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IIEASURING AND TESTING INSTRUM:ENTS USED 
IN THE M:ANUFACTURE OF NAVAL ORDNANCE. 

BY £. J. PRINDLE. 

When one considers that, to be of any practical value, 
a n aval gun must direct its shot in the comparatiyely 
short distance of, at most, 30 feet so exactly that, after 
traveling 2 miles, it will strike within a circle 20 feet in  
d iameter, some idea may be had of  the great accuracy 
with wh ich such guns must be constructed . This high 
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degree of precision is obtained by the use, in con nection 
with the finest of m ac h i n e  tools, of methods wh ich 
represent the highest development of mach ine shop 
practice, a most delicate sense of- touch, and measuring 
and testing instru
ments of the great
est obtainable ac· 
curacy. 

In the cODstruc-

r$3.00 A YEAR. 
,. WEEKLY. 

tion of its measuri ng and testing appliances the Naval 
Gun Factory, at Wash ington, D. C., has shown much 
originality. The work done in these shops is BUm· 

(Contin ued on page 117.) 

l'he Adjustable Bead of the Meuuring Machine. 

The Meuurlng Machine for Testing Length of the .. Points." Snap Gage and Point. 

Inatrument for Testing the StraightD.II of Bore. 

IIEASURING AND TESTING I1I8TRUIIENT8 USED IN THB IIAlOJPACTURE OF NAVAL ORDNANCE. 

© 1899 SCIENTIFIC AMERICAN, INC.



114 

ESTABLISHED 1845. 
MUNN & CO., EDITORS AND PROPRIETORS. 

No. 361 
PUBLISHED WEEKLY AT 

BROADW A Y. NEW YORK. 

TER�[S TO SUBSCRIBERS. 
One copy, one year. for the United States. Canada. or Mexico ....... .. $.'tOO 
One copy t one year, to any fOreIgn country. postage prepaid. £0 168. 00. 4.00 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 
Scientific American (EstabHfl.hed IS4-;')). . . . .. . . . . . _ . . . . . . . . . . . .. . . . $.�.OO a year. 
SClentitlc American SUlJplement (Established 1876) . . . . . . . . . . . • .  ;).00 .. 
Scientific American Building Edition (Establislled 1886) . . . . . • • •  2.50 .. 

ScientUic American Export Edition (}4;�tablished IH7d) . .. . . . .... 3.00 
'l'he combined subscription rates and rates to foreign countries will 

be furnished upon applicatioll. 
Remit by postal or express money order. or by bank draft or cbeck. 

llUNX & CO.,301 Broadway. corner Franklin Street, New York. 

NEW YORK, SA'l'URDAY, FEBRUARY 25, 1899. 

CONGRESS AND THE TECHNICAL BUREAUS. 
'l'he fact that i n  this ad vanced age of warship con

struction we should be cOIIlmitted to the building of 
rom' vessels of the ancient. IIlon i tor type simply proves 
that there al·e some subjects with reg-ard to which the 
two Ho uses of Con gress ought to rely entirely upon the 
j udgment of the techn ical bureaus. 
.. The question as to what types of ships are best 
suited to the needs of the navy is a purely technical 
and professional question which can only be decided 
by the lIlen who design the ships and the men who 
handle them. Naval architecture is, perhaps, the 
most complex and d ifficult of all the exact sciences. Its 
p)"Oblems are complicated by the fact that because of 
t ,he long periods of peace and the comparative absence 
of the practical test of war, much of the designing 
i s  done on t heoretical lines. Hen ce the experience of 
t lielate wal' was of i nestimable val ue. One of the 
e'arliest lessons we learned was that for most naval o'perations the mon i tor is worse than useless. The fact 
had long been suspected and Admiral Sam pson proved 
it.when he took.the monitors with h i m  on h i s  cruise to 
the eastward in search of Cervera. They kept down 
the speed of his fleet to fi ve knots an hour on the way 
to San Juan, and when he reached his  o bjective point 
and com menced to bom bard they made such poor gun
platforms that the gunners were u nable to h it any
thing. In his report of t hese operations Admiral Samp· 
son condemned the monitors, and in doi n g  so was in
dorsed by every officer of the new school who wit
nessed the misbehavior of these e mbryo craft during 
the war. 

When the time came for the Naval Board (which is 
an expert boal'dl to make recommendations for new 
vessels, it very naturally called for ships of a mOdtll"D 
type-battlesh ips. cl'uisers, and torpedo boats. The 
bill authorizing the construction of these ships passed 
the House; but when it reached the Senate, instead 
of confining itse lf to its proper function of authoriz
ing or refusing the expend iture necessary for the con
struction of the ships, it u ndertook to ignore the opin
ioa of its naval experts by inserting i n  the bill a pl'ovi
sion for constructi ng four of the very type of ship that 
the navy was practically u nanimous in condemning. 

N ow, we think that the Senate could not more effect
ually h ave stultified itself t h an by assuming to know 
more abollt a pUi'ely professional matter than profes
sional men themselves. It is certai n that such an as
sumption w i l l  al ways res ult,  as in the present case, in 
foolish expenditure of the public mon eys. The truth 
of the matter is that these gentlemen, i n  their adm ira
tion of the monitor, are guilty of a kind of fetish wor
ship, for they will not bri ng themselves to believe that 
a craft which did such sensational work in the sheltered 
bays and rivers of the South cannot contend success
fully with modern battleships in the vastly altered con
d itions of modern warfare. 

The tendency of Congress to go beyond its proper 
sphere by setti ng up its own judgment against that of 
the techniclll bureaus or boards by which it is advised 
is  greatly to be regretted. Any attempt to do more or 
less than control the expenditure of the sums neces
sary fOl' construction will almost inevitably, as in the 
case of the monitors, reflect unfavorably u pon the 
good sense of Congress and be prej udicial to the best 
interests of the cou ntry at large, 

• • •  • 

THE NAVAL BILL FOR 1899. 
It is sincerely to be hoped that in dealing with the 

new Naval Bill, Congress will not make the mistake of 
in terfering with the technical features of the bill. If 
i r .  cousiders that the appropriations are too great or 
too small, it  wi ll  be perfectly withi n  its province in 
I'educing or increasing the number of ships of the 
various types suggested by the Board; but it wi l l  
repeat the error o f  la8t year i f  i t  calls for changes i n  the 
character and make-up of the ships themseh'es, or de
li berately authorizes the construction of ships which 
are viewed with disfavor by n aval authorities. 

The hil l  calls for the construction of the following 
vessels: Th ree sea-going battleships, to carry the 
heaviest armor and most powerful ordnance for vessels 
of their class upon a trial displacement of 13,500 tOIl8. 

� titutifit jmttitJu. 
They are to be sheathed and coppered and have the 
highest practicable speed and great radIUS of action. 

Three armored cruisers of about 12,000 tons trial dis
placement, carrying the heM'iest armor and most pow
erful ordnance for vessels of their class, to be sheathed 
and coppered and have the highest speed and stearn· 
ing radius. 

Six protected cruisers of about 2,500 tons trial dis
placement, sheathed and coppered, t.o have the highest 
speed compatible with good cruising q llalities and 
great radius of actio n .  The arIllor for these vessels is  
to cost not more than $545 per t.on.  

The proYi!;ions of the bill ,  as far as the new s h i ps are 
concerned, show the effect of the new foreign policy 
upon w h ie.h we have entered. We can no longer be 
conten t  to design vessels of a purely coast defense 
type. The acquisi tion of the far distant Phi lippi nes 
has necessitated the construction of vessels that are 
capable of steaming for long distances and arriving 
at our new possessions in a serviceable condition, 
with clean bottoms, an a mple supply of stores and 
alIlmunition on board , and enough coal to enable 
thein, if need be, to go into immediate action. Hence 
it is that all the new vessels are to be sheathed and 
coppered, and are to carry specially large supplies of 
coal , and conseq uently there is an increase in displace
ment. 'fhe battleships are to be 1,000 tons larger than 
the new" Maine," and over 3,200 tons larger than the 
" Oregon." Their speed wi l l  probably be 187i! knots 
and their coal supply from 2,000 to 2,500 tons with 
close stowage. It is not lil,ely that the armament wil l 
be increased over that of the new "Maine," w hich is 
al ready equal to, if not slightly superior to, that of 
any shi p  now built or building. 

The armored cruisers will be magn ificent vessels of 
12,000 tons and 21� to 22 knots speed. We are in a 
position to state that in the disposition of their armor 
they will probably be enlarged vessels of the "Chris
tobal Colon" type, which we consider to be to-day the 
be:st type of vessel for her size in the world. They 
will have a complete water·l ine belt, above which will 
be a central citadel extending from the belt to the 
main deck with complete athwart-s hip bulkheads, in 
which will be carried a powerful battery of the new 
I)·i nch smokeless powder rapid-firers. The b ulkheads 
w i l l  inclose the turl'ets f9r the main battery of armor
pierci ng rifles. which will probably be of an improved 
rapid-firi ng 8-mch type of great power. 

The protected cruisers will  be en larged "Cincin
natis," with a larger coal supply and carrying the new 
!smokeless powder rapid-firers. The greater power of 
the new weapons will render these six cruisers far 
more formidable than the "Cincinnati " or her sister 
the" Raleigh." 

The total amount carried by the bill is $44,158,605, a 
large sum on the face of it; but not so large if we hear 
in mind that it represents the insurance u pon our new 
possessions and the Illerchant fleets which we expect 
to place upon the seas in the coming years. 

THE MINERAL 
• • •• •  

RESOURCES OF 
ISLANDS. 

THE PHILIPPINE 

At a time when information regarding our new pos
sessions is so m uch in demand, the memorandullJ by 
George F. Becker, of the United States Geological 
Survey, on the mineral resources of the Philippine 
Islands, will prove of great i nterest and value. The 
pamphlet, which will  be given at full  ll'n gth in the 
next issue of the SCIENTIFIC AMERICAN SUPPLEMENT, 
covers all lthe Imain discoveries in the geology of the 
Philippines which are of economic i nterest. T he data 
was obtained from variolls sources, including u np u b
lished records in the Spanish Mining Bureau, mine re
ports by the late Wil liam Ashburner, verbal informa
tion obtained in Manila, and from various technical 
pu blications, 

The val uable minerals, as far as present knowledge 
goes, are confined to about a score of the islands. Lu· 
zon heads the list with deposits of coal, gold, copper, 
lead, iron, slllphur, marble, and kaolin,  while coal and 
goid are the two minerals most com monly found in the 
other islands, The Philippine Islands coal is a highly 
carbonized lignite, analogous to the Japanese coal and 
that of the State of Washington, but not to the Welsh 
or Pennsyl vania coals. It is thought that the native 
coal might be made to supplant the English or Allstra
lian coal for most purposes, Petroleum is fo und i n  
Cebu, where a concession ha s  been granted, and there 
are evidences of natural gas, while oil and gas are re
ported on Panay. 

Gold is found in a vast number of localities in the 
archipelago. It is general ly detrital and found in 
watf'rcourses 01" stream deposits now deserted by the 
currents. There are placer aeposits, some of which are 
worked in a crude way by the natives, and some of the 
gravels are adapted to hydraulic mining. In one of 
the islands a gold quartz vein has been worked which 
is six feet in thickness and has yielded from $6 to $7 to 
the ton. 

Copper ores are reported from a great number of 
localities. northern Luzon containing a copper reo 
gion of unqne!>tionable va lue. where the ore has 
been smelted by the na.tives frow tiwe iwmeworiaJ. 
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Other of the deposits are described as veins of rich ore 
23 feet in thickness. 

A lead mine has been partially developed near the 
to wn of Ceb!! on the island of that name, whi le  at 
'l'orrijos, on Marnidugue, a metric ton of argentiferous 
galena is said to contain 96 grammes of silver, 6 

grammes of gold, and 565·5 k ilogrammes of lead. 
Iron ore exists in abundance in Luzon, Caraballo, 

Cebd, Panay and probably in other islands. The finest 
deposits i n  Luzon are near Camachin, wh ere w rou�h t 
iron is produced and manufactu red into plowshal·es. 
C harcoal pig might be prod uced to some ad,'antage i n  
t h i s  region,  b u t  t h e  lignites o f  the arch ipel ago al·e 
probably unsuitable for i ron bla"t furnaces. 

Of non-metall ic SU bstances, sulph ur deposits aboun d  
i n  Luzon and other islands, while marble o f  fi n e  q uality 
occu rs in the island ofRom blon and in the provinces of 
Mani la an d Marong. There are concessions for min
i n g  kaolin i n  I,aguna province, and the pearl fisheries 
in the Suld arch ipelago are said to form an important 
source of wealth. 

Taken al together, the above statement, cOlllir g from 
an official source, establishes the fact that the Philip
pine Islands have a so:id m i neral as well as agricultural 
value. When the pacification of the islands is effect
ed , a promisin g  field will be open in the exploitation of 
the actual extent and val ue of these reso llrces. 

••• J • 
TRANSPORTATION IN �HE RECENT SNOWSTORM. 

When we consider what a splendid series of weather 
prognostications is sent out to the railroad companies 
by the United States Weather Bureau, we think that 
the immediate blockade which follows a snowstorm of 
more t han usual severity is, in many eases, qu ite inex· 
cusable. The receipt of the warning of a snowstorm 
should be follo wed by the placing of .. snow·fight
ing" trains, with plows and propedy trained and 
equipped crews, at· stated intervals along the main 
l ines, whose duty it should be to pass to and fro over 
their own sections of the l ine. Had this been done on 
the great tru n k  lines which enter New York city, they 
wou ld have been able to keep at least the subllrban 
tracks clear and pl·event the drifts from accumUlating. 
Instead of this the storm was in man y cases allowed to 
run its course before the plows were sen t  out. To 
any railroad man who is acquainted with the elabor
ate snow-fighting preparations of some of our Western 
roads, it  was evident that the New York, New Haven 
and Hartford Rai lroad, for instance, could have rea.d
i ly kept open its suburban l ines, had t h e  com pan}" 
sandwiched in an occasional snowplow between it.s 
regu lar and frequent passenger trains. Instead of this 
the company appeared to be content to let its subur
ban service· come grad ually and inevitably to a stand
still. 

In the city the most significant fact was the contrast 
presented between the t wo systems of traction in use 
on the lines of the Metropolitan Street Rai lway Com
pany. The cable cars, t hanks to their posi tive conneft
tions by cable to the ful l  available horse power at the 
power !ltations, were able to grin d their way steadily 
through the heavy snowdrifts without a single block
ade; bnt the undel·ground trol ley, after a desperate 
struggle wit h its old enemy, had to give up the uneq ual 
contest. It is only fair  to state that the breakdown 
was not due to failure of the electrical features of the 
system so much as to the fact that the adhesion of the 
driving wheels was destroyed b y  the accumulation of 
snow on the mjls. Generally speaking, th ere was ample 
power at t h e  motors, at least i n  the earlier stages of the 
storm, and it was not until most of the snow had fallen 
that the old trouble of short·circuiting and clogging of 
the conductors was experienced. 

While the underground trolley is inferior to the cable 
i n  a snowstorm, it surpasses it u nder every oth er con
d ition of service, and the delays in winter storms do not 
equal the ever-recurring breakdowns to which the 
cable is liable at any time of the year. 

Every snowstorm of any severity that strikes New 
York city suggests the immense advan tages that would 
be afforded by an und erground syste m of rapid transit, 
which would vf course be entirely unaffected. A sug
gestion of this is afforded by the fact that it was the 
underground mail tubes that saved the local postal ser· 
vice from a blockade. According to the Assistant Post· 
master, the tu bes made possi ble the delivery of large 
quantities of mail w hich under the old mail wagoll 
service would have been delayed in t h e  main office. 
An underground rai lway running the length of Man
hattan Island would have been an inestimable boon 
during the llJany storms of this winter-it would prove 
an inestimable boon indeed at any time 0' the year, 

... ... 
THE SINKING OF THE WHITE STAR STEAMER 

, GERMANIC." 
Everyone who takes any i nterest in Atlantic navi

gation will feel a pang of regret that such a splend id 
veteran of the· transatlantic service 8S the "Ger
manic," after sllccessfull:y buffeti ng the storms of 
twenty-fi ve winters, shou ld be condemned to si n k  in
gloriously while at her moorings i n  the port of New 
York. The accident is attribu table indirectly to the 
bit.ter cold aDd the storws of the last few da.ys. When 
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the ship made fast at her pier, her deck, sides, masts, 
and rigging were coated with many tons of ice, the 
weight of which, being placed so high above.the water
line, materially affected though not endangering the 
stability of the sh ip, especially as the unloading pro
gressed. On Monday. while she was coaling from 
barges alongside, she had a heavy list to starboard, 
wh ich increased ultimately to 8 degrees, when coaling 
was discontin ued on the starboard side and carried on 
t hrough the port side, the starboard ports being left 
open. At 9:30 P. M. a heavy gust of wind careened the 
ship to port, and assisted by the weigh t of the ice aloft, 
heeled the vessel sufficiently to let the water in by the 
coal ports. After an unsuccessful effort had been made 
to close the ports the ship righted herself and took 
water in by the starboard ports also. Before anything 
could be done to save her, the vessel was down on the 
mud. 

Cofferdams are being built around ports .and hatch
ways, and an effort will be made to pu m p  the ship dry. 
'I' he wrecking company are fully confident of t.heir 
abi l ity to float her within in a few days. 

The" Germanic" was the pioneer vessel of the �odern 
tYPIl. and since her maiden trip i n  1875 she h as crossed 
the Atlantic 600 times, covering a total distance of 
about 1,800,000 mi les, or sufficient to carry her around 
the world on a great circle 75 ti mes. She h as carried 
some 60,000 saloon and 200,000 steerage passengers, and 
to the credit of her bui lders and officers it  can be 
said that she has never, in all the twenty-five years 
of h er service, met with a serious mishap. In 1894 she 
was re-engined and refitted at a cost of $250,000, and 
to-day she is faster by a knot per hour than she was a 
q uarter of a ('entury ago. 

••• •• 

THE HEAVENS IN MARCH. 
BY GARRETT P. SERVISS. 

The first month of spring witnesses the retreat of the 
constel lations which formed the glory of the mid winter 
nights. The early evenings of March are not entirely 
deprived of the presence of Sirius, Orioll, and their 
splendid attendants, but these stars are on their down
ward way, and, as they approach their setting place, 
they do not sparkle with the dazzling beauty that 
characterizes them when they are mounting from the 
east or crossing from the meri dian in the crisp air of 
January or December. At 9 o'clock P. M. , in the m id
dle of March,  they are all in the western half of the 
sky, while far less brilliant star groups occupy the 
zenith and the east. Leo is near the meridian, with 
Hydra stret.ched across the south, and the quadri
lateral of Corvus rising well above the eastern hi lls. 
Behind Corvus come the leading stars of Virgo, while 
AI'cturus glows redly in the northeast, and the Great 
Dipper is conspicuous between Arcturus and the pole. 

THE PLANETS. 

Mercury is an evening star, reaching its greatest elon
gation east of the sun on the 24th, when it  will  set 
nearly two hours after sundown. It should be easi ly 
"een in  the western twilight for several days before and 
after that date. It may interest those who wish to test 
their powers of vision by trying to see the markings on 
Mercury to learn that at the Flagstaff Observatory the 
magnifying power usually employed in studying that 
p l anet and Venus is only 150 diameters on a 24-inch 
telescope. But diaphragms are employed to cut down 
the aperture to three or fou r  i nches, w ith great gain to 
clearness of seeing when such bright objects are to be 
viewed. 

Veuus is a morning star, and still bril l iant, although 
gradually losing magnit ude as she retreats from the 
ea.rth. She rises between 4 and 5 o'clock in the morn
in g, and moves in  the course of the month from Sagit
tarius into Aquarius. 

Mal'S, wh ich distinctly outshone its neighbors Castor 
and Pollux, in  Gemini, during the winter, is yet con
spicuous and well worth stUdying with a telescope, 
al though not much detail can now be seen on its disk. 
I t  will  be interesting during the month to watch the 
motion of the planet with reference to the two stars. 
Mars rises about noon and sets in the small hours of 
the morning, so that it  can be seen all night long. It 
is on the meridian, at the opening of the month, about 
a quarter before 9 o'clock. 

Jupiter, the king of the planets, now in the western 
edge of the constellation Libra, rises at the beginning 
of February about 11 o'clock P. M., and, at the end of 
the month, about 9 o'clock. It is accordingly coming 
into fairly good positioh for observation. Prof. Hough 
has recently point.ed out that there is a prevailing mis
conception as to the rotation of Jupiter. He himself 
thought in 1882 that the rapidity of rotation varied with 
the latitude, as on the sun. Now he concludes (and he 
has studied the planet assiduously for twenty years) 
that the different rates of rotation observed on Jupiter 
depend rather on the level of the markings than on their 
latitude. There are two principal rotation periods-
1) hours 50 to 51 min utes and 9 hours 55 to 56 minutes
and spots are occasionally seen moving at th ese two 
different rates in nearly the saTlle latitude. Usually, 
however, the shortest period is found only within a 
distance of a.bout 9° north or south of the equator, 

J citutifi, �lUtri,al. 
although it is not confined to t.hat region. The swifter 
moving spots, Prof. Hough thinks, are the more ele
vated. Fortunately for those who desire to satisfy 
t.heir curiosity about this grand and puzzling planet, 
many of the markings on Jupiter can easily be seen 
with good three and four inch telescopes, and with a 
five or six inch glass observations of decided sftientific 
value may be made. 

Saturn is in the lower part of Ophiuchus, between 
Scorpio and Sagittarius. It is a morning star, rising, 
in  the middle of the month, about 2 A. M. 

Uran us in Ophiuchus, about 5° north of the red star 
Antares, rises one hour before Saturn. 

Neptune in Taurus is too faint for recognition by 
t.he naked eye. 

It is i u teresting to note that the new asteroid dis
covered by Dr. Witt last year, which at times ap
proaches the earth many mill ion m iles nearer than 
Venus is at inferior conjunction, has at last recehoed a 
name from its discoverer. He has chosen to call it 
EI·os.. Eros, though a very small planet, is li kely to 
playa very important part in the future history of 
astronomy. 

THE MOON. 

Mal'ch opens with the moon approaching last quar
ter. New moon occurs on the 11th; first quarter on 
the 18th; and full moon on the 27th. 

THE SUN. 

The sun enters Aries, and the astronomical spring 
begins, on the afternoon of March 20. We appear to 
be, at present, close to the minimulll sunspot period, 
and those who accept the view that at such times ex
treme contrasts in weather conditions are likely to 
prevail wi;: . be encouraged by a review of the meteor
ological records of the past winter, especially when 
taken in con nection with those of the summer of 1898. 

• •••• 

WORK OF THE WEATHER BUREAU. 

Each year a concise report of the Chief of the 
Weather Bureau gives an idea of the splend id work 
which this bureau is doing. During the latter Ipart 
of the fiscal year wh ich ended June 30, 1898, it became 
apparent that the methods of gatheri ng information of 
the approach of the West Indian h urricanes, which 
serve so admirably as warnings for the Gulf and Atlan
tic coasts, were wholly inadequate for a service which 
should cover the waters of the 'Vest Indies i n  which up
ward of two hundred naval and transport vessels of the 
Un ited States were operated. The presence of this 
large fleet i n  the h urricane region made it im perative 
that precautionary measures should be taken. Accord
ingly a bill was submitted to Congress on January 16, 

1898, authori zing the bureau to establish and operate 
observation stations throughout the West Indies and 
along the shores of the Caribbean Sea, and this bill 
became a law, and arrangements were made for mak
ing meteorological observations and displaying hurri
cane signals at Kingston, Santiago de Cuba, Santo 
Domingo, Barbados, Port of Spain, St. Thomas, 
CuraQoa, and Barranquilla. At the above named 
places observations will be made twice daily and cabled 
to Kingston and the central office in Washington. 
Even during hostilities Prof. Carbonell forwarded daily 
reports from Havana, which were especial ly gratifyi ng 
to officials of the bureau as well  as to scientists all 
over the world. A lthough the protection of our naval 
forces was a primary object in the extension of the 
storm warning system to the West Indies, other con
siderations scarcely less important made the step a 
w ise and beneficent one. N ow that the exigencies of 
war permit the removal-of a greater part of the fleet 
from West Indian waters, the meteorological service 
will  still serve a useful purpose in the protection 
it will afford to the commerce of that very extensive 
region. 

Steps have been taken to equip about thirty stations 
in the Mexican republic by that government with the 
most modern type of meteorological instruments and 
to establish a service similar to our own. Additional 
obser�ation stations have been established in arid and 
�ubarid regions of the West. It is believed that the 
additional stations will  not only assist in the develop· 
ment of agricultural and industrial interests In the re
spective States in which they are located, but will also 
be of material benefit in improving warnings and fore
casts, specially for the regions west of' the Rocky 
Mountains. 

