. For both purposes t h e  rod llJ ust extenrl 
down mto the earth and into wet eart h . - E o. J  

. f  • . • 

of Education.  Among these are the following : 1. Japanese AIloys. -ln Japan :some specialties in me-
The use of slates, slate penci ls,  and sponges shall be tal l ic  alloys are in u se, on whose composition t h e  fol
discontinued in all th e  public schools. 2. Accord ing lo wing details are at hand : Shad ke consists of cop per 
to requirement, p upils shall  be supp lied with pencils with 1 to 10 per cent of gold . Art icles made from t h i s  
a n d  penholders, e a c h  p u pil to retain those received alloy are l a i d  in  a p i ckle of  b l u e  vitriol, al u m ,  and 
i n  a box provided for the p urpose, such box to be verdigris, u ntil  they acq uire a bl uish-blac k coIOl·. Gu i 
marked with t h e  p u p il's name. Pencils and penhold- shi- bu-ichi i s  an alloy of copper containing 3 0  t o  5 0  pel' 
ers shall not be transferred from o n e  p u p i l  to another cent of s i lver. It  possesses a peculiar g-ray shade. Mo
without s u i table disinfection. 3. All school property k ume con sists of seve ral compo�i tions. Th us, about 
left i n  the school building b y  a ch i ld suffering from thirty gol d  foi ls  (ge n u i n e) are welded together with 
any contagious d i sease, and a l l  such property found shad ke, copper, silver, an d gui-sh i b u- ichi,  and pi erced. 
1I1 a room oc cupied b y  a fam i l y  in w h ich a case of i n- The pierced holes are, after fir m  hammeri ng together 
fect ious d isease has  occurred, shall be taken by the of t h e  plates, fil led up w i t h  the above named pick le. 
Health Department for disinfect i o n  or  destruction. 4. The finest Ja panese b rass con sists of 10  parts co pper 
Books which are taken home by pupils shall  be cov- a n d  8 parts z inc,  and i s  called " siac h u . "  T h e  be l l 
ered regularly each month with urown manila paper. metal, " karakane, " is co mposed of copper, 10 parts ;  
T h ese regulations would ap pear t o  b e  some w hat tin, 1 0  parts ; iron, 0 '5 IJart ; and z inc, 1 '5 parts. The 
str ingent in character, b u t  there is no doubt t hat scope copper i s  first fused, then the remai n i n g  metai8 are 
exists for more precautions than are at present taken added in  rotation . -J o u rnal der Goldschmiedekunst. 
i n  our board schools. Noti fication has done much to 
millllllize the spread of Hl fectious d isease, but it is at
tention to details such as the foregoing that will even
tual l y  stalllp it o u t. -The Sanitarian. 

Recently there was a " private vie w " at the Botan
ical Garden, Edgbaston, of the installation of acety
lene gas, w h ich had been i n trodu ced into the homes 
for the purposes of a garden party given to the U n ited 
Kingdom Band of Hope Conferen ce, and also for the 
garden party given by the Health Comm ittee to the 
8anitary Congress. T here was a large attendance 
ot me lll bel'S of the Botanical and Horticultural 
80ciety and others, and the various delllollstrations 
and explanation s  w hich were given were listened to 
with m u c h  l Il lerest. In the co u rse of the evening the 
honorable secretary of the gardens, Prof. H i llhouse, 
took t h e  opportu lllty o f  saying t hat III the i nterests of 
the SOCiety he had studied t h e  l ight from t wo points of 
vieW-Inj ury to p lants f rolll evolved gases and rela
t io n s  with eOIOI·. He bad gone t h rough the houses 
W i t h the U t, l Ilost care, aml llild fai ied to see the smail 
est sIgn ot allY of t h ose i llj u rious etfe cts w hi c h  the 
cOlll b ustion of coal-gas had upon piants, and i n  this 
conclusion t he veteran curat or of the gardens, M r. 
Lat ham, entirely agreed. T h e  second point for i n q u i ry 
recei ved an equa l l y  satis factory answer. The most 
crit ical  colors, so tar as artificial i l l u lll inants were con
cerned, ClL lIIe out of the ordeal with success. The m i xed 
shades of mauve aud magenta, snch as t hose of  the 
bougai n v J l lea, were, at least. as perfectly d isplayed as 

Diathermanity of Various Insulating Materials . -An 
interes t i n g  compari,bn of the insulat ing action of vari
ous m aterials has been i nstitnte d  by Prof. Carpenter, 
says the Sch weizerische Ball Zeitung. If the loss of 
heat of a non-inclosed pipe is taken at 1 ,  the follo wing 
rotation of figures i s  obtained for the effect of the in
sulating agents : Pale gray lead paint coat,  1 '267; as
phalt coat, :i. ' 135 ; t wo layers of asbestos paper, 0 ' 777 ; 
one layer of asbestos board, 0 ' 594; fou l'  layers of asbes
tos board, 0 '503 ; a wooden pipe, 0 '320 ; m agnesia, ap
plied as paste, 0 '224 ; slag wool, felty, 0 '20H ; asbestos, 
IlI ixed with felt, 0 '208 ;  s l ag wool, fi b ro us, 0 '203 ; asbes
tos with sponge, 0 '180 ;  t wo layers of asbestos paper, 
2 '5 m i l l i meters felt, 0 " 170. Conseq uently, the escape of 
heat seems to be increased by l ead pai nts and asphalt 
paint. Remarkable is the sl ight increase in the im
perviousness in using four layers of asbestos board , as  
compared with the res ults obtained by the use of oIl l y  
one layer. 

.. f e  . ..  

ONLY seventy years have elapsed since t h e  first rai l ,  with t he am l i ght,  w h i l e  the variou s  shades of yel low,  
way in the world was finished. Dllri n g  that cOIllPara- 1 from pale to deepest chrome, which were possessed hy 
t ive!y brief pet'iod 400. 000 IlJiles have been constructed, such a flower as the allamanda, could hardly be more 

the British empire a.ccountins for about a. sixth. distinguishable in ordinary sunlight. 

AN improved form of hydrometer, by means of which 
the effect ot  capi l larity is  e l iminated, i s  p roposed by t h e  
Rev. H .  O'Toole, of  Blackrock Col lege, writi u g  ill The 
Scientific Proceedings of the Royal D u b l i n  80ciety. 
I t  is simIlar i n  principle to N i cholson)� hydrollleter, 
but, instead of one bulb, it has t wo con n ected b y  a 
narrow stem of t h e  salli e lIlaterial and sectional area 
as that w h i eh su pports the weight.  It  is first load ed 
ti l l  the l o wer b u l b  is  i m l l l ersed and then loaded t i l l  
both b u l bs are i m m ersed. T h e  addi tional weights p u t  
in  a t  t i l e  second observation represent exactl y the 
weight of a q uan tity of l i q u i d  equal i n  volume to the 
upper bulb between the two points of immersioll. 
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Normal Displacement, 12,500 tons. Speed, 18 knots. 
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UNITED STATES FIRST·CLASS BATTLESHIP " MAINE." 
B u nk er Capacity! close stowage 2.000 tons. Armor (Krupp steel) :  Belt, 12 inches amidships to 4 inches at stem ; barbettes, 14 inches: central battery and casemates. 5� inches. Armament, four 12-inch guns (new pattern of high velocity), sixteen 

6-luch rapld.tIre, twenty 6-pounders, four 3-pounders, two smaller guns. 'J'orpedo 'J'u bes, two of submtrged type. Complement, 600. A u thorized 1898. 
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THE FIRST-CLASS BATTLESHIP " MAINE." 

On the accompanying page we I res ' II t  our readers 
with the first accurate engraving t ha.t has yet been 
made of the new battleship " Maine. " The illustrations 
of this ship that have already appeared in several illus
trated journals are based upon the original designs for 
an eighteen ·knot vessel of i nferior armament. The ac
eompanying engraving is made from the latest amended 
desi gns, and includes the two additional 6-inch rapid
firers in the main deck battery, the substit lltion of two 
boat cranes for four, and other changes of a minor 
character. 

In the three battleships of this type, the " Maine, " 
" Ohio, " and " Missouri, " we shall have fight.il)g ships 
at once the equals of anything abroad and reflecting 
credit upon our naval ad vancement. To the persistent  
stand of Engineer i n-Chief Meh'ille on the vital ques
tion of speed is the betterment of these ships over their 
predecessors, the " Illinois " and type, in the main due, 
and the increase of armament followed as a natural 
consequence upon the expansion of the original dis
pl acement of 1 1J i25 tons. 

The principal dimensions and geueral features are : 
Length on l oad water line . .  . . . . .  . . . . . . . . . . . . . . . .  388 ft 00 in. 
Beam, extreme _ .  . . . . . . . . . • • • • • • • . . . .  . . . • • • . . . •  72 ·H 2'5 , -
Draught. a t  normal d1splacement. . • • . . . . . . . . . . . . . 23 "  6 " 

Displacement, normal. . . . .  . . . . . . . . . . . . . . . . . . . . . .  12,500 tons. 
Indicated horse power . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,000 
Speed. maximum . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . .  18 knots. 
Coal bnnker capacity . .  . . . . . . .  . . . . . .  . .  . . . . . 2,000 tona. 
CompJement, officers, 8eamen, and marines, about 600 

The hulls of the ships are SUbstantially similar to 
the " Illinois " type refined by the added length of 
t wenty feet amidships. The inner bottom extends 
fore and aft throughout 
the major length of the 
vessels and reaches from 
the keel up to the lower 
edge of the armor belt, 
four feet below the normal 
load water l ine of 23 feet 6 
inches. This double bot
tom space is di vided into 
the us ual watertight sub
d ivisions and is under the 
reasonable control of pow
erful pumps. The inte
rior of the vessels is also 
well cut up by the usual 
watertight subdivisioning, 
which is likewise under 
thorough pumpage and 
drainage control. 

J t itutifit !lUtritlu. 
not yet certain that more widespread protection will 
not be given to the hull j ust above the waterline belt. 
A coffer dam about 36 inches wide extends forward 
and aft to the bow and to the stern from the athwart
ship armor bulkheads in the space between the protec
ti ve and the berth decks. It will be filled with bri
quettes of corn-pith cellulose. On the berth deck there 
will be another coffer dam so filled and of like thick
ness. The efficacy of this cellulose belt has already 
been well established in actual conflict. 

The ships will be propelled by two sets of triple ex
pansion engine� actuating twin screws. These engines 
·will be put in separate watertight compartments. 
They will be of the three cylinder, vertical, inverted 
cylin der, direct-actiug type, and the cylinders will  be 
of il8 �, 59, and 92 mches in diameter, w ith a COlll mon 
stroke of 42 inches. The high pressure cylinders wil l  
be forward and the low pressure cylinders aft. The 
collective indicated horse power of t he propell ing, air
pump and circulating pump engines will be 16,000 when 
the mai n  engines are making in  the neighborhood of 
126 revol utions a minu teo 

Steam will  be supplied by twenty -four boilers of the 
Niclausse water tube type, constructed for a working 
pressure of 250 pounds to the square inch. red uced to 
200 pounds on the steam pi pes at the hi�h pressure 
cylinders. The boilers will be placed in four watertight 
com partments, and there will be four fire rooms, t wo 
doubl!' and two single. I'he boilers will be arranged 
in  groups of eight. There will be three smokestacks, 
the tops of which will  be practically 100 feet a bove the 
grate bars. Blowers wil l  be fitted for for ced draught. 

The coal bunker capacity of 2,000 tons promises a 

and light without in the form of four searchlights and a 
double set of Ardois night signals. 

There will be a dense air refrigeratill� plant with a 
daily output equivalen t to the cooling qualities of two 
tons of ice. There will be a distilling plant, consisting 
of four evaporators and two distillers, with their acces· 
sories, having a combined capacity of 8,000 gal lons of 
potable water daily. 

Wood wil l  be used but sparingly, and, with the ex ·  
ceptions of the main deck without the superstructure, 
the upper deck, and the bridges, the decks will  be 
covered with linoleum, rubber tiling, wire mats, or 
cement. Such wood, other than decking, will be care
fully fireproofed, but wherever possible, light metal 
work will  supplant wood altogether, unless in the 
shape of gratings and such things easily removed and 
thrown overboard bef ore going into action. 

It has been suggested that a comparison of the Brit
ish " Ma.gnificent" with these new ships might be in
teresting. The " Ma�nificent" is of 14, 900 tons dis
placement, and has a battery of four 12· inch ,  twelve 6-
inch, eighteen 12-pounders, twelve 3-pounders, and 
eight machine guns. The weight of our four ad di
tional 6-inch guns is somewhat accounted for in 
the . .  Magnificent" in  the extremely powerful force 
of 12 and 3-pounder guns and t heir ammunition, 
which is an item of moment. At the same time, 
the armament of the " Maine" is unquestionably 
the heavier. The waterline armor of the Brit
ish ship is only 9 inches thick, but it reaches up 
the sides to a height of 18 feet ,  and extends fore and 
aft for a distance of 220 feet. 'l'he " Maine," however, 
has a decided advantage in the fact that the waterline 

belt is continuous up to 

The ships have a free
board forward of nineteen 
feet and a freeboard aft of 
eleven. The upper deck 
reaches from the stem aft 
to the after turret, and at 
the bow is flared out to a 
considerable extent. The 
main pu rpose is to make 
the ships drier in a head 
sea, but i ncidentally it af
fords am pler deck room 
for various purposes and 
more space o n  the deck 
beneath . 

TEST OF A BETHLEHEM, KRUPP-PROCESS ARMOR PLATE. 

the stem. The casemate 
at'mor about the 6-inch 
guns of the " Magni ficent" 
is 6 inches thick. The pro
tective deck is 2%, to 4 
inches thick, the ath wart
ship hul kheads are 14 
inch es thick, maximum. 
'l'he conning tower is 14 
inches thick, while the 
barbettes and bar bette 
shields are 14 and 10 inches 
respecti vely. 'l'he coal sup
ply is lighter by 156 tons, 
bllt the crew is com posed 
of 757 persons, and the 
stores for the additional 
force are heavier. The sh ip '  
makes about half  a knot 
less speed than our ships, 
and, being a bulkier craft, 
to make that, her engines 
are heavier. Her boi lers. 
too, of the Scotch type, 
are c o r  r e s  p 0 n d i n  g I Y 
weigh tier, and some of the 
structural accom paniments 
are of p r o  p 0 r t i o n  a t e  
weight. The com parison 
shows how the most re · 
cent practices and O ll r  
own system of hul l  pro
tection yield certain sav
ings of weight, which ppr-

From photograph of plate after attack by six 8·inch armor-piercing j)rojectiles. Thickness of plate, 6� inches. 
Striking velocities, 1,530, 1,623, 1 ,730, 1,715. 1 ,828, and 1,821 feet per Aecond. 