The work of producing a thoroughly satisfactory 
kite was begun i n  the l atter part of 1895. Various 
forms of kites were devised and thoroughly tested and 
many valuable laws relating to the strength and 
efficiency of the kites were developed. The kite fin
ally adopted for practical work was an improved form 
of the Hargrave cellular type. A popular idea prevails 
that any one possessed of a few materials and a l ittle 
ingenuity can construct a thorough-going kite. This 
is not true as regards the present Weather Bureau 
kite. The size and construction of every detail have 
to be worked out with reference to the several strains 
at the different points, securing thereby the maximum 
strength with the minimum weight. Suitable forms 
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of automatic registration apparatus have also been de
vised. Sixteen stations have been equipped with kites 
and other necessary instruments, and the observers 
choslln for the work were, with three exceptions, 
drawn from the list of eligibles from the Civil S':lrvice 
Commission. These men were called to Washington 
and given a practical course of instruction in the art 
of flying and managing kites. The period of construc
tion extended from the 17th of March to the 18th of 
April. If each station had made an ascension daily 
during June, five hundred and ten ascensions coul!\ 
h ave been made, whereas two hundred and seventy
eight actual ascensions were m ade, in each of wh ich 
the elevation attained exceeded 1 , 000 f<,et. The 
Weather Bureau kite stations are now in a position, as 
far as means and appliances are concerned, to obtain 
a complete series of observations. It is expected that 
the kite observations will add largely to our know
ledge of temperature of the gradients aloft, and thus 
contri bnte to the solution of the problem of reducing 
barometer readings on the plateau to sea level . 

As is usual, all forecasts and warn ings issued by the 
department are of the greatest possi ble value to the 
community at large. The true measure of efficiency of 
the Weather Bureau is found in the promptness and 
accuracy with which notice of the approach and force 
of severe atmospheric disturbances Is gi ven. The effi
ciency of the bureau during the year 1897-98 was ful ly 
up to the high standard of the previous year. Hurl'i· 
canes, wind and snow storms, freezing weather, and 
floods were heralded by timely and accurate warnings, 
and undoubtedly saved many lives and a vast amount of 
property. The distri bution of the forecasts was in aCt 
cordance with methods tried and proved by the experi
ence of previous years. The daily press, the mail, tele
graph, telephone, railroad bulletins, etc. , were utilized 
to the greatest possible extent; and forecasts, warnings, 
maps, and bulletins were issued and distributed to the 
extent of 23.531,500, which is a most remarkable show
ing; 5.239,800 weather maps of all classes were issued, 
and 108,600 bulletins were distributed during the year. 
Each map or bulletin contains daily forecasts and sta
tistics showing the weather conditions over some part 
of the United States. In the large cities the map con
tains a large number of reports. These are exposed on 
bulletin boards, etc. , by boards of trade, business 
houses, and pub lie offices. There is also a very con
siderable number issued to the schools and colleges for 
purely educational work. Cli matic work 'Va!' carried 
on in the cotton, corn, and wheat re�ions, eonsisting in 
reporting the daily temperature and rainfall at 129 sta
tions in the cotton region and 131 in the corn and wheat 
region. The establishment of an agricultural experi
ment station in Alaska in April, 1898, led to the detail 
of an official of the Weather Bureau for duty in organ
izing a climate and crop service in that territory. The 
central station of the new service is sit.uated at Sitka, 
at which point continuous observations are registered. 
Various pUblications and The Monthl y  Weather Re
view wel'e continued. 

Among the interesting features of the scientific work 
carried out by the bureau were observations on the 
rainfall and outflow of the great lakes, minute oscilla
tions by the great lakes, and meteorological chart of 
the great lakes. In 1891, 633 miles of telegraph lines on 
the sea coast and frontier were turned over to the 
Weather Bureau as appropriate to a purely meteoro· 
logical service. These lines traverse t hinly settled re
gions or connect islands with the mainland by sub
marine cable at points where there is not enou�h 
commercial business to warrant the construction of a 
private line. These lines serve a double purpose. 
First they enable the bureau to receive earJy informa
tion of changes in the weather of exposed points on 
our coast, and they permit of display of storm warn
ings near several of the great highways of vesseis leav
ing 01' entering our ports. 

Instruction given in meteorology in the United States 
varies in its character as the subject is considered Il.S a 
part of a course in climatology and geology, or a course 
in mathematics and physics. The former method of 
treatment is appropriate to high schools and to those 
who contemplate becoming observers in the Weather 
Bureau. The latter met.hod of treatment is appropri
ate to those in universities, and should fit one for the 
prosecution of i m portant work in dynamic meteorol
ogy. The importance of the subject has been kept in 
mind specially in the assignment of observers to duty 
at points where there are colleges and universities not 
already provided with instructors i n  meteorology. 
Prof. Cleveland Abbe, editor of The Monthly Weather 
Review, has been requested to prepare a report of the 

general conditions of the subject in the United States. 
A meteorological observatory has been erected at 
Columbia University, and a complete course of in
struction in this subject will undoubtedly follow. Im
portant improvements i n  experimental equipment 
were also i ntroduced during the year, and classes of 
students visit Weather Bureau stations regularly, and 
I\dvantage is taken of this opportunity to instruct 
large numbers of pupils in the use of metf'orological 
instruments, as well as the methods of observations and 
general work of the bureau. 
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AN AUTOMATIC MECHANISM FOR OPERATING 

MINE-DOORS. 
An in�enious mechanislD has recently been patented 

by Alfred N. Humphreys and Edward McGrew, of 
Irwin, Penn. ,  which is designed to operate the doors of 
a mine by means of devices which are laid along the 
track leading i nto the mine, and which are operated 
by the wheels of a train. 

The mine-doors in the present invention are hinged 
to stanchions and close at an angle to each other. A 
construction consisting of an arm rigidly secured to 
one of the doors, and pivoted to a link connected with 
the other door, insures the simultaneous opening of 
the two doors_ 

The door-opening mechanism comprises et'sentially 
two termi nal wheel-bars mounted adjacent to one of 
the rai ls, and an i n termediate wheel-bar con necting 
the other two. 

The t.wo terminal wheel-bars are supported at their 
outer ends on l inks pi voted in housings_ The one 
terminal wheel-bar has a connection with the inter
mediate bar; the ot.her terminal bar is joined to the 
intermediate wheel-bar by means of a bell-crank lever, 
as shown in the s lllall side elevator. Shafts connected 
with the inner ends of the terminal bars extend across 
the railway and, at the side opposite the bars, carry 
arms provided WIth weights serving to return the parts 
to their normal positions after having been acted upon 
by the wheels of a car. 

The intermediate bar is designed to operate the 
mine-doors through t.he medium of a rock-shaft, a 
crank-arm, and a link con nected w ith one of the doors_ 
The rock· shaft extends across the track and carries a 
weighted arm which is designed to return the jnterme-

AN AUTOMATIC MECHANISM FOR OPERATING 
MINE-DOORS. 

diate bar to its initial position and to close the doors 
after a car has passed. 

As a trai n approaches the station from either side, 
the wheels wi l l  depress one of the terminal bars. This 
depression will cause the links and other connecting 
mechanislll to depress the intermediate wheel-bar. As 
the intermediate bar is depressed, the rock-shaft will 
pu l l  upon the link connected with the main door and 
thus open tne doors. After the train has passed be
tween the open doors and over the last wheel-bar, the 
weights carried by the arms on the several shafts wi l l  
retJll'O the parts to their normal position and close the 
doors. 

In ol'del' that the doors may be air-tight when closed 
the various wheel-bars and parts have been placed in 
Buch positions that they shall meet this requirement. 

. .,. 
A FRENCH ELECTRIC LOCOMOTIVE. 

The question of the electr.ic traction of trains is a 
subject of ever increasing interest. Of the interest
ing experiments made by the Company of the West 
upon the Mantes l ine w it.h the H eilmann locomotive, we 
have already given an account. Aside from these ex
periments, which are 8till proceeding methodically 
upon the section between Mantes and Rouen, the en
gineers of this company have just decided upon the 
electric exploitation of the new line constructed be
tween the Champ de Mars and Versailles in view of 
the approaching exposition. 

On another hand. the Company of Orleans has un
der consideration the project of having its trains 
hauled electrically  in Paris as far as to the terminal 
station of Quai d'Orsay. 

The Companies of the !ifOl·th and East are, likewise, 
making studies of electric traction, but the results of 
these are not yet kuown. 

Finally, the Paris-Lyons-Mediterranean Company, 
w hich already has had occasion to apply electricity to 
the exploitation of the Berand iere branch in the vicin
ity of Saint Etienne, and upon t he Fayet line on the 
Swiss frontier, has, for a short t ime past, been carry
ing on some experiments between Paris and Melun 
with a h igh speed electric locomotive of which the 
nitial perforlllances have proved very satisfactory. 

Constructed after the plans of M. Auvert, engineer 
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of the central rolling stock service, and under the direc
tion of M. Baudry, engineer-in-chief of traction, the 
new electric motor did not at first reach the degree of 
perfection that it now appears to have attained. It 
was only after long tentatives and num erous experi
ments that it was possible to focus, so to speak, each 
of its parts. and to make of it that harmonious whole 
and marvel of power and precision that we at present 
admire. 

The locomotive El, begun toward the end of 1896, 
was not really finished until a iew weeks ago, and it 
was only last month that, in the presence of a privileged 
few, it was submitted to its high speed experiments be
tween Paris and Melun and return. 

We have the good fortune to be able to offer our 
readers a reproduction of a photograph of the first 
electric train that ran over the prillcipal lines of the 
Lyons system, hauled by the new locomotive. To the 
rear of the en�ine, of which one will remark the very 
peculiar form, is coupled a special car containing the 
accumulators, and a first· class coach in which, in the 
trial trip, were seated fifteen invited �uests. 

The locomotive is mounted upon three pairs of 
wheels of 3'6 feet diameter. The front axle alone is a 
carrier, the two others being motors. 

Upon each of these latter are directly keyed the 
continuous current electl'Omotors, which give them a 
rotary mot.ion, and of which it is well to give a brief 
description, sin�e these are the principal parts. 

Their i llductive system consists of two large horse
shoe electromagnets placed one in front of the other 
behind the axle. The armature is of t.he Brown type, 
with conductors inclosed in iron. These latter, 150 in 
number, consist of copper bars of elliptic section. On 
each side of the armature there is arranged a collector, 
and four carbon rubbers serve to transmit the cur
rent. 

The frame of the locomotive carries a box divided 
into five compartments, In the one in the front, the 
highest part of which does not exceed 4'25 feet above 
the axles, there is an air compressor actuated by a 
small electro motor of 5 horse power, and necessary for 
the operation of the brake, the whistle, and the start
ing mechanism. In the rear compartment, in which 
stands the engineman, are instal led the levers and the 
Illaneuvering commutators. The three other com part
lDen ts contain a rheostat for establishin� or interrupt
ing the current and 18 accumulator elements. These 
accumuIe.tors, which are of celluloid and of a special 
type, suffice to make the locomotive run with a re
duced speed. In order to obtain higher speeds it is 
necessary to use the supplementary electric energy of 
192 element!! contained in the first car or tender, and 
the utilizable capacity of which is 1,000 amperes
hour. The weight of the engine and its tender in ser
vice is 198,660 pounds. The results, which, as we have 
said, were very satisfactory, were the following, in the 
course of the most recent experiments : The maximum 
load hauled between Paris and Melun, going and 
coming, was 147 tons at a mean speed of 27 miles an 
hour. In running, with the electromotors coupled 
parallel with each other, M. Auvert easily obtained a 
!'peed of 60 miles with a l00-ton train, and estimates 
that it wil l  be possible greatly to exceed this without 
any inconvenience. 

For the above particulars we are indebted to La 
Genie Civil. .... , .. 

ErratulD. 

In our issue of January 28, 1899, we described and 
illustrated a stamp-mill referred to as .. Parker's Rotary 
Ore-Stamping Mill," the invention of which was cred
ited to A. A. Parker. The mill in question was in-

vented by E. F. Parker. of Denver, Colo. , and W. D. 
McDougall, Y. M. C. A. Building, San Franciseo, CaL, 
and is known as the " McDougall-Parker Rotary Rapid· 
drop Stamp Mill. " 

----------__ .�I .. �'�.------------
A SIMPLE SCAFFOLD-BRACKET .  

In the accompanying illustrat ion we present a 
bracket for builders' scaffolds which has been pat· 
ented by Louis S. Miller, 72 First Place, Brooklyn, 
New York city, and which is so constructed that it 
may be readily packed within a small space when not 
in use. 

Of the accompanyillg i l lustrations, Fig. 1 is a per-

MILLER'S SCAFFOLD BRACKET. 

spective view of two brackets in position, and Fig. 2 is 
a top plan view of a bracket. 

The bracket has an arm with a hooked inner end 
engaging the studding, as shown in Fig. 2. The arm 
is supported at its outer end by a brace of angle iron 
formed with a tooth in its lower end adapted to be em
bedded in the sheathing-board to hold the bracket 
from lateral movement. The upper portion of the 
brace is turned outwardly at an acute angle to its 
body, and is provided with two cheek-plates which 
receive the arm between them. Between the cheek
plates a tooth is located which engages one of two 
notches in the arm. On the bracket a loop is secured 
through which the arm freely passes. 

It should be observed that the arm is provided with 
more than one notch in order to adjust the bracket to 
various widths of studding. 

..... ." 
The First Horseless Carriage. 

VaucaD.80n invented a horseless carriage some one 
hundred and fifty years ago. In a document which 
has recently been discovered it is recorded that the 
mechanician was honored, in 1740, by a visit from 
Louis XV. for the purpose of inspecting the carriage 
which ran without the aid of a horse or other visible 
means of propulsion. Two persons in the vehicle 
made the round of the courtyard to the satisfaction of 
his majesty and suit. but, though a promise was 
secured of royal patronage, the Academy of Sciences 
declared that such a conveyance could not be toler
ated in the streets, so the scheme had to be abandoned. 
The motor power was supplied by a huge clockspring', 
so that only a short journey was possible, but the 
gear seems to close ly resemble that of the horseless 
carriages of to-day. 

THE NEW ELECTRIC LOCOKOTIVE OF THE PARIS-LYONS-KEDITERRANEAN RAILWAY. 
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INTERESTING STATIC MOTORS. 

BY HOWARD B. DAlLEY . 

The amateur worker in static electricity who pos
sesses a good influence machine finds himsel f equipped 
with a source of much instructive entertainment for 
hi mself and scient ificall y  incl ined friends. To the 
ex peri menter any piece of accessory apparatus having 
nove lty of design is always a welcome acquisition. 
The experi ments possible with a six or eight plate 
Wimsh llrst machine, such as is  described and illus
trated in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
584. are of endless variety, and, when aided by suita
ble accessories and manipulative skil l ,  l uminous effects  
of great bri l liancy and exceeding beauty may be pro
duced. Such manifestations nat urally appeal chiefly 
to the eye, hut not less interesting to the student of 
ph ysics is that class of experiments dealing with the 
conversion of mechanical energy into electrical and 
back again into mechanical energy in a manner readily 
perceived by the eye at a glance. 

To demonstrate this principle, as well as to exhibit in 
a stri king way the operation of electrical attraction 
and repulsion, the writer has devised two forms of 
static electrical motors. Fig. 1 is a small horizontal 
engine. At the ends of a vulcanite lever or walking 
beam are two wooden balls covered with gold leaf to 
give them a conducting surface. These play up and 
down bet ween u pper and lower sets of stationary 
brass bal ls. 

'l'he t wo u pper balls, which are in metallic connec
tion with each other, are supported ahove 
the wal king beam upon fOIll' perpbndicular 
glass pillars and are connected with one of 
the conductors of a stat ic  machine. The 
lower . bal ls, which are not insulated, are 
given an earth connection th rough a bind
ing post in the ebon y bed frame of the 
engine. As th e upper bal ls becollle charged 
through the action of the machine, their 
attraction causes the nearest of the two 
movable halls to rise within stri k ing dis
tance, when it recei,-es a spark, thus be
com i ll g  itself electrified , and is i m med iately 
repel led downward to one of the eart.h·con
nected bal ls, to which it yields up its  charge. 
Bein g  now in a neutral con d ition, it is 
again attracted up ward. As the material 
separat.ing the moving balls  is  an inSUlator. 
the action of each is in dependent  of the 
other, one being repel led while the other 
is attracted. A r!'�i pJ'ocating motion is  thus 
gi ven to the level' w h ich is com m u n icated 
to the flywheel shaft; by Illeans of a connect
ing rod and crank d isk. 

S i nce the a t t ract i ve and repu lsive force of 
static electric ity is far from powerful,  it is essential that 
m achinery operated by it should be very light and freely 
running. To this  end the moving balls, which are 
about 1% inches in diameter, are made hollow and 
very th i n , being turned in halves and gl ued together. 
The flywheel, which is of gi lded wood, is very light and 
runs i n  pivoted bearings, as does the walking beam. 
This beautiful l i ttle machine, highly finished in all  
its parts, presents a very attl'active appearance and 
runs at a rapid rate of speed ; the click of the sparks 
as the swiftly fl y i n g  balls chal'ge and discharge them
selves being strongly suggestive of the puffs of a steam 
engine. 'Watch ing the instrument in operation, an ob
server, u naware of the lightness of the moving parts, is 
impressed with the idea of considerable power, but is 
somewhat 8urprised to find that a sheet of note paper 
stand i n g  upon edge and leaning at a slight angle 

-,.., -
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against the rim of the flywheel soon brings it to rest. 
Fig. 2 is a simple rotary motor. Into the hub of a 
horizontal spindle, whose indented ends receive pivot 
pointed screws passing through the tops of two up
J'ight brass standards, are inserted four slender vul
canite rods carrying at their outer ends gilded wooden 
balls. At the opposite sides of the instrument and very 
near to the revolving balls are placed t wo' larger balls 
of polished brass, supported upon glass rods and con
nected respectively with the opposite poles of a static 

Fig. 2.-ROTARY ELECTRIC MOTOR. 

Fig. I .-STATIC ELECTRICAL MOTOR-RECIPROCATING. 

MEASURING AND TESTING INSTRUMENTS USED 
IN THE MANUFACTURE OJ' NAVAL ORDNANCE. 

(Continued from fir�t page.) 
ciently different from that of other classes of machine 
shops to necessitate special appliances for performing 
and testing the various operations, and these appli
ances have been invented largely by the naval officers 
in charge of the work and have been constructed i n  
the gun factory. 

All measurelllents are given to the machinists in th e 
form of steel rods, called " point.s, " which are about 
% of an inch i n  diameter and of a length which cor
responds to the desired measurement. The rod is 
rounded on the ends and is ground off on an oil
stone to the exact length required, this length being 
determined in a measuring machine. The length of 
the rod is stamped on the rod in figures running to 
the third decimal place. 

The measUI'ing nlachine in which the length of the 
.. points " is tested was i nvented and built in the Naval 
Gun Factory, except for the graduation of its scales. 
This machine has a bed 7 feet long, which is supported 
on a heavy wooden stand.  The entire machine, includ
ing the bed, i� machined all over. Two V -shaped 
guides are formed on the upper face of the bed. A 
fixed head is secured at one end of the bed between 
the guides, and an adjustable head is mounted on the 
guides. Each head has a hardened plate secured i n  
the face which i s  opposite the other head, and i t  i s  be
tween these plates that the measuring is done, and 

against them that the ends of the " points " 
rest. A scale plate. which is 67% inches i n  
length,  and which was graduated by the 
Brown & Sharpe Company, is sunk in the 
beds between the two guides, and it is grad u
ated with the utmost precision in hundred t h s  
of a n  inch. 

The adj ustable head consists of a J·ectan·  
gu lar box which is open at the top and bot· 
tom. It is h eld firmly down on the guides 
by two straps which fit over the u pper 
edges of the sides of the head and which 
slide on guides formed on the sides of the 
bed. The under sides of these latter guides 
are at right angles to the side wall of the 
bed, w h i le their upper faces are inclined 
down ward towal'd the bed. Gibs carried by 
the straps, and held agai nst the under sides 
of the st.rap-guides by setscrews on the 
straps, serve to prevent wobbling of the 
straps on their guides. Notches are forllled 
in the strap·guides at i ntervals of half  an 
inch, and bolts which are guided in verti cal 
holes in th e straps engage these notches 
and lock the straps. The upper ends of 

machine. The current being turned on, attraction and ' the bolts are pi voted to spring· pressed th umb-l evers 
repulsion cause a rapid rotation of the spindle. which are fulcru llled on the straps and serve to operate 

This motor, from its cont.inuous rotary action, is the bolts. Hand screws are carried by the straps, and 
m uch the more powerful of the two, and has about it they may be screwed against the strap·guides as an 
a sensitiveness and life t.hat is wonderfully t.aking, additional lock i ng means for the former. 
while its appearance in the dark is highly interesting. Screw shafts are journaled on the adj ustable head, 
Both these i nstruments run very satisfactorily either one on each side, so that they can have no longi
from a small inH uence machine or an ordinary fric- tudinal movement relatively to the head ; and their 
tional machine, furnishing an excellent il lustration of threaded ends engage screw-boxes which are fastened 

the reappearance as mechanical energy of part of the to the straps. These boxes are split, and th e cut is 
power applied to the static generator after having been drawn together by a screw to compensate for weal'. 
transformed largely into electrical energy. . The threads on the screw shafts are very perfect. and 

• ' . '  • are cut forty threads to the inch. Each shaft, besides 
IT is said, according to press reports, that in Stuttgart, having a hand-wheel by which it may be turned, car

Germany, all horse trucks and wagons are to be ban- ries a bevel gear which meshes with a similar gear on 
ished from the streets after a certain period of time. a shaft that is journaled on the end of the adjusta
Stuttgart is the horne of Herr Daimler. ble head, so that the �crew shafts are gea,red together. 

Vernier Snap Gage, Templets and Crossed Points. 

Star Gage and Rind Gage. Handle of the Star Gage. 

MEASURING I�STRUMENTS USED IN THE MANUFACTURE OF NAVAL ORDNANCE. 
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This gearing, when the straps are locked to the bed 
by means of the bolts, engaging notches on the strap
guides and by the clamping of the hand screws, ena
bles the adj ustable head to be moved back and forth 
by tuming either of the screw shafts. Two wires are 
fastened in the front of the adjustable head, and, after 
passing over guide pul leys back of the fixed head, 
have a weight attached to their ends. This weight 
draws the locking bolts in the straps against the front 
walls of the notches in the strap-guides, and it  also 
forces the screw-shafts against the front surfaces of the 
threads in the screw- boxes, thus eliminating any error 
due to looseness or wear of these parts. Two vernier 
plates, one on each side. are secured to the inner sides 
of the adj ustable head in  an inclined position, so that 
their graduation l ines, coming down on a sharp edge, 
reach the surface of the scale plate in the bed for the 
purpose of accurate reading. A m agnifying glass is 
supported above the verniers by a !Slotted arm having 
a rack formed along the u')per edge of the slot. The 
rack is engaged by a spur·gear on a stud that is car
ried by a vertical post which may be turned on its 
axi!S or clamped in a vertical bearing on the adj ustable 
head. A hand-wheel attached to the spur-gear ena
bles the glass to be moved back and forth, and the post 
permits it  to be swung from side to side. By the use of 
the vernier plates, measurements may be read to the 
one-t housandth part of an inch . One of the screw 
shafts is provided with a vernier wheel, by means of 
which measurements may be read to the ten-thou
sandth part of an inch. A small magnifying glass for 
the vernier wheel is clamped to a vertical rod that is 
fixed on the a<lj ustable head. 

In measuring a " poin t " on this machine, the " point " 
is laid on two or more loose blocks which lie on the 
bed and support the • .  point " centrally oyer the long 
scale-plate. On e  end of the " point " is made to rest 
firmly against the fixed head, and the adj ustable head 
is moved by hand until the locki ng bolts of the straps 
can engage notches which place the head at the next 
half-inch mark beyond the end of the " point," and the 
hand-screws on the straps are set up. The screw
shafts are then turned to bring the adJ ustable head 
against the end ( , f  the " point." This end of the 
" point. "  is then repeatedly lifted off its support, while 
the adj ustable head is given a final adj ustment to se
c Ul'e with the end of the " point " a contact that is firm 
but which does not amount to compression. The 
inches and thousandths of an inch are then read on 
the veruier plates within the adjustable head, and the 
ten-thousandths of an i nch are read on the vernier 
wheel on the screw shafts. In practice, however, in
stead of using the vern ier wheel, the ten-thousandths 
are usual ly interpolated on the vernier plates. 

When a " point " is to be used in applying a certain 
measurement, the adjustable head is first accurately 
placed by means of the readings on the large scale and 
vernier plates (and also. if desired, of the vernier wheel) 
and then the " poi nt " is cut as near as possible to the 
/liven length, tak ing care that it be too long rather 
than too short. The ends of the " point " are then 
shaped with a fi le  and are rubbed down on an oilstone 
between repeated trials until the " point " wi l l  l ie  be
tween the heads of the measuring machi l !e  with the 
desired firmness of con tact. 

The measurement having been transferred to the 
" point," it is  used directly to apply the measurement 
to an inside diameter ; but, for gaging an outside dia
meter some form of calipers m ust be used. For the 
rougher cuts, jointed calipers and beam calipers are 
used, the l atter having verniers thereon. But the 
finishing cuts are triad by use of . .  snap gages. "  These 
consist of crescent-shape pieces of soft steel (for the 
larger measurements, about one-fourth of an inch in 
thickness), having their horns tempered and formed 
on the insides into flat faces, wh ich are at right angles 
to a line connecting the hol'll!;. O wing chiefly to 
changes in the temperature, the horns of the " snap 
gage " do not remain at all times the same distance 
apart. On each occasion when the " snap gage " is to 
be used it is  careful ly adj usted to the " point " in a 
most ingenious manner. If. on attempting to place 
the " point " between the horns, the latter are found 
to be too close together. a blow of sufficient force to 
dent the metal is struck with the edge of a hammer 
near the inner margin of the crescent. This denting 
of the gage forces the metal laterally and lengthens 
the inner curve of the crescent, the outer curve re
mai n i n g  of the same length. The result is to separate 
the horns very slightly. If, now, they are found to be 
too far apart to properly contact. wit.h the ends of the 
" point," another blow is struck with the hammer edge 
near the outer curve of the crescent, with the effect that 
the horus are made to approach each other. When 
t he " snap gage " is adjusted, the mechanics of the 
Naval Gun Factory will, in spite of the fact that the 
gage may weigh five pounds and be more than a yard 
uptween the horns, get the work almost without ex
ception correct wit hin three one-thousandths of an 
inch. 

While the plain . .  snap gage " is used in most of the 
outside measurements, there is a vernier " snap gage " 
made of aluminum that is used for some of the larger 
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outside measurements. This gage consists of a cres
cent-shape aluminum frame, having st.eel blocks dove
tailed upon lugs on the inner sides of the horns. One 
of the steel blocks has its surface at right angles to a 
line joining the horns, and the other steel block has its 
surface inclined at an angle of about thirty degrees. 
Upon this inclined surface is mounted a sliding block, 
having a face that is opposed to the face of the block 
on the opposite horn. The sliding block is adj usted 
by a screw journaled in the block on the horn and en
gaging a lug on the sliding block. Each of these 
blocks carries a scale plate, which plates together form 
a vernier fOI' measuring the increase or decrease of dis
tance between the measuring faces on the horns, due 
to the travel of the sliding block up or down the in
cline. 

:For measuring the inside diameter of the jacket, when 
it has been expanded by heat for shrinking on the 
tube, to see if it  has been sufficiently enlarged, two 
" points " of the propel' length are fastened at their 
middles . and crossed at right angles to each othel·. 
These .• points," secured to a handle, are thrust back 
and forth t.hrough the interior of the jacket, and the 
degree of expansion in all parts is thus tested. 

Templates are used to determine the curves at the 
ends of the jacket and of the hoops and to turn the 
threads in the breech and hreech- block. 

In testing the bores of the great gnns two del icate 
and ingenious instruments are used. One of these in
struments is used to te8t the straightness of the bore 
and the other to test its uniformity of diameter. Be
tween each of tlie final cuts in the bore of the .gUll the 
straightness of the bore is tested. At least for the last 
10 feet of its length· it must not run out of a perfectly 
straight line more than four or five one-thousandths of 
an inch. It is usually true within two one-thousandths 
of an inch. Tha testing for straightness is  done by an 
instrument which consists of a compound lever one arm 
of which carries a roller which rests transversely in the 
bore of the gun and rises and falls as the gun turns on 
its axis in the lathe, if the bore is out of true, and the 
other arm of which is formed into a pointer that moves 
over the face of a scale with motion to correspond to 
the movement of the roller. The instrument is sup
ported by a metal base plate which is bolted to two 
bars that are clamped in the tool post of the lathe on 
which the boring is being done. At the forward end 
of the base plate rises a pair of short standards which 
have slots in which rest two knife edge lugs t hat are 
carried by the long lever. The rear end of the base 
plate carries a pair of tall standards which have slots 
that receive the upward thrust of a pair of knife edges 
formed on 1l1gs at the rear end of the short lever. Simi
lar lugs at the rear end of the long lever- and a pair 
directly above these lugs on the short lever are connect
ed by a link which transmits the motion of the long 
lever to the short lever. The two arms of each lever 
are proportioned to each other about as one to ten. 
The link is made of two end pieces bolted to an inter
mediate piece, so that its length may be adj usted to 
bring the short lever to a horizontal position. The 
short lever carries a weight which is shifted along the 
lever until it nearly but not quite counterbalances the 
weight of the long lever on the rol ler in the bore. On 
the end of the short lever is a finger which stands 
against an ordinary steel scale that is  clamped to a 
standard. The short arm of the larger lever is of metal, 
but the long arm is of wood (having considerable depth) 
to reduce the weight. The wooden arm is removable, 
so that arms of different length may be used, as may be 
most convenient. The roller consists of a hardened 
steel disk that has a diameter of about four inches. 

In testing a bore, the slide- rest, to which the base of 
the instrument is attached, is  run up until the roller 
on the long lever has reached the point at which the 
bore is to be tested, and the slide-rest is then stopped. 
'rhe gun is now slowly revolved, while the pointer is 
carefully watched to note its movement over the scale. 
The bore is thus tested at stated distances throughout 
its length. 

The instrument used to test the diameter of the 
bore is called the " star gage." This instru ment is so 
delicate that readings may be taken upon it in ten
thousandths of an inch. It consists, essential ly, of a 
cylindrical casing or pipe having a head in which are 
t hree sockets carrying steel rods or " points," the sockets 
being acted upon by springs that force them agai nst 
the tapered end of a rod that sl ides in the casing. By 
measuring the differen('e in the movements of the rod 
which are necessary to force t.he " points " out against 
the bore of the gun at different points along its length, 
the difference in diameter is determined. The " points" 
are threaded into the sockets so that those of different 
lengths may be used for different. sized gUlls. T wo of 
the sockets are mounted i n  sector-shape blocks that 
are held between the plates of the head by serews pass· 
ing through arc-shape slots so that the radial position 
of these sockets. may be changed. Back of the three 
spring sockets is a set of four holes in the head, in which 
four guide points may be screwed. These points in the 
spring sockets are set at equal circumferential distances 
apart and used without the guide points when the 
bore is to be tested before it is rifled. But, in testing 
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the bore after it is rifled, the guide points are put in 
place and run in the grooves of the gun, and the mov
able points are set to run either on the lands or in the 
grooves as is desired. The ca:;,ing is made in sections, 
80 that it may be put together to any desired length ; 
and a scale is marked upon it, so that the location of 
the points in the bore may be measured. The rod 
(whose tapered end forces outward the spring sockets) 
has a handle that fits over the cylindrical casing, and 
the handle is IlIade in two sections that are screwed 
together for adjustment and are locked, when adjusted, 
by a th umb screw. The forward section of the handle 
carries a vernier plat.e at the side of a slot through 
which shows a short I>cale plate on the casing. 

In using the star gage, a ri ng gage whose internal 
d iameter is the same as the COl'l'e('t bore of the gun is 
placed outside of the movable poi n ts, t.he latter are 
forced firmly � gainst the ring by the action of the tap
ered end of the rod, and the vernier on the handle is 
set at zero by screwing one of the handle sections upon 
the other. The handle sections are then locked in ad
j usted position by the th u m b  scre w, and the gage is 
ready fOl' me. The head of the star gage is  now in-
8erted into the bore to the point to be tested, and the 
rod is slid forward unt i l  the movable points are in firm 
contact with the bore, when the reading is taken on 
the vernier, as plus or m i n us the i ndicated number of 
ten-thousandths of an inch, according as the bore is 
larger or 8mal ler than the standard of the ring gage. 

It is by the use of such ingenious and accurate in
struments as have been here desCl'ibed that the great 
guns of our navy, with their parts varying in dimen
sion from a fract ion of an inch to forty feet, are b u i lt 
as accurately as the highest class of smaller ma('hinery, 
and they demonstrate that the American naval officer 
is not only a fine sailor and a powerful  fighter, but that 
he is a mechan ical engineer of the h ighest order as 
well. 

. . . .. .. 
Miscella neou s  N otes aud Reeeipts. 

Decorating Wax or Stearine Candles.-'rhis is done 
mostly with decalcomania (transfer pictures). Coat 
the candle first with a warm gelatine solution prepal'ed 
in water, then lay on the transfer picture firmly and 
smoothly and allow to stand for several hours. After 
that dip the candle in water. so that the paper upon 
which the picture is printed is soaked and can be so 
removed that the picture remains on the candle. When 
this is properly done, remove the gelatine with a soft 
sponge and water, allow to dry, and dip the candle in 
melted paraffine, so as to give the pictuI'e a protective 
covering. Instead of the gelatine, spirit lacquer may 
be used, but this cannot be washed off.-Die Mappe. 

Reliable Hair Remedy.-Dieterich gives the fol low
ing prescription for a good hair water, furthering the 
growth of hair : Quinine hydrochlorate, 0 '4 : tan nin,  
1 ;  spirit of wi ne, 80 ; tinct.ure of cantharides, 1 ;  gly
('erine, 6 ;  eau de Cologne, 4 ;  vanil l in ,  0 '01 ; and pow
dered sandalwood, 0 '005 gra mme. This l iquid is al
lowed to stand fi ve days and then fi ltered. The head 
should be washed with it every t wo c.Jays. A hair 
pomatum, serving for the same purpose, which has 
been found especially valuable to prevent the fal ling 
out of hair with nervous headache, is recommended 
by Leisti kow in the following composition : Tincture 
of cantharides, 3 ;  chloral hyd rate, 2 ;  lanolin, 5 ;  vase
lin, 10 ; cherry laurel water, 10 ; and l ime water, 10 
graullues.-Pharmaceu tische Cen tralhalle. 

. 

The Japanese Watch Industry.-According to the 
Deutsche Uhrmacher Zeitung, the Swiss consul at Yo
kohama reports : 

The production of the Osaka Wat.ch Company in 
1897 amounted to about 2, 500 wat.ches, mostly si l ver. 
During the time of its existence the factory has pro
duced about 10, 000 watches. Since a year ago the 
factory in Osaka imports movements and cases from 
America, but the watches thus produced are dearer 
than the American, which they imitate, and are no 
better. 

The factory which is being founded in Tokio, and is 
to llIake watches of Swiss models, under the direction 
of Japanese who have learned the trade it!- Switzer
land, has not yet cOlll pleted its outfit of machinery. 
It possesses a stealll boi ler of five horse power, a ma
chine for making watch cases, as well as some machine8 
for making arbol's, wheels, screws, etc. This " factory " 
has, after an existence of four years, not yet produced 
a single watch, and can only be regarded as a watch 
making school, wh ich now employs about twenty 
young person". Besides, it wi l l ,  l ike the factory at 
Osaka, im port a H U lllber of ready-made watch parts, 
and, accol'd ing t.o the new treaty, will have to enter 
them as articles of luxury, dutiable at the highest 
rate, for watch parts, as well as finished watches, are 
subject to the rate of 25 per cent. Both establishments 
are now working with Japanese forces. The Osaka 
Watch Company has dismissed its manager as well as 
the American operators. 

" According to these statements, it seems that the 
civilization of Japan, progressing in Western fashion, 
which in other fields can boast of considerable achieve
ments, did not yet afford an adequate ground for the 
watch industry," concludes the �bove-named journaL 
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®orresponi)ence . 

Facilities fo r Buil ding War Ships. 

To the Editor of the SCIENTIFIC AMERICAN : 

As an old reader of your valuable paper, I take the 
l i berty to consult you about a matt�r which is of some 
i nterest to me, and I would ask you, if this is not an 
abuse of your time, to kindly send me a few lines on 
the poi nt at issue. 

I and the largest is that over the Rio Grande de la Pam
panga, which consists of six spans. The roadbed has 
an average elevation of about four feet above the gen
eral level and is all ballasted with fine gravel. The 
ties are of hard wood, which is generally cut on the 
islands. 

I always thought until recently that the facili ties of 
England in bui lding men of war, cruisers, etc. , were 
enormOllS and far beyond the corresponding facilities 
of the Un ited States in particular. Now, a friend of 
m i ne, apparently well posted on these matters, assures 
me that the United States can. if they wish, turn out 
as man y, as big, and as good vessE'ls fit for war, say in 
th ree years, beginning now, as England can i n  the same 
t ime. 'f h is I cannot beliE've. From w hat I read, I 
feE' I pretty certain that the vessels bei ng of the sallie 
type and of the same perfection, England can surpass 
the U n itE'd States for the n u m ber of vessels turned out 
in a given time. Each of us is honest in his opinion, 
and we would l i ke to know who is  m istaken. 

A. W. FORSTALL. 

College of the Sacred Heart, Denver, Col. 

[In answer to an i n q u iry sent out by the British 
Admiralty a fE' w years a go to ascertain the warship 
building faci l i ties of Great Britai n ,  it  was found that 
the w hole Briti sh n avy could be duplicated in two 
years' ti me. As the total ton nage of the British and 
U n i ted States navies is about 1, 500,000 tons and 300,000 
tons respectively, argu i n g  on this basis, the capacity of 
the British yards is at least five times that of our 
own. -ED. ] 

Railroading I n t h e  Philippines. 

BY SPECIAL CORRESPONDENT OF THE SCIENTIFlC AlIIERICAN. 

No better idea of the undeveloped condition of our 
new Oriental colony could be conveyed than by the 
statemel lt  that this great island group, with an area of 
over 114. 000 sq uare miles and a population exceed ing 
20,000,000, has but a single railroad li ne. The only rail
road line of the Phil i ppines-the Manila and Dagupan 
Rail way-e)lten d s  for a distance of 130 miles from Ma
nila to Dagupan, a m i nor port n ear the center of the 
west coast of Luzon. It thus serves as an outlet to the 
largest contin uous area of valley lands on Luzon or 
elsewhere on these numerous islands. 

The lack of interest in transportation facilities an d 
in com mercial and agricultu ral pursuits under Spanish 
rule is  ever apparent, and this neglect is q u ite com
prehensible to the average student of Philippine 
affairs. The governor· generals, always expecting a 
recall, had little interest in the development of the 
country, and all save military improvements, which 
were imperative, were neglected. Estimates for road 
making and for other internal improvements wel'e 
ignored, or, if  any start was actually made, the work 
was never completed ; for the funds raised for this pur
pose through opprE'ssive taxation were all misappro
priated or used for i mprovements h ere in Manila. 

B u t  in spi te of all this and the restrictive methods of 
the Spanish govel"rl lllent regarding com merce and in
dustry, the company which constructed the Manila 
and Dagupan Rai lway WE're granted quite liberal con
cessions. 'f his was d ue probably to the hope of an i n 
crease i n  revenue from taxation o n  t h e  road a n d  to the 
advantages it would offel' for tran[O;porting troops, 
rather than to a desire to benefit the island commer-
cial ly. 

The question of railroads occn pied the attention of 
the colonial govern ment as early as the year 1875. At 
that time an elabOl'ate scheme was formulated. It pro
vided for the construction of roads of ge neral public 
util ity, eithE'r by the government or by [O;ubsidized COID
pan ies, under concessions granted by the home govern
mE'nt ; and for roads of private interest under conces
sions grantE'd by the governor-general of the ('olony. 
But no definite move toward securing a rai l road l ine 
for th ese islands was made until  ten YE'ars later. In 
1885 the Spanish govE'rnment offered a subsidy of $7, 650 
per Ill i le  on a specified line of 1::10 milE'S, but it was not 
ac cepted by any Spanish capitalists. The follo wing 
year another and JUore l i beral offer was made. It in
cluded a guarantE'e of 8 per cen t  annual interest on a 
maxi1ll um cost of $49, 643 per mile, In the fall of 1886 
the offer was accepted by a n umber of London capi
talists, and, i n  accordance with the terms of the con· 
eession . the l i n E'  was to be com pleted with i n  fOUl' years 
from July 22, 1887. At the end of 99 years the road, 
with the rol l i n g  stock, was to revert to the �overnmen t 
w i thout com pensation. 

Most of the work of construction of t he road was 
done by n ative laborers, but q uite a n umber of Chinese 
coolies were employed. The track is of II feet 6 i nches 
gage, and steel rails weighing 45 pounds to the yard 
are used. The entire road bed is very level and is quite 
free from cuts and curves, but has plenty of bridges, 
and this last was the only difficulty met with in the 
construction of the road. On the whole line there 
are at least sixty iron bridges, with cylindrical steel 
piers. The bridges are uniformly of 20 meter spans, 

The rolling stock is very light as compared with that 
of our railroads. The locomotives appear to be l ittle 
superior in speed or c:lpacity to the H jerk water " or 
" dinkey " locomotives in use about mines and manu
factories i n  the United States. They are of less than 
ten tons weight and the passenger cars are correspond
ingly small. These carriages are of an English type and 
are of three classes, all being di vided into three com
partment:>, with a gangway run n i n g  along on the out
side. Each apartment will  seat E'ight passengers. The 
few first-class passengers are comfortably seated in  cane 
chairs, and the second and th ird class carriages have 
wooden bench-l ike seats. The second-class cars are the 
more cOlll fortable of the two, as they are seldom 
crowded, while  those of the third class are usually 
fil led. with natives carryi n g  great baskets or bundles. 

At present there are three passenger and th ree freight 
t,rains each way daily, but only one of the trains car
ries mail. The passenger trains cover the 130 m i le� be
tween Manila and Dagupan in eight hours. A passE'n
ger train is  usually composed of eight or ten carriages, 
of wh ich more than half are usual ly of the t h ird class. 
The passeuger rates range from t wo cents per m i le for 
third· class to five cents per mile for first-class passage. 
The station houses and other buildi ngs along the line 
are ' very complete, owing to a req uirement of the 
Spanish authorities. T he Manila depot is  a well ar
ranged two-story building 70 by 45 feet, with car sheds 
325 feet long. It covers fou r  tracks, but the entire 
structure is built of wood. The general offices of the 
road are located on the sE'cond floor, while the first 
floor is quite similar to American station housE'S. 
ThE're are twenty-eight othel' statioll houses on the 
road, and, wldle they differ somewhat as to size, they 
are of a uniform type. l'here are good freight sheds at 
all stations. 

The machine shops and enginE' houses of the road 
are located at Catoocan, four m iles from Manila, and 
here General Manager H iggi n s  has his residence. With 
the exception of the general man agE'r and a fe w English 
overseers and one or two Spanish station masters, the 
road is operated b y  natives. There are n ative station 
masters, telegraph operators, clerks, engineers, trai n
men, mechanics, and laborers, and all of these work 
for very low wages. Twenty dollars in gold is  a large 
salary for a station master or clerk, and the trai nmen 
recei ve but little more than half t h is amount. But the 
natives give good satisfaction in every capacity in 
which they are employed, in spite of their i n clination 
to make extra money when the chance is presentE'd. 

As to the original cost of the road there are few re
liahle statistics, and its present fi nancial standing is 
u n known to others than the officials. But it  i s  evident 
that the cost of constru ction per mile must have been 
much l ighter than the cost of simi lar roads would be in 
America , and the running expenses are much lower. 
From all appearances the road is at present in a \'ery 
floUl"ishing condition, and since the capture of Man ila 
the traffic has been heavier than ever before. 

This single railroad l ine of our new Oriental colony 
tra verses some of the finest country to 

'
be . found i n  all 

these islands. For probably 90 miles it runs diagonal ly  
across a continuous level or  slightly rolling area, sepa
ratE'd from the sea and hemmed in by mountain rangE'S 
which in places rise to the height of 5, 000 feet. The 
north western corner of the valley opens on the shallow 
gulf of Lingayen, whereon is  situated Dagupan, the 
terminus of the road. On the southern end th is 
ideal valley regi()ll is  bounded by Manila Bay, the 
Pasig River, and Lake Bai, the most important lake 
in these islands. In this' valley region and the border
ing mountain reg-ion is i ncluded all of the six provinces 
wherein was begun the S[)anish subj u gation of these 
islands, and to-day they are the most important part 
of Luzon. .These are Manila. Bulacan, Pampanga, 
Tarlac, Nueva Ecya, and Pangasitfan, all of which arE' 
traversed hy the Manila and Dagnpan road. 

'l'he scenery alon� the line of t h is rai lroad is most 
picturesque. For fi fteen mi les out of Manila the land 
rbes in i rregulal·. lon g, sloping hi l ls, [O;carcely half a 
h u ndred feet in height.. On one hand is a �uccession 
of rice fields, and on the other the hillsides are ter
raced with q u eer native bam boo h uts. At Caloocan 
are seen the fil'st real signs of civil ization. Twenty-avE' 
mi les from Manila is  Maloios, the capital of the so
called Filipino Republic. Like Illany other native 
towllS, it is  stretched out for a considerable distance 
alllong the balll boos and ponds. Between Malolos and 
Calum pit. a distance of nine m iles, there are tweh'e 
bridges across streams 01 l'lll fficient volume to be cal l ed 
ri vers. Ten mi les from Calumpit is San Pernando, 
and ere we reach this place we have left behind the 
bordel'ing hi lls of Manila 'Bay. T wenty miles beyond. 
San Fernando we pass through a cut about 300 yards 
long and 30 feet deep, the onl¥ one of any consequence 
on the road, and here at Bamban we have reached the 
mountains. Beyond :Bamban the iandscape changes, 

and cocoanut groves begin to supplant the bamboo 
flats. Tarlac is one of the most im portant towns on 
the road. It  is located in the province of  Tarlac. 

The remaining forty-five miles of the road to Dagu
pan runs through flat land, well drai ned, and there is 
a succession of rice fields, cane fields and cocoanut 
groves. The only important town on this part of 
the road is Bayambang on the river Agno. The E n g
lish firm of Smith, Bell & Co. have a large rice mil l  
there, and at Calasias, the next station to Dagu pan , 
are made the finest of the Manila hats. Such are t h e  
scenes along t h e  o n l y  railroad l ine in t h e  Philippines. 
and in spite of its insignificance this road has done 
m uch toward improving the country through which it 
passes. E re long American energy and capital w i l l  
be�in the grand work o f  development s o  long delayed 
t.hrou�h Spanish misrule, and the toot of the Ame
rican locomotive, echoing through the bamboo j ungles 
and cocoanut gl"Oves, will soon awaken these op
prE'ssed islands from their long sleep. 

• • • 
Selene., N otes. 

A telegram has been rE'cei ved from Sydney by the 
Royal Society. It  states that the borin� in the coral 
atoll of Funafuti had been discon tin ued after reaching 
a depth of 1 , 114 feet. The cores were obtained and the 
material traversed was descri bed as a "  coral reef rock." 

A bill  authorizing the use of " otin� machines has 
been i ntroduced in the Legislature of I ll inois, and i t  is 
claimE'd that the Chicago Board of Election Com mis
sioners has promised to give machines a trial if the 
Legislature gives it authority to do so. It is probable 
that the bill  w i l l  pass. 

The Automobile C l ub de France announces a com
petition of motor earriages actuated by storage bat
teries. Exhaustive tests wil l  be made on the l i fe of 
the cells and on their efficiE'ncy. Account will also be 
taken of thei r weight and the facility of operating and 
the cost of maintenance. 

A repetition of the serious accident which occurred 
over a year ago at Garrison'S, on the H udson River 
Railroad, has occurred in En gland, on the London and 
North wetstel'll Rai l way. Between Che�ter and Holy
head the track runs ciose to the seashore. Dur
ing a gale which occurred at night the track gave 
way while a goou" t rain was passing, precipitat
ing the engine and several �'trs into the sea, and the 
engine was fou nd on end. It is tI JOu,;1-tt that the tide 
carried away the sea wall and ballas t . beture the tmin 
reached the scene of the accident. 

The Crehore-Squire Company, of Cleveland, 0., 
h as bE'en capitalized for a capital of $1, 000, 000. The 
promoters of the new company state that they wil l  
adopt the system invented by Messrs. Crehore and 
Squire, which will  tend to revolution ize telE'graphy. 
Col. Squi re stated that they expected to put up wi l'es 
throughout the country and that they had sent as 
high as fou r  thousand words a min ute by the system. 
It  was tried by the go\'ern m ent about six mon t hs ago 
and over three thousand words a minute were sent at 
that ti me. 

The present director of the New York State Mu�eu lIJ , 
Alban y, and his  associates, are, without exception, 
warmly i nterested in securing a more act ive co-opera
tion of the m useum and its staff with the teachers 
of science in the colleges and schools of the State, 
which the peculiar ci rcumstances of the m useum have 
heretofore marle illlpracticabl e, and. wil l  be very !/:lad 
of suggestions from teachel's in any institution in the 
University. Science teachers ought to feel some mea
sure of responsibility for notifyi ng the m useum of mat
ters of i nterest, i n their locality and acting as associate 
0 1' honoral'y mem bers of the museum staff, the scien tific 
officers of which will in  turn be glad, as far as practic
able, to visit schools where their services are requested, 
and give ad vice and snggestions regarding collections, 
field work, and other matters of i nterest. 

We ha\'e before referred to the Mari ne Salts Com
pany, which was going to extract gold from sea watar 
(see the SCIENTIFIC AMERICAN for August 13, 1898). 
Mr. Pack, the ASl'Iayer of the United States Mint, in 
San Francisco, has mad e some interesting experi ments 
in this l ine, which are reported in The Mi n i n g  Press 
of that city. He finds gold in the water of the ocean 
only in solution amou n ti n g  to about 0 '5 of a grain to 
the ton ; in val ue about 2 cents. The gold. in the 
water of San Franci sco Bay con tained probably about 
twice that amou nt, though largely in  a fi nely d.i vided 
!'tate, only a portion beinll i. sol ation. T h e  quantity 
of gold and si lver actual ly  con tainE'd in the ocean 
water and t he possibi l ity of profitably E'xtracting them 
has been fOI' a long time under discussion. In 18.2 
Sonstadt discovered gold i n  sea water and reported it 
to be leI'S than a grain to the ton. Prof. Liversidge, i n  
a papel' read before the New South Wales Royal 
Society, esti mates the sea water of the coast in that 
reigion to contain a very slIlall  amount of gold to the 
ton, namely, 0 '5 of a grai n .  Mr. Pack's figures agree 
admirably with those of Prof. Liversidge. I n  view of 
the small value of the yield of gold per ton, it is extra
ol'dinary that people could be so deceived as to invest 
money in so crazy a scheme. 
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FEBRUARY 25, 1 899. ] 
BATTLEBlItPS AND 1I0NITORB NOW BUILDING 

FOR THE NAVY, 
There are now completed and in commission in the 

U n i ted States navy five battleships, four of which are 
of the first and one of the second class. These are the 
" Oregon ,"  " Indiana," and " Massachusetts," of 10,288 
tons, and the .. Iowa," of 11,410 tons, first-class battl,,· 
shi ps, and the second-class " Texas, " of 6,815 tons_ 

that the retention of the four 8-inch guns necessitates 
the use of the lighter guns in the broadside rapid-fire 
battery. 