The details of the armor 
have not yet been finally 
determined, even though it has been decided that the very considerable radius of action in conj unction with 
armor shall be treated by t.he Krupp process, but there the wholesale use of the more economical water tube 
is every reason to bel ieve it  will remain practicall y  as boiler ; and at a cruising speed of 10 knots the ships 
follows : The side waterline belt will  be of armor hav- will  have an exceptionally flne reach of action. 
ing a maximum thickness of 12 inches for a depth of 4 The armament wil l  consist of four 12- inch breech
feet, thence tapering to 8 inches at the armor shelf 3%, loading rifles, sixteen 6-inch rapid-fire rifles, twenty 6-
feet belo w. This maximulll thickness will reach from a pounder and four 3-pounder guns, and a couple of 
l ine nearly abreast the forward end of the after turret smaller pieces. The 12-inch guns, wh ich will be of 40 
to a point j ust a breast the after end of the forward calibers, will be of the new high powered type design
turret, and thence will taper to 4 inches at the stern. ed t.o use smokeless powder, and with a muzzle velocit.y 
The protective deck wi l l  rest flatly  on the inner ledge of 3, 000 feet per second, and firing an 850- pou n d  shell, 
of this waterline belt throughout the engine, boiler and it will have the enormous energy of 48,000 foot tons, 
magazine spaces, and wi l l  be 2� inches thick, in two equal to the pen�tration of 4 feet of solid iron at the 
courses. Forward and aft of this region it will slope to muzzle. 'f here will be a considerable saving in weight. 
the bow and to the stern. At the sides, aft, the deck These guns will be mounted in two elliptical , balanced 
will be 3 inches thICk, amidships 1� i nches thick, and barbette turrets, and wi l l  have arcs of fi re of 280 de
forward the side slopes w i l l  be 2 inches thick, the armor greeK The sixteen 6-inch rapid-fire gUlls wi l l  be dis
of the waterl ine belt without making a greater thick- tributed four on the u pper decl. and t welve on t.he  
ness needless. The dia�onal ath wartship bulkheads at mai n deck. A l l  wil l  have wide arcs of  fire. w ill carry 
the extremities of the th ickest part of the side armor heavy shields, and will be separated. one fro m the 
will be 10 inches thick.  The s ide armor above the other, by splintet· b ulkheads 1 ;Ji  inches thick.  Two of 
armor bel t and about the amidship battery of 6·inch the 6·pounders wi l l  b e  moun ted on the mai n  deck just 
guns wi l l  be of 5%, inches backed by two cou rses of abaft the two bow 6·inch guns, fou r  will be placed way 
half-inch hul l  platin g. 'l'he casemate armor on the aft on the berth d eck, and the remai ning ones up on 
u pper deck and the protection about the t wo 6 · inch the bridges and in the s ll perstructure. The 3·pounders 
guns on the main deck way for ward wi l l  also be of 5%,- and the Gatlin gs wi l l  be monnted in the tops. 
inch armor. There will be t.wo torpedo tu bes of an under- water 

The turrets and barbettes wil l  have a maxim u m  type, and they wi l l  be located where they will  be prac
thickness of 14 inches. The original design submitted tically  beyond the ordinary reach of shot or shell. 
contemplated a distd bution and thickness of armor The ammunition supply wi l l  be a large one. 
simi lar to that on the " Il l inois " type. an d the present Electricity will  constitute the Illotive energy for 
reduction is due to the su p!'rior defensive qualities of many of the auxil iary engines. I t  wi l l  ru n the ventilat
the plating treated by the Kru pp process. A very con- ing blowers, it  wiII hoist amtll u n it ion,  turn and coatrol 
siderable reduction in weight is thus secured, and it is the turrets, besides furnishing light within the craft 

mit the weight of the de
fensive and offensive elements of the ship to be all g'
mented to that extent. 

The contract price for the . ,  Maine" and her sister 
ships was $2, 885, 000, based upon the Ct'amps' bid. 

�. _ _ _ _  u _ _ _ _ • I • • • 
SUCCESSFUL TEST OF 6}.4 -INCH KRUPP 

PLATE BY 8-INCH GUN. 
PROCESS 

BY LIEUT. G. L. CARDEN, ORDNANCE OFFICER, U. S.  S. H MANNING. " 

A 6�-inch Krupp process plate holds, to date, the 
ann or record in  the United States. In ordnance ci rcles 
the plate is referred to as the " Champion. " It  was re
cent ly fabricated by the Bethlehem Iron Works, of 
South Bethlehem, Pa. , and was tested during Novem· 
bel' on the Redington proving grounds. 

The records show that the new plate has exceeded 
the requirements demanded of a to· inch Harvey plate 
when attacked by an 8-inch gun. Six shots in a l l  were 
fired at the Krupp plate, 8-inch armor-piercing pro
jectiles being employed. The velocities recorded were 
1 , 530. 1 . 623, 1,730, 1 , 715. 1 ,828, and 1 ,821 foot-seconds. 
The projectile fired at 1, 828 foot-seconds velocity suc
ceeded i n  partly gett. ing through, w hile none of the 
others reached the backing. The 1 , 821 foot seconds 
shell  was welded i nto the plate, but it did not succeed 
in piercing the target.. The other projectiles were 
broken up on impact. 

The Navy Departmen t requirements, at present, for 
a standard 10-inch Harvey plate, when att.acked by an 
8-inch gun, call for two shots at 1, 491  and 1, 786 foot· 
seconds velocity. The 1 .491 foot-seconds shel l must 
neither crack nor perforate the plate. whi le  that at 
1 . 786 foot-seconds m ust not perforate, but llIay crack 
the plate. 

The accompanying illustration shows the new plate 
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J c itutifit �mtti,au. 
a ft e r  i t s  fi n a l  attack on the p ro v i n g  gro unds. Th e branches of man ufact ure where t h e  tools used are of 
absence of cracks is a noticea ble feature in the result .  the s i m plest and r udest kinds and the entire work may 

I t  is n o w  l earned on the best of a u t hority that the be d o n e  in the workingmen's homes. The advantage 
s p e c i ficatio n s  for l h e  n e w  battles h ips w i l l  call for Krupp accru i n g  to t h e  laborer in thus accomplishing his work 
process p lates, with the U S U l'  I nroviso t ha t  the p lates at home is  great, for all the members of the falIlIly 
be fabricated in the U n i ted S tates_ The superior re- IlH ty t ake hold lIlore or less and the slIl all wage earned 
sisti ng q u a l i t ies of this armor w i l l  render it  u n n eces- by the average " TageWhner " (day laborer) is increased 
sary in the f u t u re to p l ace such lll assive p lates upon t wofol d. In sOIlle parts of G ermany, for example i n  
t h e  s i d es,  barbettes and t u r r e t s  o f  o u r  battl esh i ps, a n d  the t o y  d i stricts of  T hiiri nge n ,  t b e  " Hausindustrie " 
t he m o d i f y i n g  effec t of t h e  i Iu pro ved q u a l i t y  of armor h as grow n  to so great an extent that IIlany faluilies 
is clearly sho w n  i n  a cOlll pa r i so n of the n e w  bat t lesh i p  h a v e  b u i l t  u p  a large busi ness, and their workshops 
" ' M a i n e " w i t h  the " '  O rego l l " and s h i ps of her class. are now more o n  the order of s lllall  factories. But the 
The s u perior q u a l i ty o f  K r u p p  ar l llOr  e n ables u s  to re- cane i n d ustry has b y  far not yet reached t h i s  point of 
d u ce tbe t h i c k n ess o f  t h e  belt fro lll 1 8  i nches i n  the d e veloPlJ lent.  
• . O regon " t o  12  inches in the • .  M a i n e , "  and a propor· I n  order to take advantage of the clause i n  the 
tionate red uction is  m a d e  in turret and barbette present American tariff which places raw unmanufac-
11,1"11101'. t ured wood o n  the free l ist, all canes i n tended for ship-

I t  is grati f y i n g  to rea l ize t h at the latest prod uct of I l lellt  to the U n ited States are sent ovpr in t h e  rough 
o u r  own armor-p late esta b l i s h ments is  of such ex- and fi nished by A IlJ e I· ican buyers. I t  is estimated that 
cellent q ua l i t y  as to llIamtain o u r  h igh position i n  this from two to t h ree m i l l i o n s  of congo sticks are exported 
i n d ust.ry.  a n n u a l l y  to the U nited States alone. E n gland con-

• . ' . sumes a l i ke amount,  but the canes that go thither are 
The C ultivatioll of Walking Canes.  exported i n  a finished state. 'l'h e  wholesale price of 

The fashi on for congo canes has attained such gigan- u n fi n ished sticks in Austria i s  quite low, a veraging 
t i c  p roportions in  the U n ited States of late t h at sO llle from 14 to 17  kreuzers (5 to 7 cen ts) for the middle 
d etails regarding their m a n u facture and origi n Ill ay q ua l ities a n d  s l i g h t l y  lllOre for the higher grades. 
n ot b e  w i t hout i n terest to the h u ndreds of thousands T h ese salll e  canes, w h ic h  are so i n ex pe n s i ve in A ustria ,  
of lIl e n  in America w ho use t h ese popular w a l k i n g  when polished and fitted w i t h  sil ver tips and bands, 
s t i cks. Congo canes were first designed by 
a Frenchman, an d the m a n u fact u re of t h e  

sa llle was for a t i m e  confi n ed w h o l l y  to 
France.  T hey are made of t h e  COlll mon over
g l'o w t h  of wood that springs u p  froll! the 
s t U lllpS of ord i n ar y  c h estn u t  trees soon after 
the trees have been fel led.  For a fe w years 
France did a t h riving b u siness in this n e w  
l i n e  of llJ an ufact u re , t h e  s i m p l icity and 
h a n d s o m e  appearance of t h e  canes w i n n i n g  
rap i d  fa vor b o t h  at home a n d  abroad. Af
ter a w h i l e, h o w ever, t h e  t rafl e  reached such 
rapidly i n creas i n g  d i m e n s i o n s  that it  at
t racted the atte n t io n  of  sevel·al l arge A us
t r i a n  busine�s  m e n ,  w h o  fort h w i t h  began to 
consi d e r  t h e  feasi b i l i ty of starting a CO Ill

pet i t i o n  in t h e  sallle l i ne,  for in certai n parts 
of  A ustr i a  tt !J c1 H un gary, Euch as the pro
v i n ces of C roat i a  and Krain,  the growth of 
c h estn nt is e norUI O U E .  'fhey rented large 
tracts of l a n d  from t h e  o w ners,  agreeing 
to pay i t t  return for t h e  wood they should 
take away someth i n g  like h a l f  a cent for 
every s t i c k .  \Vo r k i n g lllen were eas i l y  ob
tained that w o u l d  cut t h e  sticks, work i n g  
t e n  h o u rs a d a y  f o r  the n O lll inal wage of 80 
kreuzers (32 cents)  per d ay, so t h at the fi rst 
�teps in t h e  cost of prod uction were reduced 
to a lll i n i m u m .  T h e  trad e once started, good 
results  were at o n c e  n o t iceable,  and thus 
the industry w h ich is  to· day one of the most 
i mpor t a n t  in t h is monarc h y  was started. 

The prell llJ i n ary steps to be t a k e n  i n  the 
gro w t h  a n d  llIan u fact u re of canes are very 
s i m p le. In t h e  ear l y  s p r i n g care m u s t  be 
tak e n  to i n � n n' a good crop of s t icks. \Vork
w e n  are � e n t, i n t o  t i l e  groves ,\ i t h  n i p pers, 
and e \·ery s r i e k  t h a t  is to be c u t later o n  
m ust fir�t be n i p p e d ,  M a r c il i s  t h e  best 
m o n t h  for t h e n i p P Jrl g  p rocess, for in this 
llJ o n t h  the s h o o t s  begi n to sprout, a n d  by 
t h e  t i m e  aut u m n  a r r i \'es th ey are read y to 
be gat h ered.  Forestry laws here step in  
w i t h  restrai n i n g  regu lations b y  prov i d i n g  
t h a t

-
a ce rt ai n n u m be r  of sticks in every 

WEIGHING VEGETATION POTS. 

grO Y'e 11l 11 � t  be l e f t  sta n d i n g  u n t i l  t h e y  grow to a s u f- retail  in th e  U n ited States for several dol l ars_ As may 
fle i e n t  h e i !.r h t  to ue used as te l egra p h  poles. T b i "  I ) e  see n ,  t h e  b u � i n ess is a paying OIle for t h e  A merican 
floes not t a k e  so long as one migh t t h i n k ,  h o w e ver_  r e t ai ler.  Form e rly,  w h en the trade was i n  its infancy, 
for A u , t r i a n  t e l egt·a p h  poles, it IlIay be stated, reselll b le l a n d o w ners ch arged but a kreuzer per stick, and were 
c l o s e l y  good-sized A lll e rican beau poles, t h e  w i res be e d ad to get rid of t h e lu at that price, but with the i n 
i n g  � t r ll n g  a l o n g  t h e s i d e s  i n s t ead of o n  c ross bal·s a t - creased d ell land p r i ees w e re raised, a n d  n o w  llIan u fac
t a e h e d  to t h e  top of t h e  poles. t u re n;  cannot b u y  t h e lll for less than 3 kreuzers (lYz 

T he Hl ax i u l U lll length wh ich the sticks reach in one cents) .  
season's  gro wth-atHJ if  they are n ipppd i n  the spring After t h e e a ne i n d u st r y  becallle -firml y  established 
the I a, w spec i fical l y  st ates t h at they Ill ust be ga t h e red a n d  la rge tracts of l a u d  h ad been rented,  feal· became 
i n  the fall of the sa lll e year-is two llI eters ; i n  t h i c k ·  p l·e \·a l e n l  that the d e l ll a n d  w o u l d  not con tinue for a 
l1 ess t h e y  vary a l l  t h e way u p  to torty m i l l i meters. s utlic i e n t  le n g t h  of t i m e  t o  w arra n t  large expenditures 
S t i c ks w h i c h  do not atta i n  f n l l  gro w t h  by aut u m n  i n  d e \· e l o p i n g  t h e  fore i g n  l ltarket.  This was the ease 
I I l u s t  a l so be t a k e n  and b e  paid for a t  the reg u l a r  w ith eher r .\" wood sevpral years ago, and cherry l l Iay 
pri ce, but t h ese are saved from w aste b y  bei n g  b e n t  n o w  be j J u I "eh asel1 at pr ices that are consi dered next to 
a n d  p r e p a red to serve as u lll brel l a  handles. T h us n o t h i ng.  H nt at prese l l t it ap pears t h at the lIIarket 
p ,· e r y  iJ ieee of lII a t erial  i:,; u t i l i z e d .  \Vhen the e nti re for c hest n u t  w i l l  last for sO llie years yet,  ll llless a sud
emp has beeH g a t h ered, the sticks are stripped of t w i g, den e h a l t ge i ll fa, hion drives congo Eticks o u t  of use in 
H l l ll t h ro w u  iHto a bath of boi l i n g  water, w h ich loosens the U n i t ed States. C.  E. CAltPEN'l'ER. 
r h e  b:trk and makes the work o t  peel ing q u i t e  easy. V i e n n a, A u st ria. 
I t. i s  i nteresti n g  to look o n  w hile the workluen deftly 
s n a tch the blistering hot sti cks fro m the steam ing pool 
and with bare hands draw the bark off in large pieces. 
as u neoncerned l y  as any other person would h a n d l e  
the c a n e  i n  a fi n ished state. 