The most novel feature in these ships is the double-
deck turrets for the main battery. They were adopted 
after much discussion, in which it was argued that the 
8-inch guns would not be capable of training independ-
ently of the 18-inch guns below them, and that one 
lucky shot might put half the main battery out of 

1 2 1  

crease of nearly 100 per cent over the old weapons firing 
brown powder. 

The new guns will be provided with improved breech 
mechanism of the Weling pattern, the rights of which 
were recently purchased from Maxim-Vickers for 
$200,000. The rates of fire will be greatly increased 
thereby, so that here again will be a large addition to 
the fighting capacity. 

In the accompanying estimate of the total energy of 'I'here are now building i n  our yards eight first-class 
battleshi ps of over 11,000 tons, whose aggregate dis
placement is 94, 125 tons. As the aggregate displace
llIent of the battleships now in commission is about 
60,000 tons, it will be seen that we have over 50 per 
cent more tonnage of battleships in course of construc
tion than took part in the operations of the late war. 

Displacement. 
Main and IntA!""e- 1 Weight of Shell dl�����. In Pounds. 

Foot-Tons, Energy Speed of Fire. Total Enel'l!:Y of Broadside for Five 
Minutes lu Foot-Tons. 

These eight vessels represent three successive naval 
appropriations. The " Kentucky " and " Ke/iorsarge ' 
were authorized i n  1895 and are about ready to un
dergo th£'ir steam trials ;  the "Alabama, " " Wisconsin,'  
and " Illinois " were authorized in 1896 and are about 
60 per cent completed ; while the .. Maine, " " Ohio, ' 
and " Missouri " were authorized last year and are in 

, 

, 

, 

the early stages of their construction. 
Judging from the rate of progress achieved in the 

past, we may expect to see the first-named ships in 
commission by the close of the present yeat· ; the three 
" Alabamas " by the close of 1900. and the " Maine ' , 

Kear8arge . . . 11,525 toDS. 

Alabama • • . • •  11,525 tons. 

Maine " . . . . . . .  12,500 tons. 

{ 4 IS-inch. 1,100 
4 8-inch. 2511 7 li-Inch rapid lire. 50 

{ 4 IS-Inch. 7 6-iuch. 
1,100 

100 

{ 4 12-lnch. ero 
8 6-iuch. 100 

with her mates in the winter of 1902-03. action by disabling both guns. To which it was re-
In addition to the3e fine vessels. we unfortunately plied that the great economy in weight and the un

have u nder way four ships of an obsolete and dis- equaled protection afforded the 8-inch ammunition 
credited type, wh ich wi l l  be known as the "Arkansas," hoists, more than compensate for the risks incurred. 
.. Connecticut," " Florida," and " Wyoming. " They 'l.'he performance of these turrets will be watched with 
are monitors, pure and simple, and represent a class great interest" and we shall not be surprised if they are 
of ship which was built i n  the early. experimental repeated in some modified form in future ships. 
stages of warship construction, when deSigners werc The weakest feature of the " Kearsarge" is that it sits 
feeling their way toward the  ideal fighting ship as re o very little higher in the water than the " Oregon"-a 
presented by the eight battleships abo\"e mentioned. feature which would greatly h inder it i n  chas ing an 
These four monitors were ord�red by Con/lress in the enemy to windward. In the " Alabama" class, ships of 
face of the opinion and ad vice of the men who deaign and the same tonnage, this is rectified by the addition of a 
the men who fight the vessels of our navy. The fact spar deck, which extends aft for three-quarters of the 
that we are committed to the construction of fonr of shi p's length. This raises the ft'eeboard to about 20 feet 
these archaic :curiosities serves to show to what ab- forward as against 18 feet aft, and enables the forward 
surdities Congress can be committed when it sets up 18-inch guns to he carried at an elevation of 26 feet 
its own j udgment against that professional opinion above the water line. A further improvement over the 
which should guide it in such purely technical ques- . . KE'arsarge " is shown in the wider separation of the 
tions as those of warship design. intermediate battery, which is rather crowded in the 

Including the monitors, we now have under con- earlier ship and might be entirely wrecked by a single 
struction the twelve armored vessels which our artist 12-inch shell. Eight of the 6-inch guns are carried 
has shown grouped together in the accompanying il- on the mai n  deck within the 5�-inch armored citadel, 
lustration. As each of the ships is drawn with careful four are placed behind 5�,inch armor on the spar 
attention to detai l, particularly in the matter of arma- deck above thE' citadel, and two are carried i n  5�-inch 
ment, the group conveys an impressive idea of the sponsons forward on the main deck. This is a far 
exceptional offensive q ualities of. the forthcoming ad7 better arrangement. The guns would take longer to 
ditlon to our navy. silence and the danger of panic is reduced. While the 

The particulars of the ships are given in the accom- total m uzzle energy of the metal thrown from one 
panying tables, from which it  will be seen that, while broadside in five minutes works out as practicaliy the 
there has been a red uction in the weight of the main same as that of the " Kentucky," the greater carrying 
battery, there has been a remarkable increase in the power of the 6-inch over the 5-inch gun would render 
weight of the intermediate battery, the latter being so the fire of the "Alabama" more destructive at ordinary 
great as to render the total energy of gun-fire enor- fighting ranges of 2,000 to 8.000 yards. 
mously greater in the latest ships of the " Maine " In the " Maine " class we see a greater advance than 
class. I in any other ships of the new navy. These remarkably 

Name. Type. 

-------- --------- 1 
Kentncky . . . .  . .  . .  . .  . . . .  . .  . .  . .  . . . .  . .  FirB�=cll1l!8 battl:;ship. 
Kearsarge . . . . . . . . . . . . . . . . . . . . . . . .  . 
Alabama . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Wiscousln . . . . . . . . . . . . . . . . . . . . . . . . 
11IInoie . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Maine . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Ohio ·

urI
" . . . . . . . . . . . . • . . . .  · . . . . • . . . .  :, Mil!6o . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Arkan888 . . . . . . . . . . . . . . . . .  . . . .  . . . .  Monitor. 
Connecticut . . . . . . . . . . . . . . . . . . . . . . 
Florida . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Wyomiug , . . . . . . . . . . . . . . . . . . . . . . . .  . 

Armor. Armament. 
Displace- speed ' ___ 

-;-
-'-__ _____ 

-;-
______ _ 

ment in , -
in Tous. Knots. Belt.  

16 
.. 

18 . . 

1� 1 1  . .  

Turrets. Main . 

17 in. Four 1S-1u. 
• • , h . '  

11 In. Two 12-in. n " u  

Intermediate. 

Fon�n �!n. rapi
,
�-flre. 

6:!n. 

Sixteen .. 

Four 4-1n. .. 
" u . 

Taking the vessels in the order of their advancement tine vessels embody the experience gained during our 
toward completion, we have tirst the " Kentucky " and late war, and in them, moreover, we have not hesitated 
the " Kearsarge, " whose dock steam trials have already to adopt some of the best features of foreign practice. 
taken place. Comparing them wi th the " Oregon " type The most important advance has been in speed and 
before them and the " Alabama "  type following them, armament. The grave defect of the five sh ips already 
they represent a transition stage. In the " Oregon " described is their low speed of 16 knots, which is from 
we have an u nprecedented development of the armor- 8 to 4 knots less than that of some foreign battleships 
piercing .gun and a weak intermediate battery. In the now building or in commission. It is due largely to 
•. Alabama " we see a reduction in the number of armor- the efforts of Commodore Mel ville that the " Maine " 
piercing and a proportionate increase in the intermedi- and her sisters are to steam at 18 knots instead of the 
ate rapid-fire battery. In  the " Oregon " were four 18- i6 knots originally proposed. The result is to be ob_ 
inch and eight 8-inch armor-piercers, while the interme- tained by giving them an increased length of 20 feet to 
diate battery consisted of only four 6-inch, and these accommodate the more powerful machinery. Another 
were originally slow-firers. In the "Alabama" the 8-inch important modification that practically doubles the 
guns have been thro wn out E'ntirely, and the weight fighting power, as compared with the " Alabama," is 
bas been put i nto an extremely powerful battery of the introd uction of smokeless powder and improved 
fourteen 6-inch rapid-firers. Now this change, which is rapid-firing ord nance. · The 12·inch guns will be of 
in agreement with the course followed by other navies. great length and will  show the high velocity at the 
was gradual, and in the " Kentucky " and " Kearsarge " muzzle of 3,000 feet per second, the same Telocity being 
we see the intermediate step, for in these ships four of called for in the 6-inch rapid-firers. The muzzle energy 
the 8-inch guns are rE'tained, and the demand thev of the 12-inch gun will  be 48. 000 foot-tdns, as against 
make upon the displacement of the ship is shown by 25,985 foot-tons for the 12-inch guns of the " Iowa, " and 
the fact that the i ntermediate battery consists of 5- 88.627 foot-tons for the l8-inch guns of the " Alabama. " 
inch instead of 6-inch guns. As the total weight of The 6-inch guns wiII have about 6,000 foot-tons energy, 
guns, mounts. amm u nition, etc. , for a 6-inch is about as against 8,204 foot-tons for the old slow-fire 6-inch 
double that req uired for a 5-inch gun, it is evident weapon. The new energies therefore represent an in-

per Shot. 

33,627 
8,0\1 
1,834 

33,627 
3,200 

48.000 
6,000 

1 per two minutes. � 
1 .. minute. 
8 "  •• 

1 per two minutes. } 
6 •• minute. 

1 per minute. 
8 "  ,.  

Brown powder . . . . . . . . . . 1 336,270 160.220 
513,520 ---

Total brown fe0wder . . . . .  
• • smoke ess powder. 

1,010,010 
1,450,000 

Brown powder . . . . . . . . . . { 336,270 
672,000 

Total brown powder . . . . . 
.. smokeleB8 powder. 

Smokele88 powder . u " . . . . 

Total smokeless powder. 

----
1.008,270 
1 .569,000 

1160.000 
1,920.000 ----
2.880,000 

broadside fire in one m inute t.he rates of fire are cal· 
culated from actual resu lts obtained. They are, in the 
case of each ship, the best that could be obtained by 
trained crews. As a matter of fact, such a fire will  
never be sustained for fivl'l minutes, but the table serves 
the end of showing the vast increase of power and 
rate of fire in the case of the " Maine " due to smoke
less powder and improved breech mechanism. Unless 
the 18, 8, 6 and 5-inch guns originally designed for the  
. .  Kearsarge " and " Alabama " classes are modi fied to 
suit the new smokeless powder, the " Maine " wiI I  Le 
theoretically nearly three hundred per cent more 
powerful than the earlier ships. 

Experimental work, however, is being done with the 
18-inch gun, and in  recent tests with smokeless pow<;ler 
an energy of about 44,000 foot-tons has been seC'ured. 
The powder chall)ber has to be of less diameter and 
longer for the new powder, but there is no structural 
difficulty to prevent the change from bein g  made. 

'.rhe four monitors will have all the vices of their 
type. Their worst feature is that they roll so 
quickly as to make accurate shooting an impossi bility. 
Admiral Sampson condemned them in his report 
of the San Juan engagement, and there is not a 
naval officer of the new school in our navy that favors 
the type. The " Arkansas " and sister ships have on ly 
18 or 20 inches freeboard, and in any kind of a sea 
their 12-inch guns, of which they carry two in a for
ward turret, would be half  the time out of sight in the 
trough of the waves. The present designs are a modi
fication of those first made, the ships having been 
lengthened 27 feet amidships to accommodate an iu
creased supply of coal. The particulars of these ships 
will be found in the accompanying table. 

. . . ' . 

A New Copyright .Law. 

A new copyright amendment of far·reach ing i l l l  
portance i s  now before Congress and i s  t o  b e  fou n d  i l l  
a section o f  the Legislative, Executive and Judicial  
Appropriation Bill  relating to t he Library of Congress. 
The exact text is as follows : .. Provided that on and 
after the th'st day of J uly, 1899, no person shall be en
titled to a copyright unless the copies deposited with 
the Librarian of Congress of such copyright, book or 
other article, or the photograph deposited of a. work of 
the fine arts, shall be of such substantial and perma
nent paper or substance, and ink and impression, as 
shall be according to such standard as shall be from 
time to time established and approved by said Li
brarian." It will be seen that no provision is made i n  
the law for the p Ublication o f  standards, a n d  as the 
law requires that two copies m ust be deposited 
with the Librarian on or before th'e date of pUblica
tion, it will be seen that an error in not complying 
with the standards would nece!'sari ly result in a loss of 
the copyright. It is  very probable that th is point has 
not been conside�ed by a committee of the House, and 
when it is, this seeming oversight wi l l  be corrected. 
The American Copyri/rht LE'ague has d irected its 
counsel to file a protest against a lterations of the 
copYl'ight statutes which seemed to clothe the Li
brarian with arbitrary power, not on l y  of establishing 
a standard, but of altering it at wil l .  The recent i n
vestigations which have been carried on in En gland 
regarding paper and the life of books wou l d  certai nly 
show the necessity for some law of  this  kind,  but the 
bill should be worded so as not to cause hardship to 
anyone. 

.. . . . .  

ACCORDING to Science, Prof. Cleveland Abbe, editor 
of The Monthly Weather Review and Professor of 
Meteorology at the Weather B u reau, has given his 
valuable collection of books, papers, and pamphlets 
relating to meteorology to the Johns Hopkins Univer
sity. 
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THE TELLTALE PLUMMET IN THE WASHINGTON 

MONUMENT. 
BY C. FRANCIS JENKINS, C.E. 

Doubtless the longest plumb line in existence is that 
suspended in the 'Yash ington Monument, which has 
a free swing of more than 510 feet. It is of hard drawn 
copper w ire, 7>". inch in d iameter, and is suspended, for 
protection , i n  a gal vanized iron pipe. The wire is 
located i n  a plane cll t t ing th e center of gravity of the 
luonu lllent, which is 1 74 feet 10� i nches above the 
door sill .  The p l u l ll met was set June 12, 1887, with the 
top end of the w ire fastened to an adj ustable b rass 
screw in an I beam abou t 10 feet from the west wall. 

In the p l u lll m et house (wh ich)s riveted to the vel·tical 
protecting p i rw). at the base, is  a h ol low i ron pedest al , 
one s ide of w h i c h  is fitted with a door for access to 
the i n terior, w here stands a bu cket of water in wh ich 
the ..  bob, "  a 25 po u nd brass spheroid , swings. On 
top of the peJestal  are t wo telescopes, one on the 
north side fac i n g  south and one o n  the east side facing 
west. Both are lII oved by m icrometer screws with a 
t ravel along scales grad uated to inches and twentieths, 
wh ich, w i t h  t h e  scre ws , gh'e readings to thousandths of 
an inch. 

These readings are taken d ai ly, the maxi m u lIl  deflec· 
tion ever observed bein g 0 '14 i nch , w h ich by calcu la
t ion shows that the top oC the m on u men t moves abou t 
three times as far as the cen ter of grav"ity . 

As careful ly taken data would prove of great val u e 
to engi n eers who u ndertake the erection or custody of 

" very tall shafts, it is proposed to make the read i ngs 
automatic and continlIons by means of a k ind of im
proved pan tograph en larging one thousand ti mes. 
These, with the heat records taken at the top and at 
the bOttOlll , both inside and ou t, would constitute a 
record of great val ue, sho w ing wh at scientists cal l the 
, . breath in g "  of this  81 , 120 ton mass of stone. 

No less interesting was the location of the shaft , or 
what i s  recorded thereof. The bench mark, known 
as the Jeffe rson pier, was bu i lt on the first meridian 
l ine of th e United S tates, in 1 793. It is at the i nter
section of a l ine drawn N.-S. through the center of 
the Executive Mansion and another E.-W. th rough 
the Capitol. No considerable record exists of the 
establ isluuellt of these l i nes, although it is trad ition 
that President and Mrs. Jelt'erson were present at the 
time, and that Mrs. Jefferson gave her thimble to be 
"et i n  the top of the wood en mon u ment to receive the 

cratched C I·OSS. F I'om this monu m ent, and another 
located 90' t herefl'om ,  levels were taken , with which 
m bseq uent levels were com pared to determine whether 
,he IlJ o n u m e r. �  sett led evenly. All the levels taken 

show that the foundation has remai ned horizontal. 
although subject to a grad ual d im in ishing settling, 
which, in the centennial year (187G), was 8 '82 inches, 

-----___ ...... 0+. _"----
Stal'l I n !!  a N c ,v Steam Plant. 

BY EGBERT P. WATSON. 

It not unfrequently happens that new steam plants 
are put in use with the greatest poss i ble d ispatch. 
O w i n g  to a r u sh of business or d elay i n  getting the 
n e w  engines and boilers, so soon as they can be set up 
i n  place the boilers are fired and steam turned on the 
piping at full  press)lre at once. Then t here is hurl'y
i n g  to and fro with wrenches and calking tools and 
all  the appliances of the trade to stop leaks that 
would not have appeared had a proper course been, 
pursued . A steam plant is a complex structure, and 
until the strains caused by changes of form. from ex
pan sion and contraction h ave been adj usted or taken 
up grad uall y, there will always be trouble, and last
i n g deran gemen t  if too great haste is llIade to start. 
'l'h e  cou rse that long experience has shown to be the 
safest in the end is indi cated in the advice here 
g i ven. 

Take the case of the tubes and t ube sheets of a fire
box boi ler. So soon as a fire is started, the t ubes, 
t lI be sheets. and bide plates are exposed to great heat, 
if  the fire is  urged. in a short time, and while  the rest 
of the boiler is cold , or at the temperature of the air 
and con tai ned wate l', whatever that llIay be. In boil
ers of defective circulation or none at all, ihis variab le 
tem perat ure may be mai ntained Cor hours, and it  
requires no imagination to see that the effect upon 
the boi ler is inj u rio us, to say the least . The tu bes are 
stretched tight l y  between two rigid l y  fastened sheets 
of greater or less th ickn ess, w i t h  the result that some
th ing m ust give or buckle, when they are heated, to 
the extent of the expans ion at least. T h i s  applies to 
the side sheets and stay bolts as we l l , and from this 
hdilf  citation it fol lows that, when a new boiler is  
�tarted for the first time, di scretion is certain ly the 
better part of valor. Not u n freq uently boi lers which 
have been well constructed i n  the first instance , a good 
j o b  in al l  parts, have been practical l y  ruined, or, i f  
that is a l ittle too strong a n  express ion , very much i n 
j u red by haste i n  pu tting them i nto action. More 
h arm has been done by the ,. hurry· up " plan of start
i n g  a new steam p lant than persons without ex
perience can concei ve, Not only the boi ler suffers, but 
the brickwork and front also, if  the boiler is an ex
ternall y  fired one. 

When a new· boiler is fired for the first time, a boy's 

J c itu tific �mtricau. 
bonfire on the grates for ten or twelve hours is amplft 
heat. 'l'h e  water should not be al lowed to get over 
blood heat, or about 100 degrees, and this temperature 
sho uld be steadily maintai n ed all day. Upon no 
account should any steam be formed, the boiler being 
al lowed to cool slowly at night. Por the second day 
the heat should be incl'eased to 200 degrees and main
tained at that stage for ten hours, the heat and vapor 
being permitted to circulate through the whole of the 
pipe system . On the third day steam should be raised 
to ten pounds and kept at that all " day. If this plan 
is fol lowed, the chan ges of form which take place will 
occur slowly instead of violently when a contrary 
cou rse is exh i bited , and all the expansion strains ab
sorbed or redistri buted without bad results. On the 
contmry, i f  fires are forced from the start, there may 
or may not be visi ble local leaks, but the probabil ities 
are that i n  the near future various distu rbances wil l  
appear which might have been avoided by less violent 
m easures u pon the start. On t h e  third d a y  also t h e  
boiler 8hould be thorough ly cleaned by feeding and 
blowing at freq u en t in tervals. During the proces!' 
of con struction m uch d irt of all  ki nds accu m ulates ; 
since black oil is used in quantity for d l'i l ling an d tap
ping holes, a greasy sludge will  be formed and settle 
on the cooler parts of the boi ler, u nless it is removed 
before it has ti me to settle. Not only upon the cooler 
parts, but u pon other parts as well. If the circu lation 
is acti ve, this sludge is carried around u n til it h appens 
to hit some place that it  sticks to. When that occu rs, 
no water- can get beneath it, bu � h eat from the other 
side of ': ':le plate can ;. when that occu rs, the plate is 

detail ,  if there is any such thing as a minor detail 
about a steam plant. Above all things, keep the man 
with the handy screw wrench from tightening up 
leaky joints under pressure. Upon no accou nt should 
this be allowed, even with so low pressure as ten 
pounds. A bolt that leaks Illay be a bolt that is 
broken, and the least twist upon it sets it free. After 
t hat anything Illay happen. The writer once saw a 
bolt blow out under 200 pou nds pressure, and as it left 
a considerable area undefended, one bolt after another 
ripped off until the pressure was reduced b y  the area 
opened. If a man had been trying to tighten that. leaky 
bolt, he would have been killed. Again, a blow cock 
of only half inch diameter leaked so badl y  that a man 
undertook (contrary to ad vice) to tighten it. As soon 
as he touched it with the wrench it promptly blew out 
and he had a ba.dly scalded hand as the resu lt. Fit

tings are sOJll�ti llles caught by two or three threads 
onl y, the lIIan at work on them having heard the 
wh ist le blow before h e  got through , and forgotten to 
screw them u p  afterward. The best time to make all 
chan ges and adj ustments is when the boiler is  cold . It 
can not do any hal'm then . 

Look out, too, for the man who supposes things 
about a steam plant. Suppositions in lieu of personal 
k n owledge are dangerous and cannot be tolerated. 
With all the precaution which can be exercised, acci
dents Illay oecur;  they are qu i te l ikely to l H i ppen w hen 
only lukewarm vigi lance is observed, i n stead of abso
I ute personal inspect ion of every tletai l u uder presslire. 

... . .  , .  
Clocks I II the 'V h l t e  lIollse. 

" The clocks in the W h i te H ouse, "  remarked an 
official clock wi nder to a 'Yash ington Star reporter, 
. . are by no mean s the least. interesting things about 
the house, though but little has ever appeared about 
thelll in the newspapers. Stran ge as it may appear. 
but one of the old clocks there is of American manu
factu re, though all that have been purchased of late 
years are. The one clock referred to was made i n  
N e w  York a n d  was purchased w h e n  J ames Monroe 
was President. It is on e of the permanent fixtu res in 
the green 1'00111, and has been there ever since i t  was 
p u rchased, As a timepiece it com pares fa\'orably with 
any of the foreign-Illade clocks, thou gh i t  was mad e at 
a time when Alllerica was not as famous for its time
pieces as it is now. The most interesting clock t.here, 
of course, from its history, is  the clock in the hlue 
parlor, which was once the property of Napoleon 
Bon aparte, who presented it to Gen eral Laf" yette, 

and the latter presented it to General 'Yash ington . 
The frame of it is made of alabaster and French gi l t  
bronze. I t  has to b e  wound but once i n  a month. It 
keE>ps time to-day as accurately as when first madt'o 
What . is known as the Lincoln clock, purchased when 
President Lincoln was in the White House, is an ob
ject of interest in the red room, and i s  of ebony and 
gold. I t  strikes the quarters, h alves and hours. In 
Mrs. McKinley'S room is a clock which has been run
ning without the s l i gh test intermi ssion for nearly 
th irty yeal·s. The clock at the foot of the stairs lead
ing up to the President's office is  th e one t h at the 
public generally sees. It  is rather modern i n  constl'Uc
tion, of the ' regulator ' pattern, and is vel'y rel iable. 
The clock in Private Secretary Porter's room i s  ad
mired for its cathedral gon g rather than an yth i ng else, 
but it  is a good clock, and has proved itself such for the 
ten or fifteen years i t  has been there. " 

THE TELLTALE PLUMMET IN THE WASHINGTON .. . .  , .. 
MONUMENT .  The Corner Stone o f  lIealth. 