.. • .. 
TI-lE rapi d  rise of t h e  land about H u dson Bay is  

said to be the most relUarktble grad ual upheaval o f  an 
exten s i v e  region e ver k n o w l l .  D r i ftwood-covered 
beaeh l's are now :20 feet to GO feet or 70 feet above t h e  

The industry of peeling a n d  prepari n g  t h e  ro u g h  water. u e w  i� l :uH1s I m v e  a p pearell ,  an d H1 a n y  e h a n 
sticks for the f u t u re processes of ben d i n g, s m ooth i n g, nels  aml a l l  t h e  oid harbors h a ve beco m e  too sh al l o w 
and polish i n g  is what is k n o w n  h e re as a • . H ausi n d us · for s h i ps.  A t  the present rate, the shallow bay wil l  
trie," a widespread and practical i n stitufion i n  A u s - disapp ear i n  a few cent uries, adding a vast area of  
tria-Hungary. The " Hausindustrie " obtains in aU dry land or salt marsh to British teITitOl·,Y in America. 

'.I'berDlopbones. 
The periodic changes of length or bulk produced b y  

an oscillating current m a y  be u t i l ized f o r  t h e  electrical 
propagation of sou n d .  The effect lllay be indefinitely 
increased by superilllPosing a steady current upon the 
variable current. A bolometer i s  inserted in the second
ary c i rcuit of a small i n duction coil. As long as t h e  
second ary current alone traverses t h e  bolollleter, n o  
s o u n d  is heard. But a s  soon a s  a n  independent con
stant current is made to traverse the bolometer. every 
i m p u lse of the induced c urrent produ ces a n oise in 
t h e  bolometer, which in this case acts l ike a telephon e. 
The loudness increases with the strength of the steady 
current. On replacing the induction coil b y  a m icro
phone, nothing is heard. B u t  e v e n  then, the sou n d  Illay 
be brou gh t  out by Simon's sensitive arc. This is due to 
the strong steady cnrrent tra versing the arc. If th ree or 
four secondary cells are put in circuit with a bolom eter 
and a microphone, anything spoken into the latter is 
distinctly reprorluced b y  the lIIicrophone. The bolo-
meter m ay be replaced by strips of thin brass. -Braun 
in Annal. Phys. Chern. 

.. � . ,  .. 
THE STUDY OF TYPICAL SOILS . 

BY MARCUS B ENJAMIN , PH.D. 

The Department of Agriculture in Washi ngton has 
been wise i n  retaining during several successive ad min
istrations its a b l e  Chief o f  the Division of Chemistry. 

T h e  result h as been that during the years of 
his tenure of office, Dr.  H arvey W. W i l e y  l l as 
been a ble to plan and cOllt p l ete several valu
able series of experilll e n ts,  None of t h ese. 
perhaps, have occ n pied his closer i n t erest 
and attentioh more t h an those wh ich have 
had for theil· object t h e  Etudy of the gro w t h  
of various plants  n n d e r  s imilar con d i t i o n s  
b u t  w i t h  varying soi is .  In fact, the i nyesti
gat ion may be designated as a study of 
typical soi ls,  and is  perhaps the first at
tempt ever made in this country to study 
any n u m ber of soils under l i ke conditions. 

In a way t h e  work is  an extension of t h at 
most excel lent  seri es of studies that h a v e  
been carried o n  at t h e  celebrated Ex peri
ment Station in Rothamsted, England, under 
the d irection of SIl· John H e n ry Gil bert 
and S i r  Joh n Benn ett Lawes, who for more 
than h a l f  a century have had charge of the 
scientific work in t hat place_ 

Typical soi ls  frolll between thirty and forty 
places scattered thro u ghout the Un ited 
States were procured through the agencies of 
the DepartIllent of Agricu l t ure. and a d i rect 
comparison was i nstituted with samples of 
soils of  known constituents obtained from 
Rothamsted. 

A plot of ground in the rear of the main 
building of the A gricultural Depart m e n t  
was s e t  aSide f o r  t hese experimen ts, w h ich 
were begu ll i n  1892, and a slIlall green-house 
erected in which t h e  plants are kept d u ri n g
the night and in rainy weath er, b u t  at o t h e r  
times t h e y  a r e  r o l l e d  out i n t o  t h e  air. T h i s  
i s  easi ly accomplished, a s  the pots are a l l  
on trucks which IIIay b e  llIoved a t  w i l l  alon g 
the tracks, as shown in i l l ustrations. 

For a portion of t h e  season oats and b e a n s  
we re gro wn i n  d uplicate sam plell of typica l 
soils. After the crops from these p l ants h a d  
been h arvested, t h e  soi l i n  t h e  pots was 
again prepared for plan ti n g, and a crop of 
buckwheat gro w n .  B y  t h i s  llIeans t wo 
crops are secured d u r i n g  each season , so 

t h at t h e  value of the experiment is largel y i ncreased ,  
i n  consequence of d u p l icating the d a t a  o b t ai n ed. 

Very caref u l  attention is n aturally given to t h e  
w ate r supplied t o t h e  pots, a n d  formerl y  at proper i n 
tervals a k no wn amo u n t  of  distilled water w a s  ad d e d  
to t h e  s o i l  by lllean s  of glass meas uring vessels,  b u t a s  
t h e  w o r k  h as progressed, t h e s e  h a v e  b e e n  discarded 
and a n u m ber of tin vessels, each hold i n g  two pou n d s  
of d i stilled water, have been subst i t u ted. As t h e  
alll o n n t  of water added t o  every p o t  llI u s t  b e  knowl l  
( s o  t hat th e  conditions lllay be identica)) ,  th i s  i m 
p roved method makes it possible  to add one portion of 
water to each of the pots in t h e  course of t w o  h O t l rs. 
T his IS accolllpl ished b y  i n sert i n g  the tin f u n n e],; con 
t a i n i n g  w ater in t h e  f u n ne l  hol der on t h e  side of t h e  
pot,  a s  shown i n  t h e  i l l ustrat i o n .  

N e x t  perhaps i n  i m portance t o  t h e  addition of w at er 
to the soil i s  the determ i n ation of the amoun t o f 
1Il 0isture contained i n  the pot at an y  given period . 
For a long tilll e t h i s  factor was determined chiefly b y  
an i n s p e c t i o n  of t h e  surface, with an occasional w e i g h 

i n g o f  the pot. T h i s  lllethod, w h i le capabl e  of y i e l d 
i n g  excellent resu lts w hen u n de r  the immediate super
vision of an expert, was freq uently i n terrnpted,  ow i n g  
t o  the abse n ce of D r .  W·iley, w h o  w a �  liable t o  b e  
ealled else w h e re by other d uties . Accord i n glY it was 
d e e llled advan tageou s  to have a more rigid control of 
the q uantity of m oisture p resen t. Consequen tJy, 
weekly weighings of the pots are now made. so that 
the quautny of moisture which has been evaporated 

© 1898 SCIENTIFIC AMERICAN, INC.



duriug the seven days may be directly determined. 
Kno wi ng the quantity necessary to produce complete 
saturation of the soil, a sim ple  calcula,tion will show 
the quantity to be added in order that tbe amount of 
1l1Oisture i n  the soil shall be between 60 and 70 per 
cent of the total quantity necessary for its complete 
sat uration. 

For a time the weighing of each individual pot n ot 
only consumed a large amount of time, b u t  also proved 
a very ard uous u ndertaking for the attendant i n  
charge o f  t h e  pots. Accordin gly, the method o f  weigh
i n g was impro ved by an ingen ious mechan ical device 

wh i c h  renders it poss i b le for o n e  person,  without as
sis t ance and w i tho u t  undue physical exertion in the 
way of l i ft ing the pots. to weigh the entire lot of 176 in 
about fo ur hours. Th is is shown in one of the accom
pan y i n g  illust ration s, wh ich is  also of special interest 
as s h o w i ng Dr. W i ley h imse l f in the act of writing 
down the wei ghts. 

The final iIl ust rat ion shows the screen or hood that 
has been devised for the purpose of protecting the 
plan ts from the action of the wind and from the 
attacks of birds. I 

The laboratory work includes determinations of the 
total amount of dry matter produced in each pot, to
gether with  th e  al1lOunts of nitrogen, phosphoric acid, 
and potash removed from the soil by each crop. The 
data from seven seasons is now at hand, and the prep
aration of a prel i minary report is under way. It will 
contain statements i n  regard to the composition of 
the soiI�. their physical ch aracter, their water- holding 
capacity ,  their contents of h u m us, and the percen tage 
of n itrogen, p hospho t' ic aci d ,  and potash contained 
therein, both as regards total content and i n  respect of 
the quantities removed by d ifferent solven ts. T h i s  re
port wi l l  be i l l nstrated , not on l y  by analytical tables, 
but also gmph i cal ly i n  such a way as to show in the 
most evident manner the relation w h i c h  exists bet ween 
the p hys ica l and chem ical cOlIl position of the soil, its 
contents of llIois t u re, and the quantity of dry organic 
luatter prod uced.  

'l' h is IS b u t  one of several i nvestigations now being 
conducted u nder the direction of the Chief of the 
C h e mical Division of th e  Department of Agricult ure. 

J c itutific �tUtricau. 
Ru ssian Foreign Trade. 

The reports of the foreign trade of Russia last year 
show it to have been very satisfactory. The total 
exports amounted in value to $399,955,835, an increase 
of about  5 per cent on t he previous year ; and the im
ports to $377,641,045, a decrease of about the same 

� 
J 

VEGETATION POT CONTAINING GROWING OATS. 

'l'he great val u e  to the farmer is o b vious, for as a reo amount for the same time. The increased value of the 
suit of t h is investigation a chemical analysis of a given exports is attrib uted to the enhanced price of grain 
soi l wi l l  at once determine what plant foods IJIay be caused by t he fai l ure of the crops in India and else
deficient i n  it for t h e  prod uction of a given crop and at where ; in other things, such as flax and h emp, there 
t h e  sa1\ l e  t i me it w i l l  show the farmer h o w  to supply was a very appreciable decl ine, and the petroleu11I 
t llese deficiencies when practi(lable by the j udicious trade fell off some what, owing to the competition of 
applicat;i� 1 I  o� ferti l izers. o r . by a suitable rotation of I AIllerican oil. The hOllle �emand for oil , h owever, 
crops. 1 h as 1 11 th e end It Wi l l  demonstrate what crops l IIcreased so that the prod UC1I1g 1I1d u stry did not suffer 
g r o w 11 Oll  a 
gi ven soi l wil l  
yield t h e  great
est amo u nt of 
p r o fi t to the 
farm er. 

The slo w and 
e v e  n ted ious 
work necessary 
for the satis· 
factory c 0 III -
pletlOn of in
v e  s t i g  a t ions 
carried 0 n in 
t It e scien t ific 
b ureaus of our 
go vernm ent is  
I IOt  al ways ap
preciated b y  
the g e  n e  r a l  
p u b I i  c ,  b ut 
when t h e  re
sults th at are 
sure to ensue 
a r e  so f a r 

r e a  c h i n  g in 
effects as those 
of the investi· 
gation w h i c h 
has j ust been 
so briefly out
l ined, then, i n ·  
deed, does the 
Wisdom of the 
w o r k  become 
c l e a rl y  mani· 
fest. 

T UE cOlllmit
tee on en dow-

As regards imports there was an increase in the 
manufactures of iron, and in raw lllaterials, such as 
cotton , j ute, and bilk,  the lllan ufact uring of which is 
steadily increasing. The i lllports of tea decreased con 
siderably, bemg probably d isplaced by beer, the bre w·  

ing of which is becoming an i m portant Russian indus
try. Of the total Russian foreign trade about 18 '0  per 

cent is done with England, the remainder being l argely 
with Germany, b u t  a good proportion w i th the Medi· 
terranean countrIes and France. \Vlth E lJ gland t h e  

export trade last year declined a n d  the i m por ts o n l y  
h e l d  their own. 