. .  Exercise, " said a physician the other day to the 
overheated and the steam pressure forces the sheet I ed itor of a contem porary, . .  is the comer stone of 

down, making a bag. or pocket, that has to be cut out health. It  differs essentially froUl work, in which the 
promptly and the sheet patched. This danger is sup- fundamental i dea is that of labor. On th e contrary, 
posed to be imminent in old boi lers on ly, but it is the idea of exercise is based upon activities under
by no means unknown in new boilers but a few t aken for the benefit of the body or m ind, some form 

weeks old. of exertion i ntended to promote h ealth 01' fu rn ish 
It not unfrequently happens that new boilers al'e amusement. Work is essentially toi l ,  even though it 

started with no water supply Mide from the contents be congenial. Exercise, on th e other hand, is purely 

of the boiler, but it, seems needless to say that this is a recreat ion . If exerciSE> be take n  on ly from a sense of 
dangerous proceeding. If from any cause leaks of i m- d uty, it loses the disti n gu ishing featu re of exercise and 
portance should start, or many smal l  leak�, the on ly becomes work. A; cou rse of exercise, say cycl ing, 
course possi ble would be to haul the fire or fires at should be carried on b y easy stages. Exercise is a ton ic 

once. This might or might not be feasi ble, according to and therefOl'e benefit is not to be deri ved from a single 
circ ll lllstances, but an ample water service should be dose. If active exercise is necessary as a hygienic mea
assured before the fires are started, and at least t wo sure, what form is best ?  You cannot persuade your 
80urc�s of feeding the boiler when at work-an injector patien ts to run, it  is  so u n d ignified ; or to saw wood, 
and a steam or power pump. Injectors are fickle it is too laborious. Bn t if  you can persuade them to 
things, especia l ly new ones. If a slight air leak is pres- ride a w heel, you have cured them , if it is exercise they 
ent in the suction, they prom ptly quit work, although need . " The wheel was then discuRsed from the thera
the I �ak is not apparen t  to the eye. A l l  new boilers peutic poin t of view in this way : . . Active exercise 
are liable to foam from the grease in them , and an i n- lIlay be divided into th ree claRses, those requiring 
jector will  not work then, because it needs dry stealll , strength , 8peed, and stami na, and they all increase in 
not hot water, to act properly. The wri ter was lII uch com mon the circulation of t he blood, Exercises requir
bothered by a ,h igh pressure injector refusin g d uty re- i l l g  the exertion of strength are more fatig uing t han 
cently (225 PRunds steam pressure), and only got it to those of speed . Cycli n g  can be adapted to the require
act at last b�pinding all suction joints externa l ly with ments of the enfeebled i n val id . " 
red lead putt�� . After this was done there was no further • , • , • 
trouble. T h-� joints werE> not practical ly air tight, THE last determ i n at ion of the speed of sou n d  h as 
although they seemed to be. beftn made by Mr. A. Led u c, who finds that the rapid-

The time to pack all valves, joints, and stuffing ity of propagation of sou n d waves through dry air at 
boxes is before the start : not after it. Much con fusion 0° C. (=22' F. ) is 1 0SS 'liS ft'et per second. -Colllptes 
has been caused by neglecting this  apparently minor Rendus, December 26, 1898. 
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RECEN T  KITE EXPERI-

MENTS AT THE BLUE 
HILL OBSERVATORY. 

K ite flying h as ceased to 
be Illon opo lized by the 
small boy and is now used 
very largely for meteoro
logical work. The govern
ment has established mauy 
stations equipped with ap
paratus for aerial work, 
and we have an im portant 
observatory entirely de
voted to it. We have, 
from time to time, gi ven 
some account of the re
m a r k  a b I e experiments 
which have been made at 
the Blue H i ll Observatory, 
near Boston,  and we are 
n o w  pleaRed to gi ve our 
read ers a more detailed de
scri ption of the work. 

The k i t  e s are fl 0 w n 
singly or in tandem. The 
mai n  l ine for tlying the 
kites is made of steel \II  usic 
wire, No. 14 gage, w hich 
is 0 '0325 inch i n  diameter. 

J c itutiftc �mtricat1. 1 23 
al ways facing the wind and 
in a horizontal position, so 
that the anemometer spin
dle is  always vertical, ine
specti ve of the blowing 
back ward of the instru
men t by the wind. 

'.rh e  complete instru
mE ;t, including the rud
der, weighs a little less 
than th ree pounds. It is 
suspended from the k i t e  
by means of a rin g  a n d  
toggle a t  the e n d  of a long 
cord . The meteorogwph 
is careful l y  compan-d w i t h  
standard i n strumen ts be- ' 
fore and after its ascent.  
The first kite is  not always 
flo w n  d i rectl y from t h e  
windlass, owing to t h e  ir
regular surface of the h i l l ,  
t h e  wire bei ng sometimes 
passe! over a pulley se
.cu r�d at an y suitable dis
tance from the w i n d lass. 
Usual ly about 1,000 feet of 
wire is allowed to r u n  d i 
rectly  from the windlass be·  
fore the p u lley is removed . It weighs 15 pou nds for 

each mile of length and THE BLUE HILL OBSERVATORY -BEGINNING OF AN ASCENT. The first kite is a larg!' o n e. 
having at least 70 sqll n re b r e a  k s at 3 0 0  pounds 

strai n .  It is  usual l y  worked at less than half its 
bl'eak ing strength. Contin uous lellgths of 8, 000 feet 
are obtainable, and as fe w spl ices as possi ble are 
used. For attaching tandem ki tes at a n y  point  along 
the main line a special a l u m i n  um cast clamp is used. 
The wind lass em ployed si nce February, 1897, i s  a 
modification of Sir 'Vi l lialll T homson's apparatus 
for d eep sea so u n d i ng, and is shown in our en
gravi n g. The w ire is reeled u pon a drum wh ich is 
an ordl llary flanged p u l ley 20 i nches i n  diallleter 
and 4 inches wide. The fiall ges are groov.ed for 
the recept ion of the d r i v i n g  rope and the brake 
rope. The drum wi l l  hold about 40,000 feet of 
wire, but t h e  greatest amount used heretofore 
has heen 32, 000 feet. The wire passes from the 
d r u m  u n de r a pulley w h ich is moved horizon
tal l y  slow l y  bae k ward and forward by means of 
a calli geared to the axle of the d rum,  and which 
d istr i b utes t h e  wire u n i formly O\'el' the face of 
the d ru m .  A second p u l ley del i vers the wire to 
the strai n p u l l ey, around w h i c h  it passes four 
ti m es. then i t  goes over small p u l leys w h ich form 
a part of t h e  dyn amograph. One of these pul
leys is carried at the end of a rod and m oves with 
it, freely,  in a horizontal guide. The opposite 
end of the rod is held by a heavy spri ng. Any 
strain OIl the wire tends to stretch the spri n g. 
Al l  motion is t ransmitted through suitable levers 
and cams to the pen level", w h ich marks the 
variations i n  intem ity of strai n on the chrono
graph drum, wh ich is covered with suitably 
ru led paper. By t h is means a conti nuous record 
of the pull is  obtained at al l t imes. After leaving 
the dynamogl'aph the wire passes over the swiveling 
pul ley, w h i ch is  show n  i n  our p hotograph. This is 
supported on a ball-beari ng sleeve and takes any hori
zontal direction assumed b y  the wire. This pulley 
rflgisters upon a dial the 
length of wire passin g  over 
it. W ith the apparat us 
the speed of wind ing can 
be varied from seven m i les 
an hour to three mi les an 
hour, and by regu lating 
the engine the speed can 
be fu rther red uced to less 
than one mile an hour. By 
means of the distri buting 
and regu lati n g  d e  v i c  e s 
whieh we h a ve descri bed, 
the w i n d l ass is practic
ally autolllat i c  in action, 
and. when set in motion 
for w i n d i n g, it req uires no 
atten tion except at ti mes 
when tandem kites are to 
be removed from the l ine. 
W h e n  the strain is very 
l ight. a cran k Illay be at
tach ed to the axis of the 
storage dru m  and t he line 
wou n d  u p  by hand if de
s i r  e d . Orll i n arily, 0 f 
cou rse, the steam engi n e  is 
used. The small  house 
behind the engi ne is ar
ranged to move forward 
on rollers and cover t h e  
e n t i r e  apparatus when it  
i s  not in  use. 

of the group of recording i n stru ments carried by the 
kites. '.rh e  height attained in meters, the t.em perature. 
the rel a t i ve h u m i d ity, and the velocity of the wind are 
all recorded on the sallie ch ronograph drum by lIle-

BIRD'S EYE VIEW OF BLUE HILL OBSERVATORY 
TAKEN FROM A KITE BY W. A. EDDY. 

chan isms of the well known Richard type, the fou r  
registering pin  le\'ers being parallel. 

At the back of the instrument is secured a double 
rudder which keeps the end carrying the anemolll�ter 

feet of lifting surface, an d when it has taken u p  984 feet. 
(300 meters) of wino, another of t h e  salli e size is attached 
by means of a clam p. 'l'he brid les of the kites are ad
j ustable, so that the pull  j ust belo w the second kite 

wi l l  not exceed H iO pou nds. Stops of th ree to ten 
m i n utes are made when 300, 600, 1 , 000, 1 . 500, and 
2,000 IJ.J eters of w i re are out, another smal ler  kite 
being attached at t h e  last poi nt. After this, stops 
are Illade after each add itional 2, 000 meters of w i re 
are out. Stops with the mille length of wire out 
are made when the ki tes are being reeled back, in  
ordel' to  obtai n a second set of records at each 
point. The i n t erval between the ascent and de
scent serves to show an y change in the m eteoi'olo
gical phenomena. After it is brought back to the 
ground the llleteorograph i s  again com pared for 
at least ten minutes with t h e  o bservatory in stru
ments before the records are relllov�il . The verti
cal h eight of the instrum€::;.� duove the hi l i  j s  com 
puted by a mathematical formula, t h e  angular al
titude above the horizon bei n g  obtain ed by ob
servi ng the kite with a surveyor's transit. I f  the 
k i t e  is not visible by reason of clouds or d arlmess, 
the heights are taken from the barograph record. 

Since 1894 the work with ki tes at the Blue H i l l  
O bsel'vatory has ad \'anced u n til ,  within the past 
two years, the lll eteomgraph has repeated ly been 
carried to h eights exceed ing to. OOO feet. The 
greatest height-l l , 224 feet above sea le,'el-was 
reached 011 Au gust 26, 1898, and the average 
height obtained d u ring 1898 was about 8,000 
feet. 

Com pared with ba l loolls, k i tes are m uch less ex
pen sive, more easily  hand led, and t he expos u re of the i n 
stru ment is probably eq ual t o  that of the i u strUlnents 
at the ground-solllething impossi ble to obtain with in
struments carried b y  bal loons. Another great advan

tage is t h at the ki tes are 
control lable and t h e  re
cords mal: be obtai n ed at 
any desired poi n t  up to 
over 12,000 feet. Wh ile  the 
heights reached heretofore 
do not equal t h e h i ghest 
balloon ascensio l l ,  t he pro
gress made so far warrants 
th e  bel ief that a height of 
three m iles is possible. 

I n  a d d  i t i o n  to o u r  
vie ws, w h i c h  s h o w  t h e  
steam power w i n d lass for 
kites and the beginniug of 
an ascension, we are ena
bled to present, through 
the courtesy of Mr. Wil
liam A. Eddy, of Bay
on ne. N. J. , a binI's eye 
view of the Blue H i l l  Ob
servatory, w h i c h  he took 
i n  Aug-ust, 1895. w i t I !  a 
camera sustai ned by 11 
kite. 

The meteorograph is one BLUE HILL OBSERVATORY-STEAM POWER WINDLASS FOR KITES. 

The work carried on by 
the Bl ue H i l l  O bservatol'Y 
is watched w ith i u terest 
by meteorol ogists a l l  (.ver 
the wodd. and up to t h e  
presen t  time there has 
not been publ ished an y 
adequate descriptioll  of 
the apparatus which is 
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employed in achieving the remarkable results, so that 
we are pleased to announce that in our SUPPLEMENT 

for next week, No. 1209, we shall publish an elaborate 
paper upon the kites, windlass, meteorograph, etc. · 

This article has been prepared by Mr. S. P. Ferguson, 
of the Blue Hill  Observatory , who has devised and 
constructed the apparatus which we have shown. 

divulge. When the enemy reaches the camp, a power- I 
ful electric or magnesium lamp will shed a light on the 
explosive material, and, at the same moment, when a 
single ray falls upon the apparatus, the bombs will aU 
be exploded. In the same way s ubmarine mines 
would be fired, and, of eourse, it would be useless to 
aim guns. Guns could be directed against the enemy 
without even measuring the distance. With a rect
angular stop, rays would be sent out which would 
form a wall of light which could not be penetrated by 
a bomb, provided with the apparatus  without its 
bursting. Instead of the present problems of aiming 
and measuring with guns, it should be practically, in 
the future, aiming at a light. These are only a few of 
the stories which emanate with delightful frequency 
from the laboratory of this gentleman who is blest 
with such a fertile imagination. 

'rbe C urrent Suppiement. 

The current SUPPLEMENT, No. 1208, has a n umber of 
interesting articles. " Restoration of the Temple of 
Karnak " is a paper accompani.ed by an elaborate series 
of illustrations showing the splendid work which has 
been accomplished in repairing this wonderful mi le
stone in the world's history. .. Tuberculosis In Ani
mals," by W. Hunting, is continued. This is a most 
valuable article, dealing with one of the most se�ious 
problems which now confront us. " Instruments for 
Measuring Small Torsional St.rains " is an article de
scribing a very ingenious measuring instrument. " The 
Use of Musical Vibrations and Chrolllatoscopic Fig
ures " describes Dr. Corning's method of treating nerv

ous diseases. It is an entirely un ique and successful 
scientific treatment, requiring the use of the phono

graph and stereopticon. " Geographic Distribution of 
the Vertebrata " is a lecture by Prof. Witmer Stone 
specially reported for the SCIENTIFIC A MERICAN 

SUPPLEMENT. 

• • • • 
Szczepanik Again. 

Szczepanik occasionally gives interviews to the press 
at his laboratory. and when Dr. Johannis Horowitz, 
the Vienna correspondent of The New York Times, 
went to see him,  a short time ago, he found the young 
man bubbling over with new ideas i n  which the ul tra
violet rays played a major part. The inventor took 
Dr. Horowi tz into a room in which two miniature rail
way trains were approaching each other on the same 
track. At some distance from each other they sud
denly stopped. 'l'his was another one of the great in
ventions added to his repertoire, and the inventor ex
plains the effect as fol!ows : When the trains are ap
proaching each other on the same line of rails, the 
ultra-violet rays of light from the lamps act upon the 
respective electric apparatus, set automatic brakes in 
motion and thus stop the trains, whether in daytime 
or at night. 

• I • • • 
Seventy-aRb A nnlveraary of' Franklin In.tltnte. 

Content •• 
(Illustrated articles are marked with an asterlSL) 
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The i nventor also thin ks that, with the aid of the 
apparatus he is constructing, he will be able to aim 
guns with absolute certainty. On the enemy's ap
proach the other army would withdraw, leaving be
hind baggage wagons and other impedimenta loaded 
w ith bombs. The explosives are furnished with a 
small apparatus, the nature of which he does not 

Franklin Institute of Philadelphia was organized on 
February 5, 1824, and a committee was appointed to 
assist in a formal celebration of the event. The splen
did work the Franklin Institute has accomplished can
not be overestimated. The additions to the roll of 
membership, and the subscriptions which have been 
received to the endowment fund, are practical evi
dences of the interest exhibited. The library is re
arranged, and the model collections have been rehab
i litated. The excellent work done by the sections and 
committees all  points to increased activity. Many im
portant discoveries and important inventions were first 
brought to the attention of the world in the venerable 
building of the Franklin Institute. 

gr:C�':fI'ii ��\Qgr::lt:�ii8e: : : : : :  l� 
Congress and the Technical Bn· 
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RECENTLY PATENTED INVENTIONS. 

A �rlcultu ral Implement •• 
COTTON·GIN.-EuGENE R. BAlmER, Valdosta, Ga. 

'l'he cotton-gin provided hy the present invention has a 
belt with gripping. plates which grasp the cotton in order 
to retain it on the belt. The belt passes beneath a sta
tionary· blade ; and ilie cotton at iliat point Is acted npon 
by a set of stripping-lin�l'!!, which stroke past the edge 
01 the stationary hlade to remove the cotton-eeed. 

LAWN-MOWER.- EDlIIUND A. LANDON, Penn Yan, 
N. Y. The primary ohject of this inventor is to construct 
a machine which win cnt grass and weeds of any height, 
and which will cut close to n tree, shrnb, or sidewalk. 
With this end in vi�w, the machine is provided wlili a 
linl/er-bar baving a rearward extension formed with a 
trallsverse groove in its npper face. A sickl .... har has 
guided, lateral movement on the linger-bar, and has a 
rearwardly�Wwr I'/'ID provided with . tongue l008ely 
engaging ilie transverse gl"Ot.o. � .;n the rearward exten
sion of ilie linger-bar. The arm carries a roller engaging 
the cam·riba of the driving wheel. By reason of this 
construction the knife or sickle-bar will be moved quick
ly and uninterruptedly while ilie machine is moving for
ward. 

Bicycle-Appl iance •• 
SUPPORTER.-HENRY VANDER WEYDE, LondolJ, 

Entdand. The hlcyele.snpporter comprises a pair of 
legs pivoted to work upon nniversal jointa at opposite 
sides of the rear wheel. Springs are so applied III! to tl'nd 
ro swing ilie legs downwardly abont ilieir universal axes. 
Controlling-links. universally joined to the main frame 
and to the legs, con.traiu the legs to diverge outwardly 
when lowered and bring them close alongside the rear 
wheel when raised. The legs are operated by a cord 
paBBlng over pulleys, to the handle-har. Novel mechan
ism is provided wherehy the cord is wound np to bring 
ilie legs into operative position. The supporter is well 
adapted to hold ilie bicycle on any surface, even when 
the roadway is laterally Inclined. 

Elect rical Device •• 
AUTOlllATIC CIRCUIT-CLOSER. - HENRY F. 

BLACKWBLL. Jr.,  Brooklyn, New York city. This in
vention provides means for switching Gamewell. stand
ard ent-ont, lire-alarm signal. boxes into circnlt. The 
means in question comprise two swinl!ing switch-arms 
having connection with the main circuit. A cam oper
ates to move the switch-arms into posItion to close the 
alarm-circolt. The cam is provided with a piniou and is ro
tated by the rack as it engages the pinion in its downward 
movement. This downward movemeut and conseqnent 
rotation of the cam canses the switch· arms to close the 
alarm·circuit in order to sonnd the bell. 

Englneerl nl{ I m p rovement •• 
STEAM-ENGINE REVERSING VALVE.-H'\RRY 

E. BROWN, New Matamoras, OhiQ. The valve-gear 
comprises a main and an exhaust-controlling valve. 
Tha maiu valve has a passlll!e exten ling throngh it, 
adapted to recaive the contro l ling-va l ve, and an exhaust
port within its body connect1D!! with the passal19. A 
hollow controlling-valve monntP.d to have a limited re
ciprocation operates to close the plll!sa�es. imd has ports 
connectIng its Interior WIth the exbaust passa� at all 
times. and other ports adapted to connL'Ct its interior 
with either side of the main valve. A reversing· valve is 
provided. which admits steam to either side of the main 
val ve. It is po88ihle to reverse ilie enl!ine hy the opera
t i · 'n of ilie throttle-valve, thus enabling a nnmber of 
parts to be done away with and simplifying the valve
gear. 

ROTARY ENGINE.-GEORGE H. CARR, Rockport, 
Tex. This Improved rotary engine comprises two r0-
tating piston-disks baving peripheral contact and con
nected to insure nniform rotation by means of gear
toothed sections located at the middle of the leugth of 
ilie disks, a portion only of the teeth and roacting 
gorges extending thronghout the length of the disks and 
forming piston-heads or abntments. To iusure evenness 
of rotation, a toothed sectiou is employed; but m order 
to maintain a durable tight joint and to reduce ilie frlc-

tion to a minimum, ilils toothed section is made as short 
as possihle. By this construction a tight joint and a re
duction of friction are both secured. 

ROTARY·ENGINE.-JAlIIES J. CALLIHAN, New Or
leans. La. This engine has a ring-cylinder with clrcnlllr 
ahntment-cavities opening from the periphery of ilie 
cylinder-cavity. Exhanst and snpply ports open into 
the ahutment-cavities npon opposite sides of a radial 
line. A piston-disk is provided having piston-heads 
litting the cylinder-cavity. Abutments are monnted to 
turn in ilie cavities already mentioned., and bave curved 
recesses adapted to receive and pass the pistoOn-heads. 
The ahntment-edges are cnt away on ilie center line of 
the rece88es, so as to uncover ilie ports when the ahut
ment is In a radial position. 

FUEL-FEED DEVICE FOR FURNACES.-CHARLES 
GROLL, nonbalx, France. This self-acting apparatns 
for stokiug smoke-consumlng fnrnaces comprises a hop
per with regulating-vanes, an endleBB distributing aprou, 
and a distributing-box, the partItiOns of which are 
arranged to allow coal of varying sizes to pass, although 
each compartment cannot receive a greater qnantity of 
coal than that intended for It. In connection with these 
parts a stoklug-device Is utled, formed by a lixed channel 
serving as a support and guide for a selies of chains, each 
acting as au isolated canier to convey ilie coal to the 
several points of the grat.e. Metal bru@hes are provided 
which operate to clean ilie cbains. 

CUT-OFF VALVE.-CHARLES A. PETERSON, Hot 
Springs, S. D. A steam-engine valve has heen patented 
by this inventor, which comprises a valve-body bavlug 
openings leading into the steam-chest and baving ports 
connected with the cylinder-loorts. A hollow maiu valve 
is mounted to torn ilJ the valve-body and has ports for 
registering wiili the !lpenings and the ports In the valve
body. A cnt-off valve is mounted to oscillate iu ilie hol
low main valve to cut off the ports therein from the steam 
snpplv. On the stem of the cnt-off valve, a segmental 
gear-wheel is mounted, which meshes ,viili a Rimilar 
gear-wheel:on ilie engine-frame. The latter gear-wheel 
is rocked by the governor to operate the cnt-Off valve. 

Mecbanlcal Device •• 
TIDE-POWER.-WILLlAlII REED. Manhattan, New 

York city. To provide a tide-power for forming a head 
of water for driving turbines or oilier motors is the pnr
pose of the present invention. A lioat is arranl!:ed to 
ri8e and fall with the tide and carries a number of snper
imposed water-receptacles. Stationary reservoirs at dif
ferent levels are each adapted to he filled from a cor
responding lioat·receptacle at high tide, and are further
more adapted to lill the next highest lioat-receptacle at 
low tide. Any nnmber of water. receptacles may he 
used on the lioat, a corresponding number of station
ary reservoirs being theu employed in order snccessively 
to lift the water to different levels to obtain a head of 
water baving suitable pressure. 

HEMP-CLEANING MACHINE.-JosB TORROELLA, 
Merida, Mex. This machine is so constrncted that there 
will he a total absence of chains, press llre- bars, and 
springs employed in other existing machines to hold the 
hemp or other leaves while iliey are being led to the 
revolving knives In order to be cleaned. For the pur
poOle of holding ilie leaves dnring ilie process of cleaning, 
revolving disks placed at angles to each other are nsed. 
The knives are so shaped npon ilie scntching-wheel iliat 
the qnantity of cut liber found in ilie bagasse will be re
duced to a mlnimnm. 

CLU'fCH.-THEODORE J. KOVEN, Jenw.y City. N. J. 
The present invention provides an improvement upon a 
clntch which has heen patented by the same inventor, 
and which when nsed on a. drive·sbaft with a driving 
pnlley will torn the shaft with a gradually increasing 
rapidity of revolntion until the regular speed is reached. 
A disk baving a receBBed hub is mounted · to slide on and 
tum with ilie drive.abaft, and an extension of the loose
ly mounted driving polley ext�nds over the hUb. Pivot

ed on the disk is au angle lever, of which oue member is 
adapted to enter the recess in ilie hub of the disk, and is 
located in ilie paili of the extension from the driving 
pulley, the other member being cnrved and adapted to 
engage a pin which bas a fixed relation to the le\'er 
There is also a shifting mechanil!m whereby the clutch 

may be carried out of ilie path of the driving pulley ex
ten@ion. The present invention seeks to store power 
when the machine is stopping, so as to make that power 
available when the machine is to be started again. 

PAPER CUT-OFF FOR BOX..cOVERING MA
CHINES.-IsmoR DREYFUSS, Manhattan, New York 
city. The object of this inveution is to provide an im
proved cut-off for 'Jl&per-box-covering machines which 
will be antomatlc in its action and yet capable of being 
operated by band. The attachment may be adjusted to 
boxes of various sizes. The knif .... operating mecbanism 
is constructed so that the knives will act with a shear 
cnt. One of ilie knives has a rocking movement and the 
other a recIprocating movement. The rocking kni:e 
operatel! to meet the cutting edge of the reciprocating 
knife as the latter desceuds and leaves the reciprocating 
knife jnst before its ascent, so tbat on the asC('nt of the 
recIprocating knife the lower knife will offer no resist
ance. 

BASKET-1tIAKING MACHINE.-WILLIAlII JACKSON, 
Traverse, • Mich. The base of the machine carries sta
pling-mechanism and_bas a-reservoIr adapted to contain 
compressed tdr. On ilie base a carriage slides on which 
a form is mounted. A cylinder is held by ilie base and 
communicates with ilie reservoir. A piston-rod is driven 
by the cylinder and moves the carria�. A second cylin
der is mounted' on ilie carria� and bas commnnicatlon 
with the reservoir. A rod is driven by the second cylin
der ; and a mold carried by ilie rod is movahle toward 
and from the form and rotatable therewith. By reason 
of thia construction ilie parts for pres@ing aud clinching 
the elementa of the basket niay be gnided with more 
effectiveness and certainty than heretofore. 