A notable fact that h as caused lIl llch com1l1ent in 
England was the purchase by the Finnish Railway 

Compan y of t wenty powertul locomotives from Ameri
can builders during the past year. The busi ness of 
supplyi ng these machines had previously been held by 
English builders. The British consular reports from 
Russia on the subject of British trade with that coun
try attribute its wan t of development to t he absence of 
activity on the part of Briti sh manufacturers and ex
porters, and to the slowness of t h e  former in adapting 
their machinery to t he production of goods suited to 
the taste and wants of the Russian llIarkets. Appa
rently this leaves a good field open to American export

ers to western territories of Russia, as well  as to those 
developing in the East, with prospects of profitable 
results if they enter it  i n  time and w ith goods to meet 
the requirements of the market . 

• • D • 
T h e  Trlnidad P i l C h  L a k e .  

T h e  famous pitch lak e, o r  great bitu luen d eposit, of  
Trinidad IS situated at Poi ut L i brea, on an ele vation 
at about a mile from the sea. It covers an area, says 
Popular Science, of nearly .one h u n d red acres, and 
its appearance i s  that of a d u l l .  st i l l ,  dark waste. 
It is i rregu larly circ u lar, and its surface perceptibly 
convex, be i n g  1 1 10 l'e elevated in t h e  center, and 
thence insens i b l y  d eclining o n  a l l  s id es. I n  t he 
center the pitch i� q uite soft, in fac t ,  semi· l i q u id, b u t  
it  becomes llJore aud more h ardened as its circ u m fer
ence widens out. Except the soft 1)entral parts, the 
surface is i n tersected i n  all  d i rect ions by n Ulllf>rOUS fis· 
sures or chasms, varying i n  bread t h  from two feet to 
sixteen feet, and from half  a foot to seven feet i n  
depth, widening also a t  t h e  s u rface, and term inatin g  
acutely a t  t h e  bottom, th us prod ucing, a s  i t  were, 
in verted angular hollows, w h i le t h e  s i de8 are reg-ularly 
rounded. T hese crevices are al ways fi l led w i th fresh 
water. Here and th ere w h ere the bitul l Ien is  m ixed 
wit h  earth y matter grow l ichens, mosse�, grasses, etc. 
The center of the lake, the pitch pot, 01' c h a u d  iere as 

i t  IS cal led, i s  
at all  t i l lles so 
soft t h a t  it 
would be im

p o s s i b l e t o  
veriture on i t  
without incur
ring the dan ger 
of b e  i n g e ll

g u l f e d. 'l' h e  
lake i s  govern
Illent pro ( Je l ' t �', 
and parts of i � 
are leased ou t 
to private i n 
divid uals, w l l O  
h a v e  t o  pay 
r o y a l t ies ac
cord in g to t h e  

a m o u n t  o f  
pitch r6movecl ,  
which amouu t 
is checked by 
tbe g o v e r [l. 
m e n t . T h e  
lake i s  practic '  
ally iIiexh aust
i ble. N o  IlJ at
ter wh at qua n ·  
t i t  Y is  take n 
o u t ,  it is re· 
placed by fresh 
pitch,  w h I C h 
a I w a y  s wel ls  
up to fill  t i l e 
w h o l e .  The 
surface of  the 
o u  ter edges of 
t h i s  m o s t  
wonderfu l 0 f 

III en t o t t h e  lakes IS quite 
Fran k h n  lnsti- bard en ough to 
tute, Ph iladel- walk u p o  n ; 
phia, is making THE DEPARTMENT OF AGRICULTURE, WASHINGTON, D. C.-THE VEGETATION HOUSE AND CARS OF THE DIVISION OF but a c n riouB 
an appeal for CHEMISTRY FOR THE STUDY OF SOILS. result ensues i f  
s u b  s c riptions you stand still  
to the endowm ent fund. I t  is of the utmost impor- in any way. The exports of timber and wood products for any length of time on one spot.  For some yards 
tance for the future prosperity and progress of the were very profitable, and the value of the eggs sent around you the pitch bod i l y  s i n ks until it forms a .sort 
Institute that a substantial addition to its ann ual reo a broad amounted to near.!y $15, 000,000. There was of basin. 
venues be acquired, not ortly to provide income suffi- also a co n siderab le i [lcl'!*lse in the exports of cotton .. , • • .. 
cient to carry on its present work, but also to enable 19OOdS an d iron ware of aIr �i nds, principally to Asiatic l LONDON hR,� o n e  e:treet 70 feet long, being the sbort-
it to extend this in other directions. countries, wOlStly to central Asia and Persil' est street in the city. 
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J t itu tifit jmtritau. 
A utomatic Feed tor Water-tube Hollers. some sort of a self-regulating valve, or other common From these plain facts it is easy to see that an auto

dQvice, will do the work, will be undeceived when his matic feed is essential to the success of boilers of the 
plans are put to the crucial test of actual running. An type discussed, and equally apparent that the proposi
automatic feed for a marine water-tube boiler must tion is not a simple one. Danger signals, such as blow
have brains of its own, so to speak, and know when to ing whistles and displaying devices of one kind or 
put water in and when not to. Just how to accom- another to show engi neers that the water is low, would 
plish this has puzzled the best engineers of the world, not be tolerated. There is a man constantly on watch 
so far. There are some devices of the sort named in for this very function, and he is apt to find it out long 
use to· day, but there are not many, and they have before a whistle would. What is required is a si mple 
objections which render them anything but reliabl e mechanism that will keep up the water supply as fast 
under all circumstances. Too frequently, owing to as it evaporates, and will stop acting when the boiler 
their principle of action, they speedily work their own stops ; for less than t wo min utes would flood the boiler 
ruin. Some of them require as m uch supervision as a if the feed kept working. The man who can devise 
common pump, and therefore do not fulfill their m is· such a machine .will  have work supplying the demand 
sion. When all the water is �oing out and none com· for a long tIme to come. 

BY EGBERT P. WATSON. 

The small water content of water-tube boilers as 
compared with fire-tube boilers demands a regular and 
constant feed at all times and under all circuIllstances 
w hen the boiler is in action ; otherwise the boiler is in 
danger of being b urned . E ven if it is not burned, the 
tu bes are l iable to pull  out of the tube-sheet from 
bei ng softened by overheating, and serious accidents 
have occurred from this cause, one but a very short 
time ago. Men who have had no training with water· 
tube boilers should n ot be put in charge of them. But 
a few weeks ago the writer had a young man in his 
service who was of more than average intelligence, and 
had had, as well, several weeks' training under him in 
the management of a water-tube boiler of high effi· 
ciency. This young man was left in charge of a boiler 
carrying 225 pounds of steam under forced draught, 
with positive inj unctions not to leave the front of it 01' 
take his  eyes off the water-gage for a moment. The 
writer was absent j ust ten minutes, and, on his return, 
heard the pop· valve going when he got within 200 feet 
of the boiler. Quickening his steps, he reached the 
boiler j ust in time to prevent its destruction by burn
ing. The water had disappeared from the glass, but 
issued in  fitfu l spits from the lowest gage cock, show· 
ing that it was sti l l  above the danger line. No one 
was about the boiler, but in a min ute or two the 
young man before mentioned returned, and, upon 
being soundly rated for his recklessness, declared that 
he had only been absent a few minutes from necessity. 
The fire had burned up white hot in the few minutes 
he was away, and the water had gone out most rapidly, 
or more rapidly than the engine could use it. Had 
t h ere been an automatic feed on the boiler, everything 
wou l d  have run quite smoothly. 

ing in, or not enough to keep up with the evaporation, ------......... 'H ..... ' ..... _------

only two courses are possible : One is  to get more water CHARLES A. S CHOTT, Chief of the Computation Di· 

instantly from somewhere ; the other, to stop the ves· vision of the Coast and Geodetic Survey, has been 

sel and haul the fi res. What this last operation in·  awarded the Wilde Prize by the French Academy. 

volves is known only to those who have been compelled The Wilde Prize is a coveted honor open to the 

to do it. To suddenly deposit nearly half a ton of world, to be conferred on the one j udged the most 

white· hot coal on the floor of a fire· room only a few worthy from among those who make discoveries 

feet square-the mere hauling of it, even-is a serious or write works on astronomy, chemistry, geology, 

matter, only to be undertaken when it is a case of physics, or mechanics. The award to Mr. Schott is 

ruining a boiler or a matter of life and death to all in based on a work on terrestrial magnetism. The com· 

the vicinity. mittee which made the award consisted of some of the 

An automatic feed device fOI' marine work must be best·known scientists in France, including MM. Savvan, 

of the simplest construction and based upon well known Bertrand, Levy, and Berthelot. 

laws. Small valve stems delicately balanced are highly The c u rre
·

n� - � 1;pPlement. 
objectionable, for.the reason that, although they work The current SUPPLEMENT, No. 1 196, contains many 
well when new and smooth, the deposits and accre· interesting articles, notably one on " 'fhe Kaiser's Pil. 
t ions from the water (especially if it is at all saline) �rimage to the Holy Land,"  accompanied by views of 
soon render the apparatus u nreliable. To cover all vessels which accompanied the E mperor's yacht, views 
the conditions successfully is exceedingly difficult, and in Jerusalem, etc. " Torpedo Boat Destroyers " is an 
i t  is not to be wondered at that up to this present i mportant paper read before the Society of Naval 
writin g engineers have fai led to devise a reasonably Architects by G. W. Dickie, and " Designs for New 
reliable device of the kind. It m ust be borne in mind Vessels for the United States Navy " is by Philip 
that marine water·tube boilers take the water in at Hichborn, chief constructor U nited States Navy. Both 
one end and discharge it  at the other end in the form these papers are of great value. .. Foods "  is a lecture 
of steam. It is rapidly circulated over intensely heated delivered before the Drexel Institute by Dr. A. P. 
surfaces in com parati vely thin streams, and, there Brubaker and has been revised for the SCIENTIFIC 
being no crown-sheet, as in a fire-tube boiler, there is AMERICAN SUPPLE�IENT. 

The feed on the boiler all uded to was kept up by an 
I I ' J eetor, but  it is usually maintained in this class of 
boi lers by pumps, in  default  of anything better. It is, 
I I I  any case, however, a constant source of danger, or 
rather anxiety, especially with marine boilers under 
severe duty. Upon torpedo boats and high speed 
yachts the boilers are worked far above their normal 
rating, and as there is but a small body of water in the 
boiler, even when at rest., the water level, when the 
boiler is driven by an air blast of five or six pounds 
pressure, is liable to sudden fluctuations, and has to be 
carefully watched. The feed must not cease for one 
moment while the boiler is in full work, and engineers 
are ful ly alive to the necessity of an automatic feed. To 
devise one that wi l l  fill all requirements is not so sim· 
pIe as lIl ight 8eem u pon the face of it, and any one who 
undertakes the task with the idea that it is, and that 

no reserve water at all. The evaporation is so rapid _======================== 
that the entire ('ontents of a water-tube boiler may be 
turned into steam in a very few minutes, if the feed is 
stopped. I n  a sixty-horse power water-tube boiler, for 
example, there is a total content  of about 600 pounds 
of water. The heating surface would be about 500 
square feet. Now, if the boiler evaporates only five 
pounds of water per square foot of heating surface per 
hour, it would only require a quarter of an hour to 
boil out every drop in it, and but a very few minutes 
to lower the water level to the danger point. 
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RECENTLY PATENTED INVENTIONS. 

Elect rical A ppliances. 

ELECTRIC ACCUMULATOR.-FEDERICO PESCET· 
TO, Turin, Italy. The present invention seeks to pro. 
VIde improved means for manufacturing electric accumu
lator·plates. Tbe plates are cast in the usual manner, 
and with the minium and with tbe li tbarge wbich serve 
to form the active material of the plates, ulmin '�ulmate" 
'" mixed . The inventor claims tbat a plate tbus pre· 
pared is lighter in weIght than most accumulator.plates, 
tilUt tile reacting surface is increased, and tbat tbe 
active material is readily beld in contact with the plate. 

E ngineeri ng I mprovements. 

ROTARY VALVE.-BRAINERD W. SMITH, Delphos, 
OhIO. The valve·mecbanism of tbis inventor has a seg. 
mental valve-seat on wbicb is mounted to turn a valve 
formed witb a cavity for connecting the cylindrical ports 
witb the valve·chest and the exhaust, to admit and ex· 
haust the steam to and from tbe cylinder-ports. Tbe 
valve is formed with an auxiliary port opening into tbe 
cavity, and is arranged to open into the steam-chest at 
tbe time the cavity opens into the cbest, and to be cut 
off or closed during tbe time tbe cavity opens to tbe 
exhaust. 

Mechanical Devices. 

MACHINE FOR SCREWING UP OR UNSCREW
ING PIPES .-CHARLES H. MCCREADY, Neodesba, Kan. 
This machine, for turuing pipes, Bcrew-r0ds, and similar 
articles, comprises jaws adapted to grip tbe pipe ; a ring 
on whiCh the jaws are fulcrumed ; a driven revoluble ring 
connected with the jaws, to close the latter on tbe pipe, 
amI 10 carry around the jaws, togetber with the ring on 
which the jaws are fulcrumed, tbe connection between 
the driven ring and tbe jaws consisting of a pin mounted 
to turn on the ring; a clevis fulcrumed on the pin ; and a 
link connectmg tbe clevis with a clip on tbe jaw. 

ADDIN G-MACHINE.-WILLIAM R. GILBERT, Binns· 
ville, Miss, Tbe machine devised by this inventor i. in
closed in a caaing in one end of whicb two independent 
reels are mounted to turn . On the periphery of a third 
reel,  mounted in the opposite end of the casing, an an· 
Ilul us turn.. '1'wo numbered tapes are attached to the 
two lirst · namea reels and wound respectively around 
tile thmj reel and around tbe annulus. Tbe tbird reel 
and tbe annnlu. bave portions projecting without the 
casing to permit the third reel and the annulu" to be 
turned. A stop· arm is rigidly held by the casing to in · 
dieate the limit of movement to whicb the th ird reel and 
annulus are to be turned . The numbered tapes baving 
been thus set in motion, the total sum appears on the 
tapes at observation openings in tbe casing. After 
noting the sum observed, t.he operator returns the parts 
to their normal position by releasing tbe springs attached 
to the reels. 

ORE REDUCING AND SEPARATING MECHAN. 
ISM. - PHILIP J. LONERGAN, Colorado Springs, Col. 

This invention seeks to provide an improvement in 
pan. process amalgamators, in the nature of a . .  pan. 
arrastre" adapted to take the ore directly from tbe rock. 
breaker. Tbe macbine provided for this purpose is cleo 
signed to work at its maximum energy, to keep the pulp 
thorougbly under control and in contact witb tbe shnes 
until it i. reduced to the proper fineness, and to separate 
and discharge automatically tbis pulp into a slime-reo 
cciver or gutter. Tbe invention comprebend. the con
struction of a machine of this kind, having its center or 
dead area eliminated, wbereby the diameter of tbe pan is 
increased, and an enlarged annular way baving a superfi. 
cial area is produced. Tbus are created a working channel 
for the pulp and shoes of a large capacity, adapted to 
give mechanical motion to the pulp over the whole area 
by a direct action thereon. A long detention of tbe 
pulp is in this manner obtained, enabling it to settle 
and to be carried to a final point of discharge. 

cumulation of filtrates necessarily deposited on tbe 
stones of filters in wbich tbe water enters at tbe side. 

FIRE-ALARM. - JOSEPH CASAVELLO, Cumberland, 
Canada. Tbe purpose of tbis invention is to provide an 
alarm of a detonating or explosive cbaracter, tbat can be 
heard a considerable distance and tbat will be compara
tively cheap to manufacture. Tbe fire· alarm comprises 
a eBsing having a screen waU, a series of canisters con
taining explosive material, and a fuse leading into eacb 
canister. The fuses are extended around the building. 
As the combustible material of the fuses becomes ignited, 
the canisters will, as a result, be exploded, not, however, 
witb sufficient force to injure the building. 

BINDER AND SHEET. -JosEPH S. HAM, Portland, 
Me. One of the features of this invention lies in tbe 
provision of means whereby McGill fasteners may be 
firmly beld between the two sides of tbe cover at tbe 
back, and may be readily replaced sbould they be dam. 
aged. A binding strip is provided for tbe leaves, a por
tion of which is arranged to hold tbe fasteners in place, 

by it actuates tbe slide and bence applies traction to the 
several suspending cords to raise the hed to the ceIling. 

VEN'l'ILATOR. - GUSTAv F. CRAMER, Portland, Ore. 
Tbe ventilator of this inventor is adapted to operate on 
Cbe vacuum principle -that is to say, it may be so acted 
upon by tbe force of tbe wind as to tend to create a 
partial vacuum in the sbaft or otber inclosed space be
low, whereby an ascending draft is created. Tbe ven . 
tilator compriRes a frame or open.sided bood, slats plV. 
oted borizontal ly and eccentrically thereon, devices hav
ing a curved rim and secured to the slatsl and wires or 
equivalents attached to and connecting the devices. The 
wind's blowing upon the slats on side of tbe bood will 
close or tend to close tbem, because the greater surface 
area of the slats lies below the pivots. Such move · 
ment will cause the opposite slats to open correspond. 
ingly, so that an upward draft in tbe cbimney is induced 
by the partial vacuum produced on the open side of tbe 
hood. The inventor has added a smal l contrivance by 
which the bood can be entirely closed at wil l .  

Mb,cellaneous I nventions. 

PIGEON.TRAP.-GEORGE S.  MOTT, Babylon, N. Y. 
Tbe trap forming the subject of tbis invention is a sport. 
ing trap baving a setting·lever connected wltb a bird. 
cage to close tbe cage. Mechanism is connected witb 
tbe lever, whereby tbe trap is opened when the lever is 
released. A triggers locks and releases the lever. A 
gearing driven from the lever actuates a disturbing de· 
vice operating in conjunction with the cage, to frighten 
tbe bird on openin� the cage. 

anotber portion being adapted to be held in binding en· MUSIC-LEAF TURNER.- WILLIAM G. DE RAMUS, 
gagement with tbe leaves of the book by means of the I Prattville, Ala. This improvecl leaf-turner is adapted to 
fasteners. Tbe individnal leaves have recesses so sbaped be used in turning tbe leaves of mnsic, or as a copy
tbat, wben the fasteners are in position ill tbe recesses of bolder for use by typewriters. Tbe apparatus bas a 
the leaves, tbese leaves will be beld as firmly between frame supporting the leaves. A longitudinally reciprocal 
tbe covers as if tbey were regularly bound tberein. It is carriage is mounted on tbe frame and bas a sbaft rotata
possible to remove any of tbe leaves from the covers or ble at rigbt angles to tbe direction of reciprocation of 
to introduce additional leaves. the carriage. Fingers are carried by tbe sbaft and are 

CONCENTRATE-RECEIVER.-JOHN C. and RICH- arranged to hold and release tbe leaves. A spring is 
coiled around tbe sbaft, by whicb spring tbe fingers are 
pressed against the leaves. A device is attacbed to ·the 
carriage in order to regulate tbe tension of tbe spring. 

ARD C. WATERS, Romley, Col. In concentrating rna· 
BRUSH.-LYDA D. NEWMAN, New York city. To chinery as hitherto employed, the concentrates are 

provide a bair-brush, so arranged as to be readily cleaned, passed witb tbe water from tbe macbine into an 
this inventor forms reces.es In tbe front face of the ordinary box set on the .floor, and are removed from 
brusb.back, tbe bristle-bolder being set in the recess and tbe box by means of a boe or sbovel-a most laborious 
partly filliug it so lIB to leave an air-cbamber in tbe rear process. 'l'be box of the present receiver is mounted to 
of the holder. Tbe bolder, moreovfr, bas slots extend- turn and is formed with a flexible bottom separating tbe 
ing tbrougb it from front to rear between tbe rows of box into two compartments. Tbe upper comportment 
bristles, tbe slota thus communicating witb tbe air. is tbe receiving compartment. Tbe box iR mounted to 
cbamber. Impurities from the scalp or bill can readily move downwardly under the weil!'bt of th� accumula ting pass through tbe slots to the recess in the back, and can concentrate' lD the uppermost compartment. A device 
be easily removert. is provided by means of wbich the box is  made to turn 

DARK LANTERN.-Ross M. G. PHILLIPS, Los An- wben moved downwardly. 
geles, Cal. In tbis dark lantern are provided two piv. THIMBLE THRE A D.KNIFE. - ANNAH M. HUNTER, 
oted slides for the lens and a locking device to connect Paris, III . ,  and LOUIS ILLMER, Jr .. Washington, D. C. 
the slides, wbereby one slide may be opened independ· This mvention is an improvement iu tbread-cutters de. 
ently of the other, or botb may be opened together. One signed to be used on an ordinary tblmble. The thread
slide may be actuated to throw tbe ligbt down, the other cutter bas a cntting portion or knife, and a clasp to em. 
slide permitting the rays to be directed straigbt abead. brace tbe tbimble, which clasp is composed of a helical 

FILTER.- JOHN H. SIEBER, Henderson, Ky. Tbe coil, tbe lengtb of which exceeds a circle, whereby tbe 
filter forming the subject of the present invention com. I clasp is made to overlap in the direct,ion of the axis of 
prises a casing in wbicb a porous filtering stone and a the belix. Tbe clasp is formed of spring wire and may 
cleaning stone, spring. pressed into engagement with the be easily forced over a thimble of any size. 
filtering stOlle, are inclosed. Tbe water is first passed BEDSTEAD.-JOSEPH W. EVANS, Haskell, Tex. The 
through the fi l tering stone and tben into a service-pipe. bedstead of tbis inventor bas a rigid frame, suspellded 
Tbe outer surface of tbe filtering stone may be cleaned by four cords running over pairs of vertical and bori
wben necessary by rotating it against the cleaning stone. zontal pulleys jonrnaled in brackets attached to tbe 
The inlet for unfiltered water, lying directly over tbe ceiling and over fixed pulleys. and are also connected 
filtering stone, causes water to be showered over tbe en_ wth a slide carrying movable pulleys. A pull.eord runs 
tire surface of the stone, tbus preventinK tbe large ac· on the movable "ulleys and certain fixed pulleys, wbere-

Designs. 

BASE FOR CALENDARS.-MAX RUBIN, New York 
city. The calendar designed by this inventor is made in 
tbe form of a flag, and is so constructed tbat the field of 
tbe flag containing. for example, the stars of the Ameri· 
can ensign, will represent tbe dates, each date being in. 
scribed in a star. Tbe fields representing tbe various 
months may be torn off; or, tbey may be rotated by means 
of a roller to bring a new month into view, tbus giving 
the appearance of a moving field. 

W A LL.PAPER. - HARRY WEARNE, Rixheim, Ger. 
many. Tbe wall-paper forming the subject of Ihis de
sign bas pictured upon i t a continuous chain or string of 
roses, full and partialiy blown, and in the bud, togetber 
witb foliage. 

WALL-PAPER. - ARTHUR MARTIN, Paris, France. 
Tbis design consists of a bouquet of roses encircled by 
festoons of ribbon intertwined witb jasmine. Tbe 
ribbon is connected witb the .tems of tbe bouquet. At 
intervals, the ribl.oon is formed with bows holding rose
buds. 

NOTE.-Copies of any of these patents will be furn. 
ished by Munn & Co. for 10 cents eacb. Please send 
tbe name of tbe patentee, title of the invention, and dllte 
of tbis paper. 
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(7525) E. P. asks : 1. Is th ere any way 
in which a Geissler tube might be injured by too heavy a 
current from a static machine, other than by the admis· 
sion of air into the vacuum through a puncture in the 
glass ? A. The vacuum in a tube always rises during i ts 
use ; so that after a longer or shorter time it becomes 
Impossible to force sufficient curren t through it to excite 
it. ThiS is due to the absorption of the matter remaming 
in the tnbe by the electrodes or by the walls of the tube. 
'l'he tube may be improved temporarily by heating it 
either in an oven or by a spirit lamp, being careful not to 
heat it unequai ly and so crack it. The better way is to 
buy tuhes with adjustable vacuum, several makes of 
which have been repeatedly advertised in our column s. 
Such tubes will last indefinitely. 2. How can I expel 
the moisture from saturated calcium chloride, so that it 
may be used again for drying purposes ? A. We know no 
way except by heat. 3. Is white shellac varnish as good 
for the glass plates of a Wimshurst machine as the brown 
or orange shellac ? A. White shellac is simply bleached, 
and Will serve as well as brown to prcvent the deposi
tion of moisture on the plates of a static machine. 4. Is 
there any particular method of handling X ray tubeR with 
a static machine that will prevent the m from becomin� 
puncturcd by thc current passing through the glass? I 
have great tronble in tbis respect. A. Tubes are usually 
punctured because the vacuum becomes so high that the 
(ilscllarge finds it  easier to go through air and glass than 
through the vacuum. Of course the remedy is to keep 
the vacunm down to its proper value. A tube must have 
a lower vacuum for use on a static machine than with an 
induction coil. Hence such machines break more tubes 
than do coils . The wrirer has tu bes with adjustable 
vacuum which he has used nearly two years without 
trouble. 5. How many glass plate. 22 inches in diameter 
would a Wimshurst machine require in order to give good 
effects in X ray work ? A. Large machines are made 
with six and eight plates for piercing the thicker por
tlons of the body . Less power than a good fat eight 
inch spark should not be cOI1,id"reil. A twelve inch 
spark is none too strong for the thorax, head, or thigh. 
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ment. as the letter press. Advertisements must be 
received at Publi�ation Office. as earlr. �s Thursllay 
morning to appear lD the fullO\nn� week 8 Issue. 

WO�tPou�!!I!�e!�n�a��s 
time and 'fIWne:y by using our 

Foot and Hand Power JDacniItery 
SEND FOR CATALOG UES

A-Wood-working Machinery. 
B-Lathes, etc. 

SEBECA FALLS MFG. COl\lP.u:Y, 
6 9 5  Water St.,  Se neca Fal l s ,  N .  Y.  

Bicycle support attachment, H. T. Sackett . . . . . . . . 614,503 
Bicycle tread, E. B. Phillips . . . . . . . . . . . . . . . . . . . . . . . .  611,496 
Billet making machine, E. D. Phillips . . . . . . . . . . . . . .  614,622 
Bin. See Grain bin. 
Blind, Venetian awning, J. G . . Wilson . . . . . . . . . . . . . .  614,5�5 
Blotter holder, S. E. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,644 
Bobbin holder, W. E. Morton . . . . . . . . . . . . . . . . . . . . . .  614,488 
Boiler. See �'urnace boiler. Steam boiler. Bottle, R. E. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 614,{87 
Box. See Annealing box. Match hox. 
Box. F. L. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,698 
Brake_ See Vehicle brake. Wagon brake. 
Brake mechanism, L. H. Goddu . . . . . . . . . . . . . . . . . . . .  614,.ao 
Branding composition, H. Gibson . . . . . . . . . . . . . . . . . .  614,544 
��:��s.
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Bricks, tiles, etc., machine for moulding. D .  
Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . , 614.606 

Building construction. C. F. Eiker . . . • . . . . . . . . . . . . . .  614.449 
Bundle carrier, F. W. Goodspeed . . . . . . . . . . . . . . . . . . .  6H,545 
Bung. J. P. Baumgartner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.603 
Bung and tube. G. J. Habermann . . . . . . . . . . . . . . . . . .  614,465 
Burner. See Fluid fuel Ol' oil burner. Gas 

burner. Hydrocarbon burner. Oil burner . 
Retort burner. 

Button, 1'. McEnany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,490 
Button carding machine, W. E. Bennett . . . . . . . . . . . 614.786 
Button finishing machine, W. E. Bennett . . . . . . . .. 614,784 

AMERICAN PATENTS. - AN lNTER- Buttons for enameling, etc., device for holding, 
W. E. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,785 el'lting and valuable table showing the number of patents 

grantell tor the various subjects upon wbich petitions 
have been ft)ed from the beginning down to December 
31. 1894. Contained i n  SCJ ENTIFIC Al\IERICAN S u p
PLEM"F�NT. No.  1 0 02. Price 10 cents. '1'0 be had at 
this office and from all newsdea,)ers. 

LEA R N  BY M A I L. 

ENGINEERING 
Elect., Meehan., Stationary, Marine, Locom., Civil. 