COAL-LOADING APPARATUS.-JAlIIES L. LAlIIB, 
Trinidad, Col. This invention) provides an apparatus 
for loading coal Into cars, and embodies a trestle-way or 
snpport, on which a carriage isImounted to slide toward 
and from the car, the caniage supporting a conveyer 
mounted to tum and to be moved vertically, 80 that it 
may he adj usted in order properly to direct ilie coal. 

APPARATUS FOR LOADING VESSELS.-SAlIIUEL 
H. BRADFORD, Sandnsky, O. The main portion of the 
apparatus compril!Cll a horizontal frame hinged on a hase 
frame, and an endleBB traveling carrier arranged In ilie 
horizontal frame. The carrier transfers coal. ore, or grain 
into a hopper which delivers at any point on an arc or circle. 
The carrier-frame is hinged to vertical standards in tnrn 
adjustably hinged to ilie base frame. The delivery ap
paratus is mounted u,pon a rotatable base-frame, so that 
it may be swnng horizontally at any angle to permit a 
convenient delivery of material. The rotatable hase
frame is itself mounted upon a truck or wheeled frame 
adapted to run on rails along ilie edge of a wharf, 100 tbat 
the apparatue may be easily shifted from one point to 
another. 

TYPE-WRITING MACHINE.-WILLTAlII P. QUIMBY, 
Gettysburg, Pa. The Improvements In the present ma
chine relate partlcnlarly to the spacing mechanism; and 
hy means of these improvements a single or double spac
ing may be effected by one movement, in order that an 
operator, in printing the last letter of a word, may simul. 
taneonsly effect a double spacing to provide for the nsual 
spacing between words. The invention provides a rock
ing escapement-lever, type-levers, a spacing-lever, and in
termediate means including a variably movahle connect· 
ing device whereby the rocking. lever may be posItively 
moved by ilie independent movement either of the key or 
spacing. levers a given di.tance, and may be positively 
moved by the joint operatIon of such levers a distance in 
excess of the lirst distance. The extent of ilie movement 
of the key and spacing levers Is the same in both in
stances. 

FIRE·ESCAPE.-RoBERT WATSON and CHARLES E. 
STBVENSON, Nanaimo, Canada. The lire-escape is of 
that class in which a trolley rail is lixed and snpported 
near the top of n buildina: in a horizontal position, and ill 
arranged to co-operate wiili a trolley hnng thereupon 
and carrying a basket, which may be �hifted sidewise on 
the trolley·rails and raised and. lowered. This Invention 
provides, chiefly, a detachable sectioll for the trolley
rail, which sect.ion may be raised and lowered and ad
justed to allnement with one or more lixed trolley-rails 
arranged at different levels. The adjustable section is 

provided wIth a special brake-mechanism and may be 
raised and lowered, its ascent or descent being regnlated 
either from helow or by a person carried on ilie section . 

Railway-Appliance •• 
SMOKE-CONVEYER AND SPARK-ARRESTER.-

WILLIAlII H. DANA, Dallas, Texas .. It is the purpose of 
this invention to provide a device which shall convey the 
smoke and cinders. of a locomotive to the rear end of a 

train, so that the passen�rs in the cars are not snbjected 
to the annoyances of inhaling smoke and ohnoxions gases. 
With this end in view the locomotive .mokestaek IS 
curved rearwardly and mEl/'ges into a horizontal convey
in/l.-tnbe. This tnhe e1tends over the locomotive, 
tender, and cars of the train. and is made in sections 
conpled together. In the sections of the tnbe screens are 
litted, which arrest the sparks and cinders. Boxes In 
front of the screens collect the arrested cindel'!!. 

RAILROAH-CROSSING. -JOHN C. EASLEY, Van 
Bnren, Ohio. In this railway-device a bed-plate Is ar
ran�d in the croBBing. In keepers on the bed-plate, 
track-sections are mounted to slide. Between the adja
cent ends of the track.aections, track-blocks are movable, 
which slide in gnldes on elevated portions of the bed
plate. Link connections between ilie blocks and sec
tions are provided. On ilie bed-plate, a shifting-plate 
is monnted, which is connected with the blocks by links, 
and which imparts a sliding motion to ilie blocks and to 
the rall-sections. 

SWITCH-OPERATING MECHANISM.-WILBUR J. 
HARRIS, Monnt Pleasant, Ohio. To provide a simple me
cbanism which may be operated by the liange of the 
car-wheel to throw the switch in the direction desired, 
and to provide a controlling apparatns therefor, are ilie 
purposes of this invention. The mechanism bas a pivot
ed bar adapted to be moved by contact with the car
wheel lianges. The bar. by means of intermediate levers, 
links, and connecting rods, throws the switch-rail. The 
direction of ilie throw wHl depend upon the positIon of a 
connecting-rod, which position may he changed at will 
by the motorman. 

SELF·CLOSING RAILROAD·SWI'l'CH.-RuFUS F. 
CARNES, Eldridge, Ala. Not infrequently it happens 
that a train-crew ur trackman forget,s to close a switch 
Rfter a traiu has pa88ed. As a resnlt accidents occur 
which cause not only considerable damage to property, 
bnt sometimed 10BB of life. To prevent such accidents, 
the inventor of the present device makes the closing of 
the switch automatic by providing it WIth a motor set 
into action by the opening of the switch . At the end 
of a certain time, the 1Il0to! is caused to act upon the 
switch. A device is arranged beside the roadbed of the 
siding, to be normally pressed upon by cars on the switch, 
and is provided with a locking device to hold the escape
ment while the ·cars are on the switch. 

AIR-BRAKE HOSE-COUPLING. - THADDBUS M. 

HALL, Bonham, Tex. 'fhis invention belongs to that 
cla88 of conplings for air-brake pipes in which the 
valves between the joints are opened when the piptll! are 
connccted, and held open so long as the connection re
mains nnbroken. The valves automatically scat them
selves when the connection bet·.I·een the pipes is brokeu, 
thereby preventing the escape of air. When the hose is 
pulled apart, the valve i. still left open to work auto
matically. In the present invention the two interlocking 
shells are formed with valvc-seats for ball-valves monnt
ed within ilie sbells. Rotatable supports are connected 
with thc balls whereby they are cansed variahly to rotate 
to and from the valve· seats when the couplings are 
joIned to or disconnected from each other. 

Miscellaneou .  I nvention •• 
CRUTCH.-RICHARD SCHWARTING, Brooklyn, New 

York city. The foot of th� crutch is provided with a 
serrated tip and with an ordinary spring-preBBed tip. 
When the gronnd is covered with ice and snow, the 
serrated or spur tip is lowered into position, so that the 
crutch in resting upon the ground cannot slip. When 
the weather i. flJie and travelin!! good, the serrated tip is 
raised and the ordinary tip used. 

MUSIC-HOLDER AND TURNER.-CHARLES YA
GBR, New York city. This music-leaf turner bas a 
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series of leaf-carrying frames mounted to swing: from 
one side to another. Each frame is adapted to hold a 
leaf of music so that the several frames may be manu
al ly thrown to turn the different lea vee. The music-leaf 
turner may be manipulated with great ease, and may be 
folded very compactly. 

SEWI:>IG-MACHINE ATTACHMENT. - CARL F. 
CAIN and HERMANN SANGTINETTE. Brattleboro, Vt. 
This attachment consiats of a gage especially adapted to 
insure the stitching of a seam of predetermined width, 
or to locate a line of stitching a predetermined dis
tance from the edge or seam of a garment or from a line 
of stitching. The gage bears a scale in inches and 
fr�ctions of an inch, and is so constructed that it may be 
accurately set before it is applied to the bed-plate of the 
machme. The attachment may be placed in position on 
the plate or removed therefrom without dislodging the 
scale-bar. 

PNEUMATIC SIIOE-STUFFER.-FRED G. WHITE, 
Aurora. 1\10. The shoe-stuffer provided by t.he preMent 
inver.tion i. especially designed to give a shoe the de
sirer! shape to display it in a shop-window. The stuffer 
consists of an inflatable bag in the form of a shoe, 
which bag is provided at the toe With a hood which re
ceives a rod whereby the toe can be pushed into the 
shoe. 

ROTARY BRUSH. - NEIL CAMPBELL, Jersey City, 
N. J. In this invention a broom-head for rotary street
sweepers is provided, which comprises peripheral and 
radial webs having axially-extending and alining per
forations receiving connecting ribs. The ribs space the 
broom-material between them. Backing.boards secured 
to the radial webs within the ribs snpport the inner ends 
of the broom-material and hold it in place. With this 
construction the broom may be made of sufficient 
strength to withstand hard usage. 'l:he broom-head is 
easily repaired and thus no inconsiderable expense is 
savcd. 

TRAP-NET.-ABNER S. CHASE, Marshalltown, Iowa. 
The tl'llp-net is composed of two sections, the npper of 
which has a line con "ected with its npper portion. This 
upper section has additional lines connected with its 
lower portion and reeved tbrough the lower section. 
By drawing on tbe first-named line the npper section 
may be l ifted from the lower section, and by drawing 
on the second·named lines tbe two scctlons may be 
drawn toget.her. 

ATTACHMENT FOR SPECTACLE-TEMPLES.-
LEO F. C. GIEBERICH, Manbattan, New York city. It 
sometimes happens that the fine wire forming the hook 
of the spectacle temple embeds itself ill the soft ti�sne" 
of the skin and thus produces painful irritation. The 
inventor of this attacbment overcomes the difficulty by 
providing the hook with a protector formed of cork 
rolled into tubular form with a plurality of layers, the 
outer one of which is secured to the preceding layer to 
give the protector a permanent form. 
. HINGE FOR COUCHES. BEDS, OR ADJUSTABLE 
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��or mining engines. J. S. Mundy. Newark, N. J 
.. U. S." Metal Polisb. Indiauupolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works. Chicago, 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle &; Spoke Mchy. Ober Lathe Co .• Ch.agrin �'alls,O. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co., Spring and Varlck Sts., N. Y. 

Tbe celebrated " IIornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma· 
cbine Company. Foe t of East 138th Street. New York. 

The best book for electnClans and beginners in elec
tricity is .. Experimental Science," by Geo. M. Hopkins. 
By mail, ". Munn & Co . . Dublishers, 361 ,Broadway, N. Y. 

Roche's U New Standard H Electric Necktie Pin. 
Works like a cbarm. Midget Battery. 'l'be electric 
Ii!(ht is a beauty and a wonder. Sent postpaid for $1.00. 
Agents wanted. Wm. Rocbe, 259 Greenwicb St .. New 
York. 

IF" Send for new and complete catalogue of SCientific 
and otber Books for sale by Munn &; Co . •  361 Broadway 
New York. �'ree on application. 

HINTS TO CORRESPONDENTS. 

Name. and A dd " ess mnst accompany all letters 
or no attention will be paid thereto. Thls is for ow 
Information and not for publication. 

Reference .. to former articles or answers .hould 
give date of paper and pa� or nnmber of question. 

Inq n i t·le .. not answered 10 reasonable time shonld 
be repeated : correspondents wll\ bear In mind that 
some answers reqnire not a little research, and, 
though we endeavor to reply to all either by lette, 
or in this department. eacli must take his tnm. 

B u yers wishing to purchase any article not advertised 
in our columns will be fnml8hed with addresses of 
honses mannfactnrin� or carrying the same. 

Special 'V rlUen I nformati o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scie ntific American S u pplements referred 
to may be had at the office. !'nee 10 cents each. 

Books referred to promptly .nppJled on receipt of 
price. 

lli ineral .. sent tnr examination should be distinctly 
marked or labeled. 

CIIAIRS. - AMBR08E HUTTINGER, Cleveland, Ohio. (7598) C. M. D. answers T. E.'s query 
'rhe present invention is an improvement upon a similar No. 7551. as to whether a dynamo works well in a low 
binge patented by the same inventor and seeks to simplify temperature, as follows: A dynamo will work better at a 
thc previous construction. The hinge· sections are connect- f low temperature than at a high one. The lower tem
ed with two frames. One of tbe sections is toothed, A perature keeps the iron cores and especially the copper 
locking-lever is pivoted to the frame of the other section conducting wires cool, securing greater conductivity. The 
and is arranged to engal(e the toothed section. A releas. same applies to the ontside wiring. A Thomson-Hous
ing-Iever is pivoted to the locking. lever and is arranged ton arc generator shows the difference very markedly by 
to hold it out of engagement with the toothed, hinged the position of Its regulator armature on hot or cold nights. 
section. The invention dispenses with the necessity of On warm nights full load would bring armature nearly 
a foot-lever, and enables tbe head portion of a couch, lIat on stop, while at zero the same machine would have 
bed, or chair to be udjusted to any inclination. a surplus good for one or sometimes two 45 volt lamps-

LABEL-CABINET.-CLARENCE A. KNAPPENBERGER arcs. [The above statement is of course true, though, 
and HENRY H. BARNES, Jr., La IIarpe, III. To con- I in answering the original query, It was not necessary to 
struct a druggist's label-case for use in IInding and go into this matter at all, since the only point raised was 
applying the rigbt labels to bottles and packages is whether cold weather wo?ld prevent a dynamo and 
the purpose of thi$ invention. Druggists nsnally em- I storage battery from workmg. The temperature coelli
ploy thread-cases or improvised sets of drawers for this I cient of copper is abont 0'002 per degree Fah •• that Is, 
purpose, with the result that it is not possible readily to I ?opper Improves t-",o-tenths per cent fo� ea�h degree It 
determine which drawer contains the label sought. In IS cooled. The mght temperature in thlS City between 
this label-cabinet, an outer case. having trunnions on the hottest and coldes, mghts . is about 90 degrees. For 
the inside and back of the front edge, and holders con- 100 degrees the conductivity of the copper is abont twenty 
sisting of a front part having a glass panel, are prQ>:ided. per cent �igher in the coldest �ight of winter �han in t�e 
Grooves in two cnd pieces receive the trunnions within I hotte�t mght of �ummer. ThiS �s the whole difference 10 
the case. Means are provided for separating and retain- capaCity of a series wound machme, such as Is the Thom
ing the labels. When a label-holder is turned down or son-Honston ; bnt in a shnnt wound machine the differ
opened, the labels are made easily accessible ; when the ence is still greater.] 
holder is turned np, it acts as a door to close np the (7599) H. W. C. asks : 1. What sub-
opening in the front of the case. stsnce, if any, is opaqne to the lines of force coming from 

AN IMAL-TRAP. - FRANK J. IIEDA, Vesta, Neb. a permanent magnetr A. An Iron screen snrrounding � The trap is constructed of a length of wire coiled to magnet furnishes so easy a path for the lines of force that form a casing. the wire having its resilient end extending few or none leave it to pass through the air. 2. How is longitudinally along the outer side of the casing. A the compass on a modem steamship protected from the trigger Is attached to the casing and serves to hold the magnetic inlluence of the steel and the dynamos? A. spring end of the wire in proximity to the casing. A For the protection of ships' compasses against the Iron loop is carried by the spring end of the wire and projects about them, see SCIENTIFIC AMERICAN SUPPLEMENT, normally into the casing to impale the animal when the Nos. �, 534, 709, 760, price 10 cents each, 3. What Is trigger is released. the best shaped burner for a 'i'rouve acetylene lamp and 
where can I get a burner of that kind 1 A. A two-

De .. lgn.. pronged burner with the jets directed against each other, 
ADVERTI$ING-TABLE. - ELLA F. DOUGHERTY, and the acetylene burning in the air between the jets, is 

Staunton, Va. The table consists of a frame and legs found to work satisfactorily. 4. How can I take off and 
supporting the top. On the top are supported two use the electricity that is found on the belts in a machine 
pockets, between which a hollowed block containing an I shop when the machinery IS runningP A. A comb snch 
Ink-well is placed. In front of each pocket a smaller . as is nsed in all static machines will draw the electricity 
pocket is secured. I from a belt. 

SPOON.-AUGUST MILLER, Taunton, Mass. The chief i (7600) H. P. G. writes : Please inform feature of this desigu is to be found in the peculiar orna. , me how to make a simple eleciric friction machine ! A. menU. of thc spoon, ornaments which consist principally You will lind full instrnctions for making a Holtz maof scrolls and fleurs·de-Iis. I chine, which gives the same kind of electricity in far 
HEATER.-JAMES S. MACKENZIE, North Bend, O. greater power than the friction machine. in SCIENTIFIC 

The design provides a heate'r which ls adapted to fit he- AllERICAN SUPPLEMENT, Nos. 278, 279, 282, price 10 
tween the stove and stove-pipe. Throngh the heater, cents each, with many experiments which may be per. 
pipes run, which condnct air from the atmosphere I fonned with it. 
through the heater and to the room in which the stove Is (7601) J S C asks

·
' How is it we can pla�e? Heated air. is f

th
�
S constantly supplied with no 

I .peak any w�rd �t a�y rate �f vibration in the mnslcal additIOnal expense ID ue . scale ? For instance, I can say boy or any other word in 
SAFETY-PIN. - SILAS P. TOMKINS, Tilly Foster, t, a very .Iow rate of vibration, or in e, a much more 

N. Y. The safety-pin ie provided with a hook adjacent rapid rate; in fact, from the very lowest to the highest 
to a longitudinal member of the pi�. The safety-pin Is rate of vibration per second, showing that It is not the 
primarily designed for nse on horse-blankets, the hook number of vibrations per second. A. You do not speak being slipped over a part of the harness to prevent the a word at any rate of vibration in the musical scale. 
blanket's blowing about. The tone Is formed by the vocal cords in the larynx at 

NOTE.-Copies of any of tbese patents wIil be fum- any rate of vibration which their tension allows. This 
fshed by Munn & Co. for 10 cents each. Please send I tone is formed into words by the mouth, nose, tongue, 
the name of the patentee, title of the invention, and date teeth, lips, and paiate, and in tbls form it issues from 
of this paper. the month. II the mouth is held motionless, any tone 

can be sung, but no words can be formed so long as the Car tru •• rod •. adju.table bearing for railway. J .  
J .  Souder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61U,357 vocal organs are not allowed to move. Carbon clamp for electrical purpose., Bachmanu 

(7602) R. G. asks : What sizes wire by car�u��fe�:ii: ·B:·corni;'ii: : : : : : : : : : . :: : : : : : : : : : : : : : :  �Ig:� 
B. & S. gage correspond to No. 20 and No. 18 American 
gage P A. No. 20 American wire gage corresponds to 
No. 21 B. & S. gage. No. 18 A. W. G. corresponds to 
No. 19 B. & S. 

NEW BOOKS, ETC. 

We have just received from the United Correspond. 
ence Schools of lM-l58 Fifth Avenne. New York city, 
some of their instruction papers. We have examined 
them carefully and we certainly approve of both systems 
which are used and the matter which is taught. They 
are eminently practical, and are particularly valnable to 
the student from the fact that all the material which is 
not germane to the subject is entirely eliminated. Of 
course, a correspondence school can never take the place 
or a scientific school or university, but at the same time 
there is a very large class or people who have not the time 
nor money, nor possibly the inclination, to spend three or 
four years in a school where they are often obliged to 
study things whIch will be of no Immediate value to 
them. 'i'his Correspondence School begins In the proper 
way in making stndents obtain a practical knowledge of 
arithmetic, algebra, logarithms, geometry, mensuration, 
etc., before proceeding to the stndy of principles and ap
plications of the subje"t being tanght. The Schools give 
instru<,tion in electrical engineering, mechanical enl:i
neering, ciVil engin�erjng, sanItary engineering, archi
tecture, art, sheet metal working, pattern making, etc. 
The method of teaching is entirely withont text books, 
all of the instruction papers being furnished by the 
School, and tbey are accompanied by the question papers 
which contain inquiries on the subject cOlltalned in the 
instruction papers. As soon as the answers are received 
by the School they are examined with tbe utmost care. 
All answers are corrected in red ink, and the work is re
turned to the student with snch 8ulrgestions and criti
cisms as will enable him to better nnderstand the su\). 
ject. In this way mistakes are pointed out and the ma
terial furnished is explained to the satisraction of every 
individnal student. Experience has shown that written 
comments on a man's work are more valuable and last
ing than verbal ones, and the students will have the 
.atisfaction of knowing that the criticisms are made by 
competent men. 

TO INVENTORS. 
An experience of fifty year., and the preparation 

of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to posses! 
unequaled facilities for procurIng patents everywhere 
A .ynopsis of the patent luws of tbe United States and 
all foreign countries may be bad on application, and per-
80ns contemplating the securing of patents. either at 
home or abroad, are invited to write to this office for 
prtces, which are low. in accordance with the times and 
our extensive faCilities for conducting the bUSiness, 
Address MUNN &; CO .. office SmF:NTIFIC AMERICAN. 
361 Broadway. New York. 

Carpet sweeper. C. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.580 
Carriage brake. J, G. Ebken . . . . . . . . . . . . . . . . . . . . . . . . . 619.683 
Carriage. musical. E. L. Cady . . . . . . . . . . . . . . . . . . . . . . .. 619,M3 
Cartridge implement, C. V. Burch . . . . . . . . . . . . . . . . . . 619.273 
Case. See I!"'ile case. 
Cbaln • •  procket. R. M. Keating . . . . . . . . , . . . . . . . . . . . .  619.315 
Cbuck for pre.s plungers. C. Gabrlel . .  . . . . . . . . . . . . .  619.5.')7 
Churn and butter worker. comblned, H .  L. Fer-

ris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.291 
Clamp. See Carbon clamp. Seat po.t clamp. 
Cock. automatic cylinder, S. M. Carli.le . . . . . . . . . . .  619.391 
Coffee, apparatus for cooling roasted, D. B .  
Co:�'\:'�,:-ioi-·r;,ialiiinii iiaiiei: 'j: 'R: ·Gri·ndro�::::::: gm:�� 
Compass. ship's or similar, L. Relistab . . . . . . . . . . . . . 619.618 
Composition of matter. C. Rath . . . . . . . . . . . . . . . . . . . . 619,615 
Conveyer and di.trlbuter. belt. Bartlett &; Over· strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.463 
Cork extractor, H. J. Williams . . . . . . . . . . . . . . . . . . . . . . 619.1i48 
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cou.J:�ftf;'o:p'\?n�arT����W!; co���t:; �OUPling. 
Coupling and antirattler, combined, f. M. Ber-
coJi,�I�g for rop,;.: "orei.: ·.ii":: �;: 'Pi-iii.lii::::::: :.: gl�:m 
Cover for vessels. reserVOir, B. T. Johnson, Jr . . . . 619.313 
Crate for demijobns. etc .. G. W. Banker . . . . . . . . . . .  619.:165 Cream separator, centrifugal, W. Johnson . • • . • . . •  619.487 
Cultivator. S. J,. Ailen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619.382 
Cultivator, two-row, W. L. Caldwell . . . . . . . . . . . . . . .. 619.386 
Cutter, B. A. De Costa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.3'.17 
Cutting apparatus. Veilgaard &; McDonal<l . . . . . . . .  619.520 
Cycle. etc . . C. W. Atkin.on . . . . . . . . . . . . . . . . . . . . . . . . . . 619,656 
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Cb.;i,m:.;ii & ·Ruben;;::::. �l�:lm 
R����
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.��.�:. �'. �'. ����:: :  :.: glg:� 

Door open lng, closing, and locking device, E. B .  
DOO

S
���:��:irig 'mechanism; Ii: Ro'wniree::::::::� gl�:� 

Door, storm. O. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,111' 
Dredge winder, Maddrlx & Godman . . . . . . . . . . . . . . . .  619.591 
Dredger and elevator. A. W. Cram . . . . . . . . . . . . . . . . .  619.6i5 
Ilred!(lng apparatus, A. McDougall . . . . . . . . . . . . . . . .  619.U01 
Dredging bncket, H. J. Kromann . . . . . . . . . . . . . . . . . . .  619.581 
Dress protecting edging, Ii:. M. Scheid . . . . . . . . . . . . .. 619.:l28 
Dye and maktng same, black trisazo, C. RI •. . . . . . .  619.5113 
Dye and making same. yellow. 1\1. Ulrich . . . . . . . . . .  619.518 
Dye. makinll yelluw phospbin. Julius &; Tkatsch .. 619.5.7 
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Electric meters, mechanical time switch for two· 
Ele���:;; ;:;oltor�:[

r
b: ',i, i<;: w: Woiilck: : : : : : : : : : : : : :  �m:tW 

Electric motor. C. L. Rosenqvist . . . . . . . . . . . . . . . . . . . .  619,(i2!J 
Electric motor, alternatinJl current. C. L. R08en� 

qvlst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61!1.1:21 
Electric protective system. J. 'romney . . . . . . . . . . . • 619.4.� 
Electrical heater. C. W . •  Jone . . . . . . . . . . . . . . . . . . . . . . . 619.314 
Electrical switcb. A. Brier . . . . . . . . . . . . . . . . . . . . . . . . . 619.465 
Electrical transmission of sound, F. M. Bell . . . � . .. 619,2H9 
Elevator. C. E. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.429 

I::';i���
r 
���

eilo-t�y�i:';'::�ng·iii';: · · . . . . . • . . • . . . . . U19.4OO 

Engine igniter. J{RS, W. L. Crouch . . . . . . . . . . . . . . . . . .  619.300 
EUjlines, incandescent igniter for explosive. C .  
Ext�ac�g��

in
�ee' Cork extracior: 