M EC H A N ICAL D RAW I N G  A N D  M ACH I N E  D ESIGN 
'l'uition Fee payable $� per month. Text Books and 

Drawing Plates Free. Write for free S. A. Circular. 
T H E  U N I T E D  C O R R E S PONDENCE S C HOOLS, 

F. W. Ewald,  Gen. M g r. 1 6 6 Filth Avenue.  New York 

fA .. � � q �!rl?t�!o�!!�t��! I � less It includes the famous 

ST I L LSO N W R E N C H  
whieh is  partlcularlr adapted for turning out the best 
work without crushtna the pipe in the lea.t. All parts 
are drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 
WALWORTH M F G .  CO. ,  20 O l iver Street, Boston ,  Mass. 

" A  Torno That Tolls of Tools," 

Pipe Threading Machines 
of Highest Merit. 

CO M B I NATION BENCH 
and PIPE VISES. 

Catalogne containing Inter
esting information free. 

Bignal l  & Keeler Mig. Co.,  
Box S., Edwardsville, Ill .  

TH E 

BA R N ES'  
New Friction Disk Drill. 

FO R L I G H T  W O R K. 
Has these Great Advantage8: 

The speed C&D be insta.ntly changed from 0 to 1600 
�b::':��� �� s:�����

ts
�!:lws:f:l;�
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.mallest or largest drills within its range-a WODderful eCODomy in time and great sa.viDl' ill driB 
bre&k&are. Send for ca.talogue. 

W. F. & J NO. BAR N ES CO., 
1999 Ruby St.,  Rockford, Ill, 

B EST B E N C H  

CabJ��ts-:v���n:t�o·r �������ng�rj?e�:i�y�y� . .  ���:. 614,597 
Can. See Oil can. 
Can lock, milk, H. F. & F. Leseman . . . . . . . . . . . . . . . .  614,732 
Cane conveyer and feeding apparatus. L. P. 

Cohen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6U,647 
Car bolster, Smith & Davis . . . . . . . . . . . . . . . . . . . . . . . . . . 614,585 Car coupling, P. H. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,5f>1 
Car coupling, G. H. Lippmann . . . . . . . . . . . . . . . . . . . . . .  614,663 
Car coupling, H. C. Muddiman . . . . . . . . . . . . . . . . . . . . . .  614,48lJ 
Car coupling, C. M. Siever . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.505 
Car draw bar, railway, S. E. Secoy . . . . . . . . . . . . . . . . . .  614,76� 
Car fender, J. D. Hodges . . . . . . . . . . . . . . . . . . . . . . . . . . . 614.654 
Car indicator. railway, Rl. Cros . . . . . . . . . . . . . . . . . . . . . .  614.700 
Car wheels, lubricating, J. V. Hawkey . . . . . . . . . . . . .  614,808 
car�o;::��n�.

f¥futr�ri�nl ���::�e���.���::.��. ��� 614.709 
Carriage, ornamelltal b aby, J. W. Young . . . . . . . . . .  614.685 
Carrier. See Bundle carrier. 
Cartridge, smokeless powder, W. Ulrich . . . . . . . . . . .  614.635 
Csse. See Exhibiting case. 
Casket lowering device, Robb & Patterson . . . . . . . .  614,763 
Cement kiln, Lavocat & Candlot . . . . . . . . . . . . . . . . . . . . 614.730 
Centrifu�al separator, continuous . H. D. Robbe .. 614,764 
Chart, adjustable garment, J. L. De10ry . . . . . . . . . . .  614,703 
Checkrein holder. 1. M. Fisher . . . . . . . . . . . . . . . . . . . . . .  614,649 
Cigarette ends. machinery for finishing, J .  S .  

Beeman. . . . . . . . .  . .  . .  . . . . .  . . . .  . . . . . . . . . . . . . .  . .  . . . . . 614,783 
Oircuit breaker, W. I. Crawford . . . . . . . . . . . . . . . . . . . . . 614,794 
Cleaning and polishing compound, B. Benville . . . .  614.787 
Clip. See Ax handle clip. 
Clock dial sash, W. H. Wright . . . . . . . . . . . . . . . . . . . . . .  61(,523 
Clothes wringer, A. G. Carling . . . . . . . . . . . . . . . . . . . . . .  614.791 
Clutch, friction, G. R. Clarke . . .  . . . . . . . . . . . . . . . . . . 614,699 
Coat and hat hook, Johnson & Marsh . . . . . . . . . . . . . . . 614,476 
2gl��n�d).

u:l'.��p;�: .�:.�: .�:. ����� : : : : :  : : : : : : : : : : : : :  �H:m 
Commutator, J .. R. Grindrod . . . . . . . . . . . . . . . . . . . . . . . .  614,462 
Concentrator, pneumatic, A. M. Randolph . . . . . . . .  614,501 
Concrete curb and gutter work. H. H. Wain-

wright. . . . . .  . . . .  . . . .  . . . .  . . . .  . .  . . .  . .  . . . . . . . . . . . . .  . , .  614,587 
Condenser tubes. apparatus for cleaning inside 

of surface, '1\ Saunders . . . . . . . . . . . . . . . . . . . . . . . . . .  614.625 
Consecutive view apparatus. H. N. Marvin . . . . . . . . 614:,738 
Cooler. See Jou rnal cooler. 
Copy holder, S. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,515 
Corset, M. Stonebridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,631 
Corset cover. I. N. Fooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,650 
Cot, G. B. Meadows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,066 
Coupling. See Car coupling. Engine coupling . 

cra���;a��uJ'!��'t. �.h�r�;.��.��i��: . . . . . . . . . . . . . . .  614,706 
Cultivating the soil, apparatus for, G. K. Spitzen-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,512 
g�lU�:���: ��r��ft��e�s�n������:::::::: .·:::::::: ���:Wt 
Cultivator planter attachment, S. Brock . . . . . . . . . . .  614,437 
Cultivator, wheeled, C. L. King . . . . . . . . . . . . . . . . . . . . .  614,727 
Curtain pole, W .  OstendorH'. . . . . . . . . . . . . .  . . . . .  . .  . . .  614,748 
Cutout, magnetic. L. Andrews . . • • . . . . . . . . . . . . . . . . . .  614:,686 
Cutter. See Wire cutter. 
Cutter head, S. J. Shlmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,771 
B��:i�lk���liI�e�o�����O&:F:¥;,�;.y ·: : : : : : : : : : : : : : :  �lgPs 
Dish washer and churn, combined, Whiting & 

Lillibridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,522 Display stand, H. Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,4m 
Distllling apparatus, .J. Stocker. . . . .  . .  . . . . . . . . . . . . .  614,776 
Diving apparatus. E. F. W. Schoennauer . . . . . . . . . .  611,626 
Dough working and moulding apparatus, C. Dob-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,797 
Dray swing seat, J.  W. Wilson . . . . . . . . . . . . . . . . . . . . .  614,596 
Driving mechanism. F. Bordessoul. . . . . . . . . . . . . . . . . 614:.693 
Drum, E. Boulanl;ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,694 
Dye and making It, indigo blue. R. Demuth . . . . . . • 614,538 
Eaves trough, H. Stripe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,632 
Electric cables. manufacturing. S. Z. de Ferranti. 614,453 
ElectrIC machine or electromotor, dynamo, E. 

Cantono . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6U,608 
ElectrolytiC apparatus, �'. A. Thum . . . . . . . . . . . . . . . .  614,638 
Elevator or hoist safety device, C. M. Dis808way. 614,705 
Engine. See Steam engine. 
Engine coupling. traction, J. Zieber. _ _  . . . . . . . . . . . . .  614:,598 
Engine crank connection, steam, Newkirk & 

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,745 
Engine speed regulator, explosive, C. H. P. de 

Von. . . . .  . . . .  . .  . .  . . . .  . . . .  . . . . .  . . .  . . . . . . .  . .  . . . . . . . . . . 61',753 Envelope, D. W. Stier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,516 Envelope, safety, M. Kroell . . . . . . . . . . . . . . . . . . . . . . . . .  614.728 
Evaporator, F. X. Black et al. . . . . . . . . . . . . . . . . . . . . . . .  614,607 
Evaporator, H. B. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . .  614,627 
Evaporator, brine, R. D. Miller . . . . . . . . . . . . . . . . . . . . . . 614,739 
Exhibiting case, article, J. J.  Beshel . .  . . . . . . . . . . . . .  614,691 Extension banquet table, �'. H. Harding . . . . . . . . . .  614,468 Extension table, E. E. Pan�burn . . . . . . . . . . . . . . . . . . . . 614.751 
Eyeletting machine, shoe. E. F. Sel . . . . . . . . . . . . . . . . .  614.663 
Fabric. See Shirred fabric. 

Hon. Thos. B. Reed, 
Spea.ke� of the House of Representa.ti<ves. 

... 

U Congressional 
OratorJ." 
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Tn!: l'OUTH'8 
CO�PANION 

Fo� the week of Dec. 8. 
This article wil l  be interesting 

for its del ightful reminiscence 
and anecdotes of the great ora· 
tors of Congress. 
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THE COMPANION CALENDAR 
FREE to New Subscribers. 

This is the most beautiful 
hol iday gift ever presented to 
Companion readers. It is litho
graphed in  1 2  colors, enriched 
by a border of raised gold, and 
is suita ble for a permanent 
household ornament. 

to !"l���O�'!hO��!���!��!ce. � 
mentioning thil paper or cutting out ADd 
enclosing thtJ .Up, will receive The Compan-
iOD every week trom the time of lublcriptton 
to January, 1900. Thia offer Includel the 
beautiful Double Holiday Numben and '!'he Companion C&1end&r. A more appropriate hoUd&y gift cannot be choaea ilL 1155 =- . .... � 

PERRY MASON � CO., ....... , M .... 

THE INL1\ND PRINTER 
The leading technical paper in the world devoted to the printing industry, in each month's issue tastefully 

Serves Fresh Matter 

Farm gate, G. Feldman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.540 
�:���\;!t :.;ti�n'1:ie iii;:ii:':Bia,;ciia�d:::::: :: . : �l�:�1\ I 
Fence repair tool. wire. J. H. Major . . . . . . • . . . • . . . . .  614,563 
�:��:;

e
���l�a�������,. 

J. H. Cundi1r . • • • . . . . . • • . •. 614.701 
Fifth wheel, vehicle, M. L. Senderling . . . . . . . . . . . . .  614,629 
Filter, 1. Kohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,558 
�m��: ��

n
t.

s
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Filter, H. G. Rich et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,578 
Fire and burglar alarm, F. W. Bill . . . . . . . . . . . . . . . . 614,494 
Firearm. magazine, W. Mason . . . . . . . . . . . . . . . . . . . . . .  614,482 
Fireproof building, E. V. Johnson . . . . . . . . . . . . . . . . .  614,475 

ARMSTRON G'S P IPE  TH R EAD I N G Fi
r'W���: . .  �������' . .  ��� 

. .' . .  �������.��i.�� . .  ��: . .  �: . �:. 614,754 
Floor, W .  H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,530 

-AND- �'Iuid fuel or oil burner, I. S. Elkins . . . . . . . . . . . . . . . .  614,450 
CUTTI N G·OFF MACH I N ES ::�':,i� r��i��

r
���;y�I.���::.� 

.
. �: .������t,. ��: : : : :  ::: �l:::'&\ 

Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas, and Steam FiL
ters' Tools. Hi�ed Pipe Vises. 
Pipe Cutters. SUicks wnd Dies 
universally acknowledged to be 
THE BEST. prSendfor cataloa. 

T H E  ARMSTRONG M F G .  CO.  
Bridll'eport, Conn. 

TRANSITS AND LEVELING INSTRUM ENTS. 
�l��hLD POC KET L E V E L S  

Sizes, 2% and a� Inches. Prices, 40 and 50 cents. 
For Book on the Level. C. F. RICHARDSON & SON, 

P. O. Box 9')'')', ATHOL, MASS., U. S. A. 

�'orceps, E. L. Doyen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,708 
Fork, L. Goldfinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.61>1 
Fort for artillery , ooncealed, Dawson & Buckham 614,702 
�'urnace, J . . J .  Meldrum et a! . .  . . . . . . . . . . . . . . . . . . .  614,569 
Furnace bOller, G. H. Watson . . . . . . . . . . . . . . . . . . . . . . . 614.619 
Galvanic battery, C. T. Richmond . . . . . . . . . . . . . . . . . .  614.759 
Game apparatus, J.  O. Yardley . . . . . . . . . . . . . . . . . . . . .  614,524 
Game board, E. Gerry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,543 
Game device, E. F. Barth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,434 
Game or toy device. F. G-atward . . . . . . . . . . . . . . . . . . . .  614,542 
Garment stretcher, A. B. Pritchette . . . . . . . . . . . . . . . .  614,667 
Garment supporter, P. Mullane . . . . . . . . . . . . . . . . . . . . . 614.570 
Gas burner, electric lighting, J. M. Anck . . . . . . . . . .  614,528 
Gas. etc . •  burner for acetylene. J.  A. Vincent . . . . . 614,636 
Gas burners, mantle for incandescent, C. Killin�. 

614,555, 614,056 Gas generator. acetylene. L. S. Buffington . . . . . . . . . 614 ,439 
Gas generator, l>cetylene, G. L. Harvey . . . . . . . . . . . . 614,61>2 
Gas generator. acetylene. Mace & Keough . . . . . . . .  614,664 
Gas generator, acetylene. n. 8. Williams . . . . . . . . . .  614,59:1 
Gas lighting device. C. Kilhng . . . . . . . . . . . . . . . . . . . . . .  614,5f>7 
Gas or vapors, art of and means for lighting, A .  

Simonin!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ,  614,583 
Gate. See Farm gate. Gate, J. Billingsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.7&\ 
8:t�: �.LEt�Wgrt:;.· ·.·:.·.·::.·.·.·:.·.·.·:.·.·.·:.·.·.·:.·.·:: ..... ': .... : �l!:�l 
Gear muul din� machine, Kepp & Mesta . . . . . . . . .  '" 614.813 
Gearing. C. A. Hennicke. . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  614,548 
Generator. See Gas generator. 
Glass bevel ing machine. M. Johannet . . . . . . . . . . . . . . 614,811 
Glass cylinders. apparatus for manufacturing, A. 

Humphrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,610 
Glass pipe. process of and apparatus for anneal. 

ing, J. W. Bonta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,029 
G

J
a
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(Continued on p/J{/e 866) 

SOLD EVERYWHERE. 
Williams' Shaving Stick, 25 cts. 
Genuine Yankee Shaving Soap, 10 cts. 
Luxury Shaving Tablet, 25 cts. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams' Shaving Soap ( Barbers' ), 

6 I\ound Cakes)... 1 lb. , 40 cts. Exquisite 
also for toilet. '!'rial cake for 2c. stam�. 

H IGH GRADE W�R��G MACHINERY § Single Machines or Com� 
plete Equipments for 

Any Class of Work . 
Your Correspondence is Solicited. 

.. . .  

or lllustrat"a�
p
��;�f�n�ntl Prices Oll  

e.- J .  A . FAY &, CO. 
1 0-30 John St.,  CINCINNATI ,  O H I O  

The Queen Acme No. 5 Microscope 
N EW MODEL AS PER CUT. 

The Ideal Microscope tor Amateur 
Researcb. Stands unequaled for preCise 
and accurate adjustments and optical 

�r�lA&n�ra.:t��s���e����v.\��{,�om 

Send tor new Microscope Oatalogue B. M .  
Q U E E N  &. C O . , I N C .  

1 0 1 1 Chestnut S t . ,  Phi ladelphia,  Pa. 

© 1898 SCIENTIFIC AMERICAN, INC.
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BoIidag SUDDBstions Grubbinj! machine. W. H. -Spa.nier. " . . . . . . . . . . . . . . .  614 ,510 
Grain binder. P. Hanson . . . . . . . . . . . . . . . . . .. . .  614.(66. 611.(67 1 
Gun. spring air. Calkins & I.indberg . . .  " . . .  614,531. 6a,532 
Gutter former, H� A. Hiley . . . . . . . . . . . . . . . . . . . . . . . . . .  614 .6"24 
Hammer, drop. �'. C. Bill ings . . . . . . . . . . .  ' . . . . . . . . . . . ti14.6H2 ! 

TH E CYPH E RS I ncubator and Brooder 
Hammock, 1 .  ��; Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fil4,fi21 
Harvester, A. ��. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . .  614,tiW The Only  Pract ical System of I ncubat i o n .  

H
a
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r
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Moisture Self-Supplied and Regulation Ab
solute. Produces :;trong. Healthy Stock. 

1 8 9 8  E D I T I O N . Hasp fastener. Jacobs &, Carmody . . . . . . . . . . . . . . . . . .  614.562, I GOES FREIGHT PREPAID. 

EXPER IMENTAL 
Hat box stay flan!(e J .  Zipfel. J r  ' . . . . . . . . .  , . . . . . . . .  t614.780' 
Heater. See Water heater. S C I E N C E Heating apparatu�. steam , M. Leitch . . . . . . . . . . . . . .  fH4·6a8

1 

Serul IOc. for tully IlI'U1ltratea Catalogue to the CYPHERS INCUBATOR CO. 
���r.J�o�i!�rC�b�e �g�����: .��: :j�·. · iia�b·ej.: : : : : : : : : : : � �}!:� Box 21l. Wayland. N. Y. 

By GEO. M. HOPKINS.  
20th Edition Revised and Enlarged. 

9 1 4  Pag e s .  8 2 0  I l l u strat i o n s .  

Huisting apparatus, C'ooper & Keys . . . . . . . . . . . . . . . .  614,792 I 
Hook. See Coat and hat hook. 
Horseshoe making machine. '1'. Al lwood . . . . . . . . . . . 614.527 
Horseshoe, soft tread, .J . \V. �'ord . . . . . . . . . . . . . . . . _ . .  614,800 
Horseshoe, soft tread, G. \Vertz . . . . . . . . . . . . . . . . . . . .  til4 .5:! 1 
Hose coupling, F. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  614,509 

Price $ 4 . 0 0  in c l oth ; $ 5 . 0 0  in h alf m o rocco. postpaid Hub. vebic le. Snider & Snow . .  " . . .  " . . . . . . .  " "  . . . .  1il4.t;t;9 
Hub, vehicle wheel. Kierakowicz & IJucas . . . . . . . . . 614.726 
Hydrocarbon burner. incandescent, P. B. Curra.n. 614 •• 'l.'ki 
Ice, apparatus for makinJl cleur elm, J. E. �imon .. 61 4.77� 
I ce cutting machine. C. H.. LawwiI1 . . . . . . . . . . . . .  _ . . til4.7:n 
Incubator and brooder. combined, C. S. Newsom . .  614,4V� 
Indexing device for typesetting machines. 1£. ��. 

Linke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.659 
Indicator.. See Car indicator. Speed indicator. 
Injector. Park & WilJiston . . . . . . . . . . . . . . . . . . . . . . . . . . . 614.752 
I n k  well .  J. T. Forrest. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614 • •  1� 
Ink, writing. I. & A. Lichtentag . . . . . . . . . . . . . . . . . . . . . 614.734 
Insulating blocks, apparatus for constructing, J .  
Inv;rtd������.· E: Sli1ford' 

.
.
. : .. :::::::: ...

. :: .... :: .. ::: ....... gl!:f� 
Iron. See Sad iron. 
Irrigation system, C. W. Skinner . . . . . . . . . . . . . . . . . . . .  614,507 
Jack. See Wagnn jack. 
.J  ars, device for facilitating opening of preserve, 

A. Scbiller, . .  " " " " . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 614.579 
J oint ring in combination with iron or steel, 

Slm"l�x Cim� R�(Ordtr. 
So named because it is simple in con

. strnction, simple in operation and simple 
of record. Saves maximum of time with 
minimum of labor. Registers by the push 
of a button-nothing more. One hundred 
men can register in one minute on one Re
corder. Adapted to large or small con
cerns No keys, checks, cards. tape or ink
ribbon. For simplicity, compactness, dur
ability and quick registration absolutely 
without rivals. 

Fun de_criptinn .tllr the asking. ASK NOW. 
Heywood Brothers & Wakefield Company, 

THIS is a book full 
of interest and value 
for T e a c h e r s .  Stu
dents. and () t h e  r s  
w ho desire t o  impart. 
or obtain a pra<,tical 
k no wledge of Phy�
ics , This s p I e  n d i (j 
work gives you n g  
and o l d  somethinl" 
worthy of thoug'ht ,  
lt has i n  fl u e n  <, ,' d 
thousands of men in 
t h e choice o f  a career. 
It will give anyOlw, 
young or old, infor
mation that will e l l ·  
a ble h i m  t o  cumpre
hend the great im
provements of the 
day. It fu rn is h (' 8 

bronze or copper. C. J. Gustafson , . . . . . . . . . . . . . . 614 .464 1 95 C A N A L  STREET, N EW YORK . 
'k�1�.na���(}:�e�·t �·il�.

orris . .  " . " " . " . • .  " . . . .  " " . 614 .486 N. B.-For prices, state number of your e'mpz.oyes. 

suggestions for hours of instructive recreati o n .  
Send f o r  large lIIustrated Circular 

and complete Table of Contents. 

MAG I C 
Stage I l l us ions and  S c i e ntific D iversions, 

Knife. See Linotype machine knife. 
Knitting machine, 8trai�-ht. C. H. Aldridge . . . . . .  _ . 614.599 
I.Jabeling machine" bottle, Bea�regard & (looding ti14.tiR!l 
Labeling, machine. bottle. A. Slege l .  . . . . . . . . . . . . . . .  614 .772 
Lamp, acetylene jlas. L. S. Buffington . . . . . . . . . . . . .  m4.6HS 
Lamp, acet y lene gas, D. S. ''"illiams . . . . . . . . . . . . . . . ti14.5!-l2 
Lamp. acetylene gas generating. L. S. Buffingtoll til4.440 
Lamp hanJ.!er, e lectric. J. E. Muyo . . . . . . . . . . . . . . . . . .  614,484 [ 
Lantern. H. (.-. Mi l l., . . . . . . . . . .  . . . . . . . . . . . . . . . . .  _ . . . .  fH4.4,s5 
I�antern, C. M. \Yidrig . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . 614,5tll 
Last with spring connection, divided, E. L. God-

ing, . . . , . . .  , . . .  " "  . . . . . . . .  " . .  " . .  , . . . . . . . . . . . . . . . .  614.461 
I..Iatch for wagons. end gate, L. Pfeiffer. Jr . . . . . . . .  til4,758 
Lathing machine. D. J. Charbonneau . . . . . . . . . . . . . .  614.44:l 
lAnotype composing" machine, T. P. I-titzema . . . . . .  614 .762 
I.Jinotype machine justifying" mechanism, W. J .  

Includ ing  Trick Photography. Lin�;t�y';',� ��,�� ii;e' kli ife: G:;i.:'Biite8: : : : : : : : : : : : : :  gU:� 
B A A HO •• K I N S  

l .. inotyp.e machine moulding mechanism, l.Jock & 

�6S pages. Y4�O ·illu�trati ons. PJ.;ce, $2.50. 1 Lin�i;g�· 'macb"ine� 't�i'��;iIig ' me'cil�ni��l: ' .� .. : . i.' 614,562 

WlCh . . . . . . . . . . . . .  , . . . , , . . . . . , . . . . . .  , . . . . . . , , , , , , . , , 614.590 
'1'hil3 work appeals to · 1 Linoty�e ,machille trimming mechanism, 'Vic� � 

old �nd young alike, and ' Ireland . " . . : ,  , . ',, , . .  : . . , . . . , . . . .  " " , ,  . .  : f>14.o88. C:1(.(>89 

it is ,one of the most at- L�n()type machine VIRe Jaw, Ir.ehmd & WIch . . . . . .  614,550 
tractive boliday books of I Lmotype or H!lUlogous machmes. ejector blade 
the year. 'rbe i l lusions , f�r. O

' �" �1g-ur.d�sOll . . . . . . . . . . . . . .. . .  : . . . . . . . . . . . . 614.5R2 

arp. illust.raten by the ' L�qu!d PUnf.YI�g. appar�ltus.. � . E. WIl l iamson . . . . . 614 • •  1)94 
highest claRs of engrav- I Llqmd"" pUflfYIng� R. ��. Mil lIgan . . . . . . . . . . . .  : . . . � .. 614,617 
ings, and the exposes of I Loader. conveyer and unloader. automat-lC, G .  
the tricks ale, in many I 

M. Wheel�r . . . . .. . . . . . . . . . : . . . . . . .. . . . . . . . . .  ' . . . . . . . . 614,640 
cases, furnished by the 1 Loclc See Blcyc]e lock. BICycle stand lock. Can 
prestidigitateurs t h e  m- lock. . . 
selves. Conjuring. large LOCo"!llotIve frame prac�, D. A. WIghtman . . . . . . . .  614 .641 

stage illusions. ftre-€,at,- i l  Lnl;>rlCator. MarVIn & .  I��sex . . . .  : ; . ; . . . , . . .' . . . . . . . 614.816 
ing, s w 0 r d-swallowinjl, ' Mad bag c�tch�r and deh�erer. G. Ilh PerkIns . . . . .  614.756 
ventriloquism m e nt a l I Malt germmatIng- and drymg drum. H. RaetzeU . .  614.49!J 
m a g  i c ,  ancient mallic, I �lu�ch l?ox. J. A. MontgOt�ery . . . . . . . . . . . . . . . . . . . . . . �14 .�40 

automata curious toys I Me,lsnrmg vessel. W. H. Uoud . . . . . . . . . .  . . . . . . . . . .  614.646 
stage effects, photograph� .M�tcr for water. et� .. A. E. Dobbs . . . . . . . . . . . . . . . . . .  614,7(n' 
1 c tricks, aLd the projec-

I 
M! l l .  See Stamp mil l . 

tion of moving photo- ' MIneral separator. and concentrator, dry. G . II . 

���lb�� ",i�d 
a
Vlhi'.��at��: • Molrg�:

e
J��rce 'i(i� 'coi-iverti'nil-: 'k ·R·. 'iiird : : : : : :  : : :  ��i:?lt 

makinlZ" a hand!olome VOl- I .Mou�e-t,:a.p. H. Y. Armstrong . . . . . . . . . . . . . . . . . . . . . . .  ti14 .4:.?Q 
ume. It is t a s t e f u l l y l . Mu��cal !nstrument. O. �edersen. : . . . . . . . . . . . . . . . . .  614,7a.'> 

" A m e rican- H u n n i n gs "  
T E LE P H O N ES. 

Transmitters, Magneto Bells and Tele
phone Switchboards. Over 200.000 of 
our telephones in successful operation. 
�'t!i�� �t�te

an
��hY o�

e
t�:ne;��'th�� 

sine-le line or metallic cirCuit and number of 
telephones to be used on one hne. ITSend 
flY1' catalo(1Uo "S. A . "  

A M E R I C A N  ELECTRIC TELEPHONE CO. ,  
1 7 3 South Canal  St.,  Chicago, I I I .  

Mannfactory Established 1'761. 
LEAD PENCILS. (10LORMD PENCILS. i:lLATE 
PENCI LS. WRITING SLATES. STEJ<]L PENS, GOLD 
PENS. INKS. PENf'IL CASES IN SILVER AND IN 
GOLD. STA'l'IONERS' RUBBER GOODS. RULERS. 
COLORS AND ART1S'l'S' MA'l'ERlALS. 
78 Reade Street ,  New York, N .  Y.  

MannCactory Established 1 '761. 

A New Idea in Trunks 
The STALLMAN DRESSER TRUNK 
is constructed on new principles. 
Drawers instead of trays. A place 
for everything and everything in its place. The bottom as accessible as 
��:��o ���:Sthhaenbaa:���t��tr�:,: 
Sent C. O. D., with privilege of ex
amination. Send. 2c. stamp for illus
trated catalogue. F. A. STALLMAN, 

6 I W. Spring St.,  Columbua. o. 

Buy Telephones 
THAT ARE G O O O··NOT " C H EA P  T H I N G S . "  

The  difference in cost is little. We �uarantee 
our apparatus and guarantee our <.mstomers 
against ]OS8 by patent suits. Ou!" guaran-

tee and instruments are both ,,"ood. 
WESTERN T E L E P H O N E  C O N S T R U C T I O N  C O .  