. 'spike 'ext'factor: 
619,38' 

Eyeglasses or spectacles, A. Kahn . . . . • . . . . . . . . . . . . • 6tH.57'S 
Fan motor. prepayment electric, Fish &; Cox . . . . . . 619.293 
Faradic battery. duplex. J. H. Robertson . . . . . . . . .. 619.«0 
Fasteners, tool for setting members of separable, . 

ble. G. E. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619.r,,1 

�::��:'�:;e�:'�".i t':,�Fr���.��: .�: .�:. ��I.
t
.�: : : ::: �l�:� 

Fence macbine. wire. E. S. Scofield . . . . . . . . . . . . . . . .  6J9.;�'iIi 
Fence making machinld, wire, J. C. Perry . . . . . . . . .  619,h9'.l 

t�:��:,�����fv �C��
i
JJ�c;g�a:t·. �.�.
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�'ertilizer and making same. C. H. Thompson . . . .  619.6:13 
Fertilizer. apparatus for making, A. Nitsch . . . . . . .  619.a.'i5 
File case for cards. �'. Macey . . . . . . . . . . . . . . . . . . . . . . . . 619.:l23 
�·ilter. J. J. Hewe!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.;;1;9 Firearm cartridge ejector, A. E. Grimes . . . . . . . . . .  6UJ.5ti5 

INDEX OF INVENTIONS Fire escape. elevated drawbrid!(e. A. Riecke . . . . . . 619.'39 
Fire extinguisher. W. H. Robinson . . . . . . . . . . . . . . . .  619.U19 
Fireproof bui ldinll. J. A. McKim . . . . . . . . . . . . . . . . . .. 61�.430 

For which Letters Patent of the 
United States were Granted 

FEBRUARY 1 4 ,  1899. 
A N D  B A C H  B B A R. l N O  T H A T  D A T B, 

[See note at end of Ust about cople. of the.e patent •. ] 

Floor cloth macblne. W. G. Thomson . . . . . . . . . . . . . .  619.634 
Floor dresser, L. A. Baumann . . . . . . . . . . . . . . . . . . . . . . 619.464 

�l���¥t��
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�u�in':.·:.���::fei-: : : : : : : : : : : : . ·:. ·. : ·. :: �IUU 

Fluid delivery apparatus, automatic, T. L. Vale-
rius . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . • • . . • . . . • 619,4.11 

Fluid pre.sure brake, M. W. Hibbard . . . . . . . . . . . . . . 619.'81 
Foot rest. adjustuble, P. N. Cook . . . . . . . . . . . . . . . . . . .  619.(li7 

���ri !e�d[���;,;chiii,,: ·G. ·peiiit;;i':::::::::::::::.: �18:� Fumigating device. G. L. Taylor . . . . . . . . . . . . . . . . . . . .  619.700 Furnace. See Boiler furnace. 
Furnace grate. '1'. E. Martin . . . . . . . . . . . . . . . . . . . . . . . . .  619.,(94 

��r�!�u:�:t::�1
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.. .. . : �1�:3�g Accordion. J. Galleazzl. . . . . . .  . . . . . . . . . . . . . . . . . . . . . 619.558 Game. C. H. Bowie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61�.,;t;3 Acid, xanthopurpurin sulfo, M. H. Isler . . . . . . . .. . .  619.574, Gas. apparatus for c#Jllecting carbonic acid, H. S. Advertising apparatus, T. Hansen . . . . . . . . . . . . . . . . .  619,001 Elworthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GlH.:WR Agrlcultnral boiler. convertible, II. M. Crippen . . 619.283 Ga. burner R Scb lumberger Iii" 102:; Air brake. vehicle. R. E. 'Vynn .. . . . . . . . . . . . . . . . . . . . 61�.381 Gas enerator: acetylene, H. C: Sergeant:::::::. ':.: m!J;fll'!I 
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lggmbottom . . . . . . . . . . . 619,(8,� Ga. �older. H. C. Ser!(eant . . . . . . . . . . . . . . . . . . . . . . . . . . 6W.blU 

Animal trap. T. r. Hall . . . . . . . . . .  0 0 '  . . . . . . . . . . . . . . . . . . . 619,566 
GasF�:���.���.��. ���. ���.�

I
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i
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i
�.��.��: .�:. 6HlJ);'l2 Armor plate. C. F. �'lodqui8t . . . . . . . . . . . . . . . . . . . . . . . .  619.295 Gas producer. Burch &; Kasson . . . . . . . . . . . . . . . . . . . . .  Uw. ,,;\S Balance and ready reckoner. combined sprlnJiC'. Gas producer, n. Talbot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,{j,'U W. S� Andrews . . . . . . . . . . . . . . . . • . . . • . . . . . • . • • • . . . .• 619,460 Gaseous media, apparatus for heating or cooling, Bale tie. wire. E. S. Lenox . . . . . . . . . . . . . . . . . . . . . . . . . .  619.584 A. Slucki . .  . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.512 Baling press. C. G. Overmyer . . . . . . . . . . . . . . . . . . . . . . .. 619.� Gate. AlI.up &; Wootan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.1;;;2 ::��: :01��e��Jl:r�v.::aii:::::::::::::::::::::::::�: m�:= g:;�';asi' �g��:l��r '&' Vas·selir::·:::. ·::.·.·: 

.
.
.
.
.
. : ....... � �}�:�f� Battery. See �'aradlc battery. Secondary bat· Gearing, changeable speed. I .. D. Ferris . . . . • . . . . . .  619.51>1 

Batt:��· switch. R. Macrae . . . . . . . . . . . . . . . . . . . . . . . . . .  619,324. Ge����tor. See Gas generator. Steam genera-
Batting machine. P. Kubica . . . . . . . . . . . . . . . . . . . . . . . .  619,318 Glass articles. apparatus for forming, J. J .  Beading or cording macblne. E. &; R. corn'M;:389, 619.390 Gla;.

o;:;�(iing · anei' poii;;l;iilg ·m""iiiilii: �;:��: iii.: 619.694 

�::�l��s��::tc'::1�;' �"i!i-lfng
H

bi;Ps°f:.���·iiog: 
619,367 

GIU���rcomiioiinii: W: Paiiii"i-: : : : : : : : : : :  :i;iiJ:3:i6 'to �I�:� refe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.484 Glycocol e.ter and making same. A. Einhorn . . . .. 619.5J9 Bed bracket. J. C. Woodward . . . . . . . . . . . . . . . . . . . . . . . UJ9.6.'iO Golfometer, S. W. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . 619.529 
��r[ f��:�i�

a:���rt.;. t-. W���iiihwi"k::: :::: :::: �l�:gU &�:d'��.o�i:;:��g. \. ).��
i
�l�'h� : : : : : : : : : : : : : : : : : : : : : �t�:� Belt slide. O. A. Lebman . . . . . . . . . . . .  _ . . . . . . . . . . . . . . .  619.492 Grader and roller. combinedi land, J. M. Robinson .619.504 Bicycle brake. W. n. Crossley . . . . . . . . . . . . . . . . . . . . . .  619.395 Grainer. wood. E. D. Gochnaur . . . . . . . . . . . . . . . . . . . . . 619.296 

�l���l: ����i�:���h':nt�m:d���br;:on·:::���:�: �I�::rt g�f:;�rn�n£i.����·BCiiutz·.·.·.·::.·:·.·.·.·:.·.·:::.·:: .
.
.
.
.
.
.
.
. : �I�:� Bicycle driving mechani.m, A. F. A. Roxendorll'. 619.507 Grizzly or 8eparator. rotary. R. H. Postletll""alte. 619.341 

�l���l: r;:�?e b'a�: �Jjg:rlbl.;:A: ·S: vO • .; : : : : : : : : �l�:m U:::;<;:;::.s���: �e��;
t
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.
: �t�:� Bicycle intel[rll.l crank hanger and rear fork, W. Hanger. See Harness banger. Picture frame H. Fauber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  619.550 hanger. 

�i���l: g���� ��
rll'�M�K�W�.����: : : : : : : : : : : : : : :: �l�:� U:��::: ����?�g �e�I�:.

n
J."p: ·Fieiii::::::::::::.: : :  �l�:� Bicycle 8upport. �'. J. Ward . . . . . . . . . . . . . . . . . . . . . . . . . 619.646 Harrow. W. M. Digby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.2Il5 Bicycle support or rest. H. W. Roby . . . . . . . . . . . . .  619.696 Harvester. corn. Whitney &; Steward . . . . . . . . . . . . . . 61U.377 Boller. See Agricultural boiler. Harvester reel. A. J. Bartlett et aJ. . . . . . . . . . . . . . . . .  619.531 Boiler furnace • •  team. E. E. Gordon . . . . . . . . . . . . . . .  619.563 Head rest. A. W. Browne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.272 Boiler iubricator. steam. J. De.mond . . . . . . . . . . . . . .  619.677 Heater. See Di.h heater. Electrl�al heater. Boilers. gas fuei burner for steam. E. L. Bush . . . . 619.27' �'eed water heater. Hot water heater. Water Book. manifolding. P. W. Paulson . . . . . . . . . . . . . . . . .. 619.6!11 heater. Book. mileage. H. E. Bateman . . . . . . . . . . . . . . . . . . . . . 61�.5:l2 Heating. drying. or airing apparatus. H. Har-Boring bar. W. H. Turton . . . . . . . . . . . . . . . . . . . . . . . . . . .  61!1.450 greaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.(()7 Boring machine. multiple. J. C. Neville . . . . . . . . . . .. 6J9.3.�:l Heel attaching machine. F. F. Raymond. 2d . . . . . 619.707 Bottle. E. B. Pbillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619 •• 3.'1 Hinge, C. H. Shannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.;158 Bottle filling macblne. W. M. Fowler . . . . . . . . . . . . . . 619.H4 Hinge. double acting spring. O. C. Moore . .  619.60'9. 6l!l.b"90 Bottle. non·reflilable. J. 1 •. Jackson . . . . . .  619.310 to 619.312 Hoe. C. Snyder . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.630 Box. See Di.play box. Paper box. Hook and eye. 1. H. Paul. Jr . . . . . . . . . . . . . . . . . . . . . . . . 61l1.7oo 

t:���\;e�e,{';���a���
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c
�:!ke. Ug�:� ��t:�g:�: �: ��&�r!n·:::::::::::::::::::::. :: �m:� Carriage brake. �'luid pressure brake. Wagon Horses from vehicles, automatic device for de-

Bra�����evlce for actuating fluid pressure. M. W. Ho::i���:: �e�I\��
i
����hii;'i-' ii'eilei: 'jj: ii: si';: 619.457 

Br':��.���raiinii 'liiild ·pi-e.iiui-e·: M:"W: Hlbi'.ii-ii: gIg::! Hore
b
��rci;'r: -W:. ii: Ti-iLmiDei: : : : : : : : : : : : : : : : : : : : : : :  �l�:��� Branding device, electriC. Fellowe. &; Van Hoe- Hot �ater beater. A. �'. Buttrick . . . . . . . . . . . . . . . . . . . 61�.542 venbergh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.471 Hub and axle connection. wheel. �'. E. Garner . . . . 619.5til 
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619.519 
U�����!�"t.:::�I?:bt%·1l ���:i��'1r: wiisoii::::: ::: . � gm:fJll Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.330 Incandescent Ii/olht. Welsbach or simitar.IL. Moss 619.59'J 

B��r�r�:::�rf:J:�{��e�w.°3a�iii(;li: : : : : : : : : : : : : nlg:�� Inc
f�s��1���t

s�;�y�!i:t:i:�:l��0�TI. f��W:it��� 619.375 Burner. See Gas burner. Hydrocarboll lighting Incubator. C. Von Culin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.521 burner. IndicathlJl and recording mechanism for measur-Rutton. G. J. Capewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.277 ing lIuids III motors. etc . .  J. E. Tbebllud . . . . . . . 619.632 Camera. magazine, W. D. Robinson . . . . . . . . . . . . . . . 619,695 Indicator. See Office indicator. Can. See Sheet metal can. Insect ring shield for trees, A. Henderson . . . . . . . .  619.409 Cans, bottles. jugs. jars, etc., means for clOSing, Insecticide, C. M. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.612 J. F. ltlcbmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.347 Insulating alternab\ng current circuits, C. P. Car brake. W. W. George . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.562 Steinmetz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .. 619,300 Car coupling. W. L. B. &; E. A. Carter . . . . . . . . . . . . . . 619'387 1' Insuiator. telegraph. 1. B. �'rantz . . . . . . . . . . . . . . . . . . . 619.555 Car coupling. Garber &; Beall . . . . . . . . . . . . . . . . . . . . . . . . 619.559 lroninl( board. Ii:. G. Hummell . . . . . . . . . . . . . . . . . . . . . . 619.573 
8:�,

c
f��r�bnt.\�: 1.SJ��"ii.'::::::::::::::::::::::::: �t�:Wo Ironing machine, O. E. Braconier . . . . . . . . . . . . . . . . . . 619,703 

Car beating apparatus, J. Frumveller . . . . . . . . . . . . . . 619.(()2 (ConUnued on page 12G) 

© 1899 SCIENTIFIC AMERICAN, INC.



J 26 [FEBRUARY 25, 18<)9. 

ORDINARY RATES. 

Iro�\������.��.�,. �.�:.������,���:.�: .�:.� 619.!D; ACTUAL DYNAMO CONSTRUCTION Jack .crew. J. Herzog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.304 
Jar closure. fruit. F. Fau.er, Jr . . . . . . . . . . . . . . . . . . . . . 619.288 Taught by Cor. respondence . Cour.e. al.o given In Steam, Jar holder. frUIt. '1'. �'. Byron . . . . . . . . . . . . . . . . . . . . . .. 619.275 Bridge and Civil Enaineerlnl<' Directed by well-known 

Inside Pall'e, each insertion. - "lJ cents a line 
Back Pall'e. each insertion. - - 81.00 a line 

rr For some classes of Advertisements. Special and Hi{1he·r rates are requireAi. 

'k
0
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i
�� ll'��L . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.665 enllineers. Special term. no ... offered. 
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. �: .������.�: : : : : : : : : : : : :  �t�:�� I nstitute for Home Study of Engineering , I.adder. N ichol & Will.on . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.3:>1 Catalogue free. 220 Seneca St .• Cleveland , Ohio.  Ladle. foundry. D. W. Na.b . . . . . . . . . . . . . . . . . . . . . . . . . 6W.431 -���:;���=:::::::::===:��::i'lr.;:.;;;;;;;ii�;;;j�;;;;;;ij�������� 

1'he above are charges per agate line-about eiJ!'ht 
words per line. 'rhis notice shows the width of the l ine. 
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WO�tPou��!I!!e!���a�S 
time and money by using our 

and Hand Power PlacniQery 
SEND FOR CA TALOG UES

A-Wood-working Machinery. B-Lathes, etc. 
SEDCA FALLS MFG. COMP�. 

Lamp tixture. L. Moss . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  619.5� 
l�ampt incandescent petroleum. A. Poetfel. . . . . . . . 619,436 

I Latch, gate. 8. O. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . .  619.668 
Lawn trimming device, S. Walters . . . . . . . . . . . . . . . . . tiUt,&&" I 
Leather. method of and machllle tor expreJO\sing- I moisture from, E. J. 14\ Qu irill • . . .  , . . , . .  , . . . . ,  619.614 
Leather splittlnJ( machine. J. Hall . . . . . . . . . . . . . . .  , .. 61H.477 
LedJrer balance sheet, H. Swalley . . .  , .  , .  . . . . . . .  , . ,  6m.:166 
tr:�t�

r.
�::��IC':.�:d:ce�t w��reld . . . . . . . . . . . . . . . .. 619.525 

Light for sidewalks. etc .. J. Jacobs . . . . . . . . . . . . .  ' .  619.575 
tl���;�l���t�;,�: W.

r
��g�e·.·.·.·.·. ·. ·.·. ·.·.·:.·. ·. ·:.619.ilir.i·. �l�:� 

Linotype machine, J. H. Rogers . . . . . . . . . . . . . . . . . . . . 6l\J.441 
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: : : : : : : : :  : : : :  : : :  : : : : : �l�:m 

Lock caRe. A. J. WartIer . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . 619.52:{ 
Locomotive tender. G. M. Bishop . . . . . . . . . . . . . . . . .  61U,535 
Locomotive water purifier. Hayden & Wildman .. 619.aoa 

Lubricator. See Boi ler lubricator. 
tg�!ri·:ar�

i
:t�

t
� ·ti;oiio;�: j':i-i: ·North'fOP·. ·:::. ·::::.: �1�:gJl l 

_�_ 6 9 5  Water St. , Seneca Fal ls ,  N. Y .  h��'t!)a'i:'i�:ftinJ';v������H: 'irviiil<: : : : : : : : ' : : : : : : : : :  �l�:� 
BABBITT METALS. -SIX IMPORTANT Me�?:��g� •. �.�:��� . .  ��� . .  �.�:��:.

i
��: . . � . . . J : . . �.: 61U.661 formulas. SCIENTI F I C  AMERICAN SUPPLEMENT 1 • �3. Metal. machine for making expanded. Ii'. H. Pit-Price 10 cents. For .ale by Munn & Co. and all new._ kin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619.340 dealers. Send for 1897 catalo","ue. Met�r. See J.Jiquid met�t:. Two-rate meter. . 

--------------- �il�mge�P8�[���,�g �i�I�'���wmiii: · wi;'diDiii: " 619.442 , P O W E R  & F O O T  I SHAPERS .P LANERS .DRI LlS, 
� AT H E S. �:��LNpE.pr,��P 2�TT1cIJ�ul��t� 
SEBA'STIAN L ATHE. CO.  120 CULVERT 5T. C INC INNAT I. O .  

Foot Power :r,:�;;jfa�!��.!! &1t{-,i>��!,;�;. PI an-
SHEPARD LATHE CO .• 133 W. 2d St .• Cincinnati. O. 

r.. _ � � �!r�t�!o�!!�t��! 

I � less it includes the famous 
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Mil l ing machine. J. C. Potter . . . . . . . . . . . . . . . . . . . . . .. 619.501 
Mining apparatus. placer, G. Wetherby . . . . . . . . . . . . fi19,647 

�g���. �j,�r�?;" for ·paYiii;': ;"ut; 'L: ·i.i;'·deio·i:::: �m'� 
Monkey wrench. J. K. Damel . . . . . . . . . . . . . . . . . . . . . .  619.546 
Mop holder. De Groat & Henning . . . . . . . . . . . . . . . . . .  tn9.547 
Mop wrlnlter. A. M. Burnham . . . . . . . . . . . . . . . . . . . . . . . 619.664 
MOlor. See Electric motor. (4'an motor. Hydrau

lic motor. 
Musical .cale ladder. E. A. Fletcber . . . . . . . . . . . . . . . . 6m.2\» 
Nail or spike drawing device, O. E. Martin . . . . . . . •  61Sl.a25 
Nest for fowl •. W. F. Maurer . . . . . . . . . . . . . . . . . . . . . . .  6\9.595 
Net, trawl. J. W. Pearson (reissue) . . . . . . . . . . . . . . . 11,717 
Nipple bolder. E. L. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.553 
Nozzle, char"inl<. J .  Craig. Jr . . . . : . . . . . . . . . . . . . . . . . . .  619.282 
Nut and bolt lock. I. C. Woodward . . . . . . . . . . . . . . . . .  �19.r,.j9 
Nut tapping machine. G. Dunham .. . . . . . . . . . . . . . . . .  619.548 
Office Indicator, C. W. Reeve .. . . . . . . . . . . . . . . . . . . . . . 619.616 
Oils. purifying. C. Culmalln . . . . . . . . . . . . . . . . . . . . . . . . .  619.545 
Package. shippinJe. W. B. Thomson . . . . . . . . . . . . . . . .  619.3fi9 

M I LLI N O  
C U TTE RS� 
of  all .tyles and .izes for .lIltlng, .Iottimr, face and side milling, forming, tool m
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c
f;::!�ed blades, in-terlocked, singie and in �angs. Reamers, Taps and Dies. 

THE PRATT '" W H I TN EY CO •• Hartford ,  Conn.,  U.  S. A. 

Ever used WILLIAMS' SHAVING SOAP for 
shampooing' NoY '  Then you have missed one of 
the greateAt l uxuries imaginable. It is simply 
f!:�:�I�
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SOAP will make when rubbed into the hair BDd 
flcaip. Ho .... cleansing, coo l ing Bnd refrsshin.r i.t 
isl How thoroughly it removes every particle of 
dandruff. and how 80ft. "fluily" and silkr it leaye8 
the hair! 

Like to try it? Sample free for 20. stamp to paJ' 
postage. 

WILLIAMS' SHAVING SOAPS are tbe recog
nized Standard the world over. 

The J. B. Williams Co., Gla8tonbUl'J', OonD. 
Depots : London, Pari., Drelden, SJdney. 

are drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
��l'Wh·�fH \f���rih�:' �� Ol iver Street, Boston,  Mass. 

�::l�i�l��o�� ';�'!i.
J. W. Dudley .. . . . . . . . . . . . . . . . . 619,468 

F 
0 

U R Pad and pad holder. combined. G. C. Prince . . . . . .  619.613 T O O L S I N  O N E � Send postal for Free !Sample PaciLall'e. 

PUNCHING & (S)s 
SHEARING 
MACHINERY. 

Paint. fireproof. S. Kalamaikowski . . . . . . . . . . . . . . . .  619.579 Paper bal< machine. D. Appel . . . . . . . . . . . . . . . . . . . . . . .  619.262 
Paper box. R. Gair .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.475 
Paper coating machine. H. M. Reichenbach . . . . . .  fi19.617 
Pen. fountain, A. A. Waterman . . . . . . . . . . . .  619,70l. 619.702 
Pen. stock. F. B. Linn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.688 
Pens. detachable foulltain or reservoir for, J. K. 
Pic{;,��'}�;;iD;; ban",e;.: 'M: L·Ricti : : : · : : : : : : : : : : : : : :  �t�:ill 

If Interested, write tbe 
E. 5. STI LES P�ES5 

WATER.TOWN, N. Y . ,  

Pipe e ll  tting and threading tool. Walter & Rep-
CO. PiP���ilit: :i: F: Po·oi:.·.·.·:.·.·.·:.·.·.·: . .  ·.·.· .

.. .. . : . . ::: . . ::::::. �t�:�� 

for tbelr Illustrated Catalogue " S. A." 

WORK SHOPS 
of Wood and Metal Workers. with
out .team power, equipped with 
B A R N E S '  FOOT P O W E R  
M A C H I N E R Y  _ 
. '10W lower bids on jobs, and give 
teater prodt on the work. Machmes 

lent on triaJ it deSWld. Catalog Free. 
W. F. &. JOHN BARNES CO. 

1 999 RUBY ST. , ROCKFO R D  I LL. 

"A  Torno That Tolls of Tools," 

Plane. bencb. M. D. Conver.e . . . . . . . . . . . . . . . . . . . . . .  619.39C 
Planter. C. H. Child .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,388 
Planter. corn. H. N. Randall . . . . . . . . . . . . . . . . . . . . . . . .  619. :>15 
Planter, corn. Underwood & Sprallue . . . . . . . . . . . . . .  6I9.tuO 
PlanterA, anchor and ten�ion device for check 

row corn, K. K. Lerol, Jr . . . . . . . . . . . . . . . . . . . . . . . .  619.5R.5 
Plow. E. A. Bennett .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.270 
Plow planting attachment. E. L. Morgan . . . . . . . . . .  619.597 
�l�:: ��:�1. 'll��atil�Y.?����: : : : : : : : :  : : : : : : : : : : : : : �t�:�;� 
Pole tip .prinl< catch. A. O. Ullrey . . . . . . . . . . . . . . . . . .  61!1.638 
Polishing device. J. Wbittenham . . . . . . . . . . . . . . . . . .  619.:·m� 
Portable stand or supoort, H. Stevenson . . . . . . . . . .  619.362 
Poultices warm, appliance for keeping, H. E . 

Grimball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.564 
Precious metals from ores or slimes. process of 

and apparatus for extractinJr. H. Riecken . . . . .  619.34,9 
Pre.ervinll food •• F. Stark . . . . . . . . . . . . . . . . . . . . . . . . . .  619,446 
Press. See Balin� press. 
Printing machine. electric, G. I.J. CampbelL . . . . . . . fil9.66j 
Pruninl< Implement. W. Baller.tedt . . . . . . . . . . . . . . . .  619.462 
Pulley covering. Jacobson &. Wessman . . . . . . . . . . . .  619.486 
Pulley. sbiftinl< mule, A. G. Lawrence . . . . . . . . . . . . .  619.491 
��:::U�·J:·8���ie;.: : : : :  : : : : : : . : : : : : : : : : : : : : : : : : : : : : �t3:� All abont every !mown Tool, large and P H W ith 619 645 

�'::,':!�nt
a
::'�r�:t ��r�e. 'l�ve�����1 "ctn

e� p�:::g' fo'r p�m��ig: ·moiils.e.; · etc:: ·X.biirY· ·k . 