2 5 0-2 5 4  S o u t h  C l i nton SI . .  C h icag o .  
Largest Manufacturers o f  Telephones 
exclUSively in the United States. 

WELL DRILLING 
Machines 

Over 70 sizes aDd styles. for drilling either deep or 
shallow wells In any kind of soil l'T rock. Mounted 
on wheels or on sills. With enginpf; or hOTf;{' powers. 
Strong, 8imple and durable. A n�' mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. V. 
pr

!��
e
:o���::;;l(lby the I M�jl�������.r.���.�� . ��.������.�'. ��:.I����,. �:. �' . .  ��:. 614,775 

profes�lOn to be,the �:�
l
c����nt. g;����i:o?�\�·. �y��:.��.

r
.� : : : : : : : : : : �U:4� 

STANDARD WORK ON· MAGI· C Nut lock. W. W. Sweigart . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.672 
1'1 Nut threadmg machine, If. A. Meischner . . . . . . . . . .  614:.567 

Oil burner, J. C. Dupee . . . . . . . . . . . . . . .  " . . . . . . . . .  " . . . 614.801 IJr' Circular of Contents and sample Oil can. A. C. Hougland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.720 
illustrations free upon request. Ores, method of and apparatus for treatJng, J. G. 

"".""."" ove���.:'���;s: i:ib�rieid' [< 'Bra;;'i-ib'eck::::::::::::,: �U:¥�� 

�hain . 

- BELT ING  C�fA�a�:N��!��e�A����e!���H�:.'!!y�YORS'A. 
The J E FF R E Y  M A N U FACT U R I N C  CO" COLU M B U S ,  0.  

r:r Serni tlY1' ta int  complete Catalog,.,.. New York Branch. 41 Dey Street. 

T H E  SC I E N TI FIC A M E R ICAN g;��}o
a
o�

i
��i�c�.T'i::'R;,e::::, :::::::, :::::::::.: �lH:;;: DON ' T S EW O N 

ty�II O��Qll, ar ne�· ell,.ta, Nate-.. ' �- �Ulr!l el �����Z}��t����,
r
��

u
i!u�ke�: .���

a
��: : : : : : : : : : : : : : : :  �l!:� B U TTONS ! 

"fj Paper making machines, rotary suction box for, 
J. W. Grant . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 614 .714 

Pawl and ratcbet device. G. H. HaBey . . . . . . . . . . . . .. 614.470 

1 2 ,500 R ECE I PTS. 708 PAGES. �r�nt���;���e"Xt.'X: �����:!Y:::::::. ::::::::::::. : ��a� 
Pr ice.  5 5 . 0 0  in C l oth ; $ 6 . 0 0  in Sheep ; $6 5 0  i n  

PlllfwJ<]a�afhment for hammocks or  chair backs. 
614 620 

H a ll M o rocco . Postpaid. 
. 

Pipes. pne�::;;;'[ic 'pi';g fOr 'wiitej.'o�·wa8te:A: pai: • 

T :o�� h:;:i:/)',; PIO��M:' C';miib;;li : : : : : : : : : : : : : : : : : : :  : : : : : : : :  : : : : : , : :  m:+� 
u.-: Plow and cultivator. W. D. Harris . . . . . . . . . . . . . . . . . .  614,715 

bC't!11 on the rnftl'- Plow. _double shovel, J . W.�Neal . . . . . . . . . . . . . . . . . . .  614,573 
ket for n e . , rl y Plow lifting attacbment. O. O. Fjeld . . . . . . . . . . . . . . .  614,455 

S
· Bacbelor's Buttons made , 

. : witn I m p r o v e d  Wash. 
',; ' Ai: burne Patent Fasteners >- , slip on in a jill'y, Pr�ss a lit-

• / tie lever-they hold like grim 
r �:��l c�

ut
�1�tl���:a!�� 

when desired. By maiJ lOc. i l  eacb. lllus. catalogue show-� ing collar buttons and other 
useful novelties made with 
these fas"teners. free on request. 

American Rina Co., Box P, Waterbury. 

IIII' 

� i x  years, and Plugging of hoJes, device for air tight. W. H. Ha-
I hc 'iemand for it worth . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . " . . . . . . . .. . 614.5-17 ACETYLENE APPARATUS h , , �  been so great Plumbing tmplement, E. Reineking . . . . .  " . . . . . . . . .  614.577 

�:��;s tt::�T�
e ��� ��l:��fi���l'�� g:�;'f�l�i;:::: : : : : : : : : : : : : : : : : : : : : gU:I�� ����l�;�� ����f6i��. 
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('l I l led for, Printing and collecting or assembling numbered �����;;::�Y!� 
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T he work may checks or leaves. E. A. Henkle.. . . . . . . . . . . . . . . .  614.809 The lIas as made for and used by tbe microscopist and 
be regarded as Printin� machine. E. �·i8cher . . . . . . . . . . . . . . . . . . . . . . . 614 .541 student j its use in the magic lantern. 'l'he new French 
t. h e  prod u ct of Pro

t
t:g;(��

: 
See Skirt , protector. Trousers pro- table lamp making its own acetylene. Contained in 

t h e  stUd ies and Pulverizer. J. W. Rigg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.761 ' ��f�.;'rJ�r;nt:-"I<RICt"bY 
S�iS.L

E
:O�N�ihe�

o
nu�l:r��; I ' f a c t i e a l  ex.. Pump attachment, West & Cowan .. . . . . . . . . . . . . . . 614.f.l81 prepsI f 21 perience of the Pump pressure regulator, air, A. N. Carver . . . . . .  6l4. 5a.� ��lg:��e:.rt��e�u�reh

�Se��ba:�;I:;;:, ::It°fr�� ¥��:ny 
ablest cheillist.s Pumping rigging. oil wel l ,  W. Wrig-ht . . . . . . . . . . . . . .  fil4.AA4 address. MUNN & Co . •  36l Broadway New York. 
and w orkers in Punch making apparatus, A. J. Bradley . . . . . . . . . . .  til4 .789 

a l l  parts of the Pnncbing and sbearing macbine. O. O. Hatieli . . .  614.716 

world; the infor.. p
u
r;.�����a�\�

s
ig�. �?��{fg�: . ��.]� .  �

i
.S.��.�����.� 614.f'J43 

matiol l  givcn be- Puzzle. R. M. Sbepherd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614 .770 
i l l g  of the high- Pyroxylin compound , J. H. Stevens .. . . . . . . . . . . . . . .  614 ,514 
est value,arrang-- I RaCk. See Wire rack. 
ed and condensed Radiator base. steam. A. J. Bayley . . . . . . . . . . . . . . . . .  614.RI8 

in concise form.. Rapway cattle �uard, J .  J . Sivley. Jr . . . . . . . . . . . . . . . 614,506 

convenient for read use. Almost every inquiry RaIlway condUit and electric current conductor, ... _ 

that can be thoughtYOf, relating to formulre used Rai���:�re.�:s.
t
���X.�

g
��: : : : : : : : : : : : : : : : : : : : : : : :  �}::� 

�� �����r!���:�d�faeturing industries, will here �:�I��t:.
ies:::,e����',:!;C�r'd��on . . . . . . . . . . . . . . . . . . .  614 .614 

Those who are engaged in almost any branch Reflector. lamp. W. Leuckert . . . . . . . . . . . . . . . . . . . . . . .  614.733 
of industry will find in this book m u ch that Reflector. post v1sual, A. Taylor . . . . . . . . . . . . . .  , . . . , . . 614.67:1 
is of practical value in their respective callings. Regulator. See Engme speed regulator. F lUId 
T h ose who are in seare h of ino eppndent business r�;.

ssure regulator. Pump pressure reguJa-
or employment, relating- to the home mAnufacture Retort burner. M. F. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.458 
of salable articles, will fi nd in it hundreds of most Rolling stock. H. J, Caillet . . . . . . . . . . . . . . . . . . . . . . . . . .  614.697 

excellent suggestions. Sad iron. C. M. Wolfe . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . .  614 ,1iS3 
� Se1Ui for de..criptive circular. �:�g J:'��
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A ��MPLETE ELE�TRI�AL LI�RARY 
By PROF. T.  O'CONOR SLOANE. 

A N  I N E X PENSIVE L I BRARY OF  T H E  BEST BOOKS 
O N  E LECTR I C I T Y .  For the St':r�;!¢n!,.m:�cW;;o�.a!r&:rJes�he Electri-

Comprising five books, as follows : 
� r i t h m et i c  of E l ectricity.  1 3 8 pages. -
E l ectr ic  l oy Mak i n g .  1 40 pages. 

Sawmill dOg". A .  D. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.R15 
Scraper. A. E. Hougbton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614 .810 
Screen. See Window Rcreen. 
Screw operating implement, C. E. Francis . . . . . . . . 614 .804 
Seal. E. Tyden . . " . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  611.6:14 
Seat. See Dray swing- seat. 
Secondary battery. N. H. F.dgerton" , , ,  . . . .  , . . .  , . .  f14.589 
Seed deJinting machine. cotton. T. C. Black . . . . . .  614 .435 
Reparator. , See Mineral separator. 
Sewer�. automatic gate for flushing. S. S. Tilton .. �14.675 
Sewing- machine. If. Jacob . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,f��7 
Sewin� machine loop retainer. F. J. Freese . . . . . . . .  614 .457 
Sewing machine, siJDe. E_ Duplessis . . . . . . . . . . . . . . . .  614-.802 
Shade and curtain hanger, window, Mc(1�nddiu & . 

Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614. 742 i 
Sh�ft cou}JJi!lg, }I�. H. Richards . . . . . . . . . . . . . . . . . . . . .  614.502 ( 

Shoe form, pneumatic, E. L. �mith . . . . . . . . . . . . . . .  614 .508 
Sboe plate. F. F. Lon" . . . . .  " , , " , , . . . .  " . . . . . . . . , , . .  , 6H.616 

in 
No. 17 WIre gauge 

C EOMETRIC D R I L L  CO" W ESTVI LLE , CT. 
EUROPEAN AGENTS : 1 ���:����H�;E���: ��=!:: .. f�:�' 
Oster Pat. Adjustable Stocks & Dies 

'!,t;.e;., �e 
1lf'.!'\'��nb���t�i:l� 

guaranteed just as stron� 
and reliable 88 solid dies, cut at one operation 

from the work 
running back over 

fini ed threads. l£ach set of 
dies cuts two distinct sizes. THE OSTER MFG. CO. 

81l Prospect A ve.t 
Cleveland, Ohio, U.IS.A. 

A FIRM GRIP 
Here IB a small. handy little tool of great strellj{th 

warranted to �et a firm ji;rip on, and move any tool that 
can be put Into It-either round. square. or oval. We 

TYPEWRITERS 
HALF PRICE 

'Ve wil l  sel l ·you any typewriter 
made for one half regulnr price, 
many for one quarter. Every ma.
chine guaranteed in perfect order. TYPEWRITEH.S SOLD, REN'fElJ, EX_ 
CHANGED. Sent anywhere with priv
i1ege of examination. Send for Ill
u�trAtetl clltalogue. �ational Typewriter Exchange, g����r:!:;. 

CONTRACTS WANTED. 
To  mannfacture Hardware Specialties. Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co .• Racine. Wis. 

. ;i��{ i . �"-:g�- �1 
� .•• ,�, . ,  " . '''' < '  <\ " .  � '�----."y '0. \ 

--=-�...t..�� ...J.;-,;::;, ... � ... 

1-: 0"' to Become a SuccessfU l  Electrlclan . 1 89 pp. 
Siandard E l ectrical Dict io nary, 682 pages . 
E ect r i c i ty S i m p l ified,  1 5 8 pages. 

$ 1 . 0 0  
1 .00 
1 . 00 
3.00 
1 . 0 0  

Shureo fabriC. P. J .  Dernrn�ey . . . . . . . . . . . . . . . . . . . . . . .  614.6O!� 

I ��i�r p:g�ec{;.,fa�
t
�,�n [< schafer.: : : : : : : : : : : : : : : : : : :  �lU81 

Slaughter houses. apparatus _ for use in. P. F. -==-::-::-:=--=---=--=-=--==-�--==-=-=-=-----_____________________ _ I!1r 'l'be above five books may be purchased singly Maban . . . . , . .  , . " " "  . . . . . . .  " . . .  " . . . . . . . . . . . . . . .  61U:l6 1 P H O N O C RA P H S  C RA P H O P H O N  ES ��!ricWct�kS���P�WfteO����i:��d
COtrgP�:!�·e��
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' 614,584 PrIce 
They Sinll. Talk. Lanllh, Play and Record yonr own 

.. � � I Voice. Ideal machine Cor home entertainment. pl ote set. Five vol nm� 1. 300 pages. and over 1 Asbwortb." " " " " . .  , . . . .  " " " " , . " "  .. " " " 614.667 $20. W 4 :J O  il lustrations. i:B - Send for full table of con- I Spinning machinery traverse bar actuating- e manufacture an style Horns. Carryinlil Cases, Cabinets 
tents of each of the above books. mechanism . J. H. RawHns . . . . . . . . . . . . . . . . . . . . . . . 614.571) 

I 
Records. Agents and des!,ers wanted. iT SelJd JOT Oatawoues. 

Sprayer, F'. W. Nettleton . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  614.744 If you own a Talking Machine, send for free 
M U N N & CO. , PUBLISHERS ,  �f!�
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i
�.� .. .  �: .�: .F���.��: : : :  ��UM booklet. " How to Make Recorda," 

Office of the SCIENTIFIC AMERICAN. 
[
Stand. S�e Display stand. " H AWTHO R N E  Ie. S H E B LE ,  

361 BROADWAv . N EW YORK. 
Steam boIler. J

(·��:�
·
�

·
�

·
i67i 

. . . .  · . . · . .  614 . , Of  602, 604, 606 Chestnut Street, 
• PHILADELPHIA, PA.. • U. 8. A. 

Price 
.1 .. 

© 1898 SCIENTIFIC AMERICAN, INC.