�&i�it_'��t�j��:h�1:��¥i pu
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to da'.e TOOL CATALOGUE tor Pump, rotary. A. '1bom.on . . . . . . . . . . . . . . . . . . . . . . . . .  619.368 
1898 510 e. witb Index Pocket Rack. See Cycle rack . 
• Ize �.la.l'o':fnded edge. and .tltcbed n:u::�: :f:���i!.· !.o;.

dIi:iiiz: : : : :  : : : :  : : : :  : : : :  : : : : : : :  �t�:�� cov.ers. -Every foreman of workshop I Railway signal system, Hansel &. Freeman . . . . . . . .  619.406 r f
:rs
cto

� 
.�oUld bave R copy. MRUed I RIlilway .plke. J. R. Kunzelman . . . . . . . . . . . . . . . . . . . .  619.582 or 

�:;T�OMERY & CO. �:�I':'
a�:e

w:li:;�v.?t:r ��.:r.e . . . . . . . . . . . . . . . . . . . . . . . .  619.280 

lOll Fnlton Street, New York. ��:�..:!:/"P��iila:ltbY: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ���:�� 
Presset:! for Roll. compound. H. W. Mun.ey . . . . . . . . . . . . . . . . . . . .  619.496 

i:I Rotary .team engine. W. l. Pbifer . . . . . . . . . . . . . . . . .  619.434 
Rng material raveling machine, G. P. &; H. J. 

Sub=Press Work. Scblemmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.697 
RUling machine. Hickok &; Cooper . . . . . . . . . . . . . . . . . .  619.411 
Sand .creen. C. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.443 

Five sizes. Sub-Presses and 
Tools to order. 

IIJr Send fO'/' Circulars. 

BLAKE & JOHNSON, 
P. O .  Box 7, WATERBU RY ,  CONN. 

WE A R E  T H E  I N V E N TO R S  OF 

Su.sh balance and lock. Hironlmus & Harness . . . .  619,571 
Sa.b fastener. M. Anl<el . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.461 
Sa.h fa.tener. J. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  619.«4 

§::·d�;,��e�.
t
ct���iaj.: ·H:L: Be·.;: : : : : : : : : : : : : : : : : : : :  gl�:� 

Sawmill, band , A. G. Lawrence . . . . . . . . . . . . . . . . . . . .  6IP.400 
Sawing machine. wood. S. W. Butterfield . . . . . . . . . .  619.541 
Scale. alarm . P. Hammacber . . . . . . . . . . . . . . . . . . . . . . . . 619.478 
Scale, computinl<. T. J. Dunlea .. . . . . . . . . . . . . . . . . . . . .  619.286 

T H E  ��:l�: :����� �o.!�gt�;,ii:W:F: siimp80n: : : : : : : : : :  �t�:� CAULKING MALLETS Sci.sors • •  hear •. etc . .  J.  M. F. Weldemeyer . . . . . . . .  619.373 

Plf 
Screen. See Sand screen. Window I!creen. 
Screw threadin� machIne. W. L. Clouse . . . . . . . . . . . 619.673 

NOW USEO IN ALL T H E  S H I P  Scrubb.inl< macb.ine. Rickmei�r &; Hadley . . . . . . . . .  619.�8 T YAROS OF T H E  WORLO. �cutcbml< macbme. S. Stanbrldge . . . . . . . . . . . . . . . .  �19 •. 159 
We make Mallet. of all de.crlp- Seal • • nap. ¥. J. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.,(04 

" tlon •. Tbls Is our .peclalty. 11- ' Seahng deVICe. bottle. W. H. Northall . . . . . . . . . . . . .  619.003 
lu.trated Price LI.tand Catalogue Seat post clamp. E. H. Ebrman . . . . . . . . . . . . . . . . . . . . .  619.4&.l 
mailed upon application. Secondary battery. A. Schan.chleff . . . . . . . . . . . . .  619.622 

N. Y. MALLET '" HAN OLE WKS. Semapbore blade. E. E. Ford . . . . . . . . . . . . . . . . . . . . . . .  619.472 
Established lIWli. Separatlnl< I<ranulnr materials, J. Hll<ginbottom 619.482 

4 50 E. H ousto n  St., N. Y .. U . S. A. sepra��n.fr����itic .���:.�'.�I.� 
•
. �.�������.� :.��: �: 619,636 

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

The Ideal Micr08cope for Amateur 
Research. Stands unequaled for precise 
and accurat.e adjustments and ortlcal 
excellence. Wltb objectives giving from 
50 to 500 diameter., in case, l!Hil.OO. 
Send. for new Microscope Catawgue B .  M .  

Q U E E N  &; C O . , INC. 
1 0 1 1 Chest n ut St., Philadelphia, Pa. 

Separator. See Cream separator. Steam separa
tor. 

Separator. J. M. E.chutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61�.3.'>3 
Sewing macbine. Scott &; Dance!.. . . . . . . . . . . . . . . . . . .  619.624 Sewing machine fan attachment, A. Russell . . . . . .  619.508 
Sewlnll machines, etc. , cabinet for, Kundtz & 

Gedeon . . . . .  . . . .  . . . .  . . . .  . . . . . .  . .  . . . . . .  . . . . . .  . . . .  . . . 619.319 
Sbaft coupling. veblcle. A. M. Tebbett • . . . . . . . . . . .  619.515 
Shears for ripPIDll seams. L. Merrill .. . . . . . . . . . . . . . .  619,326 
Sheet metal cans or boxes. manufacture of, F. 

W. �'ea ver. . .  . . .  . . . .  . . . .  . . . .  . .  . .  . . . .  . .  . .  . . . .  . .  . .  . . .  619.289 
Sbelvinl<. D. E. Hnnter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.417 

I Shelvlnl<. adjustable. D. E. Hunter . . . . . . . . . . . . . . . .  619.416 
Sbelvinl< adju.table library. n. E. Hunter . . . . . . . .  619.418 
Sign. electrical. W. A. Harvey . . . . . . . . . . . . . . . . . . . . . .  �19.fi!l7 
Sll<n holder. W. A. Ulrey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.6:l9 

�ifa�:� ��fl���
i
8��,!'g':i::.��: .����.�� � .���I.�:: : : : :  �m:w.g 

Skate runner, J. M iner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.327 
Sled. bob. J. B. Pame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6m.4.'!a 
Slelj,b knee, A. &; L. H. �·elker . . . . . . . . . . . . . . . . . . . . . . 619.470 
· Sliclng mecbani.m for bread. etc .. J. M. Hoff· 

I mnn . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . 619.415 
Rnap book. C. M. Beard . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . 619.658 .. '�;;;,t:erll;;';;:.,iel!f=tligb:t: RolderinJi[ machine. can, E. F. Dorsey . . . . . . . . . . . . . .  619.6.'H 
Spanner. R. Hoare .. . . .  -. . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  619. 414 

• Spike extractor. L. Luckboll' . . . . . ... . . . . . . . . . . . . . . . . . 61U.424 

DORMAR'S 
VULCARIZERS 

a r e  u sed a l l  over t h e  wor l d .  

or Spinning machine 8pindle bobbin holder. T. F. 
Roney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.506 

Spok" socket. W. L. Murray . . . . . . . . . . . . . . . . . . . . . . . .  619.600 
Spoolinl< macblne tube holder. D. Jack.on . . . . . . . .  619.3O!l 
Spoon .oup. H. Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . .  619.363 
Sprocket wheel for cycle cbaln •• G. W. Bull'ord . .  619.537 
Stacker. W. G. Kru.e . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  619.423 
Stand. See Portable .tand. '1'rlpod .tand. 
Steam Jj[enerator and hot water beater, W. C. I 

Hilll<ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.412. 619.413 ' 
Steam .eparator. R. Hutchison . . . . . . . . . . . . . . . . . . . . .  619.:J08 
Steammg ve.sel, R. M. WiIIiRm .. . . . . . . . . . . . . . . . . . . .  �19.455 I 

Combined vl.e, an
vil, drill and cut
off. Send u. .a.50 

and we will 
send you tbl. �.OO outfilt. . , The d r i l l  

alone I .  wortb the mOll"!. Tbe ja .... open elr.bt Incbes. 
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EVERY FACTORY 
Warebouse, School, Hotel or Public Buil�lnl< where quick Inter
communication between floors and 
rOOIDti is necessfl.ry should have the 

NESS AUTOMATIC SWITCH 
TELEPHONE SYSTEM.  

Two styles of instruments 
IDA.de up ; one with battery 
utber witb m8l<lleto. Ree 
latter-most desirable for 
lines connecting building •• 

�h� PH�:����C���t Elec. Co., Boston (Brookline) , Mass. 

GEM: PAPER OLIP A neat and practical device for boldlng papers 
together and attachina memoranda to books, papers and securit1e�. It also take8 the place 

do �Itb��l��j��: ��Ut':;'I��ta� :�ln:1l�::� 8�ri 
sati.factory device for tbe te,&£orary attach_ 
me

tJbcg�'YI:'1·N � a/ji:
x
N°lgo'l,°W�::, GIIii:t) t il" Ninth Avenue, New York. 

W E  W ILL  D O U BL E  Y O U R  S A L A RY 
If you ... HI study at home In spare time. Conrses ln Electrical, MeohanlcaliClvll and Mining Engineering, Mecban
ical Drawlnl< aod Machine De.lgn, Architecture, etc. Co.t, next to notb ng. Best text books free. Write for 
free illu.trated 100 p. 8. A. Circular. Sample pages of text books, drawing plate and booklet of letters from 
.tudents all over the world. 
TH E UN ITED CORRESPONDENOE SOHOOLS , 1 56 Fifth Ave. ,  New York. 

This beats Wino, Steam. or Horse 
Power. We oner the 

WEBSTER 2� actual bor.e power 
GAS E NGINE 

for $11l0. leso 10% dl.co"nt for ca.h. 
Built on lotercbanl<eable plan. Built 
of best material. Made In lot. of 100 
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Made for Ga. or Ga.olln�. AI.o Hori
zontal Engine •• ( to 30 horse power. 

IT Write Jor Spectal Catalogue. 
CO .. 1 0 7 4  West 1 5th St .. C H I CAGO 

Ea.tern Brancb, 38-D Dey Street. New York City. 

PRESSES,  D I ES and 

I Spttial . matbintry I 

For Sheet Metal Workers. � -
West Mfg . Co. , Buffalo, N .Y. , U.S.A.  

SAV E YO U R  F U E L. 
You will find onr Gasoline 

THE ELECTRIC HEATER.-A VALU-
able paper, with working drawinge of various forms ot 
�t:c��
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TIFIC AMERICAN SUPPLEM "NT 1 t 1 2 .  Price 10 cent •. 
For .ale by Munn &; Co. and all ne ... sdealer •. 

MIETZ & WEISS 
KEROSENE 

ENGINE. 

HO ISTING ENG IN ES 
a great .avingover .teamand Power 7 Power ? Power I a perfect, economical boon • where wood, coal or water . 
t{o'ih

.c
f:i"c�I�

d 
��

b
-��;:� �ACINB GAS AND GASOLINE ENOINES. 

hol.t from 10 to 50 H. P. for LOCAL ENGINE AGENTS WANTED 

,. 
. W!��;' J::�f�:

s
fu�PyC�'ar'it�: Racine Steam and Vapor , 

teed. Send !Of' free Catalogue Launcbe.. RaCine Row and . 
and state size of enq;ne wanted. Weher Gas �A.a�o- ' Sail Boat.. Send .tamp. for 

..
. 

line Enll'ine Co., (()2 S.W. Boulevard. Kan.a. y, 0' 1 Catalol<Ue. Specify one wanted. . . - PALMER Stationary . CARSE BROS. CO" > ..., ..... _._"., and Marine Ga.ollne En- 64-66 WaLa.h Ave. Cblcago. n 
�nes and Launche.kMotor ________ • _____________ _ 
CR!fl� •• 

Enffi!.��i nll��� " WOLVER INE " aAS AN D SAS O L I N E  glne.. Send for c::taIOI<. 
PALMER BROS., MIANUS. CONN. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's U.e.-The utilization of 1 10 volt 
electric circnlts for .mall furnace work. By N. Monroe 
Hopkin.. Thl. valuable article I. accompanied by de
tailed working drawlnl<. on a large scale, and tbe fur
nace can be made by any amateur wbo is versed in the 
u.e of tool.. Tbl. article I. contained In SCIENTIFIC 
AMERICAN 8UPPLEMENT No. I t 8�. Price 10 cent •. 
For .ale by MUNN &; Co., �R1 Broadway, New \'ork City, 
or by any bookseller or newsdealer. 

H IGH GRADE W���G MACHINERY 

t 
Single Machines or Com

plete Equipments for 
Any Class of Work. 

Your CorrespondffiCe is Soli<:ited. 
PI"' Uiu.trated Matter and Prices on 

appllcat.lon. 
.J . A. FAY &. CO. 

Exclusive Manufacturers of Steam Ma
chine. for Rubber Stamps. We al.o make 
r.Vm �1�

a
:o It�

nl
l
el�"st��'::P!�� S't��c\� 

Tool. and Supphes. Bras. and Steel Die. r�Ie;:IIl'" ir{e �l�ft��
p
o�

s
:ri kl����8tE��ft:b�� 1= .. 

Printing Presses, · with complete outfits, 
from ,1 to 1100. IF' Send for CataJoaueo. 

THE J. F. W. DORMAN CO. 
1�1 Eo FQeUe 8&.. Bald •• re. Did.. 11. So A. 

8teerinll npparatm�. vessel. T. \V. Moore . . . . . . . . . .  6]9.329 I 

li��i:�fgjl:�:i�!if�:�;�t:��::itt�I����� � iiHt I T I ME 
Strap loop or keeper, A. Burson . . . . . . . . . . . . . . . . . . . .  619.540 
Stump extrHctlnl< device. J. C. Sbarp . . . . . . . . . . . .  619.511 
Swinging bracket. 'I'. Smith .. . . . . . . . . . . . . . . . . . . . . . . . .  619.«5 
Swltcb. See Battery swltcb. Electrical switch. I RaIlway swltcb. (c,;onumwA Oft pG(IC In) RECORDER 

1 0-30 John St., CINCINNAT I ,  OHIO 

The Rochester Oard System 
:=.�r ::d�

e�';MI':.t�ar:AI��,.\'a1°�C� 
AlliER .. Dec- 24. 18118. 
WILLARD a FR I CK MANUFACTURING CO. RocllUTD, N. Y. 

© 1899 SCIENTIFIC AMERICAN, INC.



FEBRUARY 25, 18<}9·] 
Founded btl Mathew Ca,.el/. 1785. Swltcb stand. W. E. Miller . . . . . . . . . . . . . . . . . . . . . . . . . .  �19.�28 

Tablet bolder, writin�. it. H. Paxton . . . .  . .  . . . . . . .  6W.ti07 
H E N R Y  C A R E Y  BA I R D '" C O .  1'a

���:e��
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.�� . •  ��.����:. ����.i��� •. �: �: �19.4J
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I N DUST R I A L  P U B L I S H E R S . BOOKS E L L E R S " I M ,"O RT ERS Target trap. C. Sebastian . . . . . . . . . . . . . . . .  : . . . . . . . . . .  �19.ti.-. 
8· l O W I n ut St. Ph i ladelphia. Pa . • U . S . A . 'I,'elegrlipb key attacllme�t. A. J. HendrICk . . . . . . . �1Y.4!o a • 'I elephone attachment. � .  LIDd. J r  . . .  , . . . . . . . . . . . .  �19.�� 

ur Ou,. New and Enlarged Catalogue 01 Practical and , 'l'elepbone .ignlihllg system. U. M. Bhs • . . . . . . . . . . 619.662 
Scientijf.c Books, 92 pages. 81'0. a New Vatal.oQue of Books on 1.'e�tile materials to openers. means for re�ulat-

25 Steam. the Steam E1UJIne. fte . •  and our other Catalogues. 109 feed of. T. R. Marsden . . . . . . . . . . . . . . . . . . . . . .  �19.f. 
the . ,-,- ' .  . br h 01 Scimee applitd to the Tblll coupling. J. W. Mulhn.. . . . . . . . . . . . . . . . . . . . .  . 619.:.32 W'KlIoC' co've'l""l!11.g every am ' . 1.'le. See Hale tie. .. Arts. sent !re-/!; and. tree 0.1 postaQe to �nll one tn an'll part of 1'ire. cushiun. S. }4'. Swanson . . . . . . . . . . . . . . . . . . . . . . . .  �Hl •• 4.' the world woo wlU lurn .. h m wlth I>i8 addr.... 'l·ire. pneumatic. J. P. W arner . . . . . . . . . . . . . . . . . . . . . .  619.!53 

placed upon your kitchen range 
will .upply the family liberally 
witb .parkling distilled water. 
MORt Scientillc in con
struction. Laraest tluar-
:::!!:;3 �P3��lJ;a H\!:::! 
sition. Endorsed by Ral
�ton Health Clnb. 

8�nd posta) for booklet uB" to 
The A. R. BAI LEY M FG .  CO. 

64 Malden Lane. N . Y. 

ACETYLENE APPARATUS 
Acetylene number of tbe SCII<NT'FIC AMI<RICA " SUP
PLI!:M t!;NT, describing. with full Ulu8tration�. the most 
������:::fA� o:c��;::n�':,�

e t::: �:�:��
a
�:KN
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'I'he R'88 &8 made for snd used by the microscopist and 
student ; its use in the m agtc lantern. '!'he new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AM"RJCAN SUPPLEMENT. No. 103'7. 
Price 10 cents prepaid by mail. F'or other numerous 
valuable articles on this sUb�ect we rf"fer you to p�e 2] 
��3�8�
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to any 

is water free fromorgantcmat .. 
������:tE�".�W:8�%\�t"f:d��� 
stifl' j01nts, rheumatism and 
disorder. of the kidney •• 

The San itary St i l l  
produces It (aerated) I n  any 
quantity very cheaply and sim .. 
ply_ � Our $10 Still bas twice the 
�f�ail �:cg:�r::d g;fh�

s
J.

h
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Government. Send for booklet 
T H E  C U P R I G RAPH CO., 1 3 S N. Green St •• Ch icago 

KEEP I N S HA P E ! &'''a� �I
U�;rn 

COli
t �� ����i 

or pe�. Keep 1t tn shape by ustnll the u Wame in Your 
Coat " Coat Hanliter. It prevents wrtckles and tears � 

I 
a;d pr

:
serve� tbe Rarment. 

-l1li1 'ATIIm:D. 
Made ot' Aluminum. Spectal kiuds for 8jcycle�. �u.:.ch
els etc. Attacbed in a mmute to anything. Any lund 
with your name on, 200., PQli'It paid. Circular free. AgentB 
wanted. R. A. Chapman. Patentee. (() Stanton :;t .• N. Y. 

'I'H E � E '\, UIUlIO·I'OI., C:::O IJ�'I'.:IC 

Registers an accurate &cco unt of work done on print-
��te�

r
:����afi�

a
�a�&\�::: 'C��:l:t 'r��� �� 

repeats automattcal ly. Sim pIe, accurafe, durable. Spe
cial couuters to order. � SendJor circular. 

C. J. ROOT, Bristol, Conn., U. S. A. 

Hammer Dry Plates. 
Absolntely Uniform and Clean. 
For the Hand Camera and Profes.lonal. 

P E R P E T U A L  M OT I O N  

Mannfactory Established 1 '761. 
LEAD PENCILS. ()OLORIllD PENCILS. t!LATE PENCILS, WRITING SLATES. STEEL PENS. GOLD PENS. INKS. PENr'lL CASES IN SILVER AND IN 
GOLD, STA'l'IONERS' RUBBER GOODS. RULERS. COLORS AND ARTISTS' MA'I·ERIALS. 
78 Reade Street . N ew York, N .  Y.  

Manufaccory E.tab1ished 1 '761. 
' 

Tire. pneumatic wheel. G. H. Clark . . . . . . . . . . . . . . .  tilH,f .... 4 
'l'ires. mechanical fastening for pneumatic. G. A. 

Burwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.385 
Toblicco poucb. W. N. Lockwood . . . . . . . . . . . . . . . . . . .  6m.588 
TODjlUe scraper, B. Bu�hI!Jann . . . . . . . . . . . . . . . . . . . . . . � 19.� 
'rrack vehicle. S. B. DICkmson . . . . . . . . . . . . . . . . . . . . . tiHUj,8 
Train 'plpe coupling. automlitic. J . E. �'orsytb . . . .  61�.401 
Trap. See Animal trap. '!'u.rllet trap. 
Trimminll ruakinJl apparatus, G. E. Spieeker. _ . . . .  6m.358 
TrIpod stand. J. W. Bennetto . . . . . . . . . . . . . . . . . . . . . . . 619.6.;9 
Trolley. C. W. Larson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.320 
'1'rolley catcber and retainer. W. B. King . . . . . . . . . 6W.;l\ti 
Trunks. adjustable partition frame tOl', C. D. • Williamson. . . . . . . .  . .  . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . .  619.456 
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'I'wo rate meier. C. U. Haskins . . . . .. . . . . . . . . . . . . . . . . .  6IU.:lO'J 
1'ypewrIting macbine. J.  �·elbel . . . . . . . . . . . . . . . . . . . . 61�.2!!'l 
���::.
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Valve. � .. W. Knupp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.705 
�:l;�: w.a
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·ot: �'t'�rri: : : : : : : : : : : : · : : : : : : : : : : : : : : :  �l�:� 
Valve or bal cock. lIoat. J. �'. Miller . . . . . . . . . . . . . . .  619.427 
Valve. reducing. Vauelain & Henderson . . . . . . . . .  ti1H.ti41 
Valve. steam radiator. C. J .  Balt.hasar . . . . . . . . . . . . .  619.264 
�:�I�I:. 'i::��;,�.

h
��f�

a
Jb'1;y�·. �: .���g�.

i
��

O
� : : : : :  �l�:� 

Vehicle. motor. C. E. Woods . . . . . . . . . . . . . . . . . . . . . . . . 619.527 
Vehicle propellifJll meehu.nism. B. 'I.'ucker . . . . . . . . . 619.637 
Vehicle runuing gear. C. �'. Rurns . . . . . . . . . . . . . . . . . .  619.539 
Vebicle seat. aUXIliary. J.  H. Byrne . . . . . . . . . . . . . . . .  619.666 
���:�l� :g��l: r X��eany: : : : : : : :  : : : : : : : : : : : : : . : : :  �l�:� 
Vine support or trellis, Williams & Murray . . . . . . . .  619.379 
�:��:Ib�;.��: �el�:>r��fIej.: : : : : : :  : : : : : : : : : : : : : : : �l�:� 
Weather or door strip. J.  A.  O. Ltvoni . . . . . . . . . . . . .  619.687 
Weather strip for window sasbes. D. B. Bliuder . . 619.657 
Weeds, method of and means for exterminating, • C. S. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.458 
Wbeel. See Sprocket wbeel. Veblcle wbeel. 
Wheel. W. S. Blai.dell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.660 
Whl.t. apparatus for playing duplicate. H. R. 

Gri1fen . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . . . .  . 619.4().I 
Winding device. J. E. Barbour . . . . . . . . . . . . . . . . . . . . . . 619.266 
Windina- machines. automatic 8tOP and tension 

device for. 1. E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . 619.497 
Windmill. A. J. Smalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.627 
Window opener. E. Walsh. Jr . . . . . . . . . . . . . . . . . . . . . . 619.301 
Window .creen. Wettlln '" Peter.on . . . . . . . . . . . . . .  6IU.4M 
Wood bending macblne. N. B. Zucclirello . . . . . . . . . .  619.459 
Wrench. See Monkey wrencb. 
Wringer. See Mop wringer. 
Yarn from filling carriers, device fur removing 

wa.te. W. G. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.682 
Yoke. neck. W. Jobn.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.(88 

DESIGNS. 

Badge. button. G. C. Berry et al.. . . . . . . . . . . . . . . . . . . . .  30.167 Ball retainer and separator. E. F. Creager. 
30.181 to 30.1803 Bath ring. sbower. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . .  30.185 

Bedstead corner bracket. M. L. Cross . . . . . . . . . . . . . . .  30.189 
�g��I'j.�.��I���l��:·.·. : · ·. ·. : : : : : : : · : : : ·. : : : : : : ·. : : : : : : :  �:m Brake shoe bolder. J. N. Pringle . . . . . . . . . . . . . . . . . . . . .  30.202 Car cushion or guard. street, A. C. Woodworth . . . . 00.201 Carriage. baby. F. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.190 rarria�e foot rest. child's. 1.  N. Dann . . . . . . . . . . . . . . .  30.191 
g��ge�·prti. ��t?t�'rii: : : : : : : : : :  : : : : : : : : : . : : : : . : : : : : :  �U� Counter mat. F. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.175 
�l��ir<fc g���it ierriiiriaCBaker '&,' i{ij,: : : : : : :  : : : : : : : il8:�

7
J Gage case. recording. W. H. Bri.tol .  . . . . . . . . . . . . . . . .  30.194 Game board. J. Alt.huler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.210 Game counter. G. H. Harris . . . . . . . . . . . . . . . . . . . 30.208. 30.209 Gas Ilenerators. car bid holder for acetylene, A. A. Strom . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30."JO(. 30.205 Hook. trace. H. N. Crawford . . . . . . . . . . . . . . . . . . . . . . . . . 30.1 78 Lamp. portable electric. C. K Whitney . . . . . . . . . . . . . 3O.2Ot1 Lifting lack .tand. F. I. Joyce .. . . . . . . . . . . . . . . . . . . . . . . 30.199 
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t
�: .�� : : �:�� Palette for cblna painting. A. A.  Rose . . . . . . . . . . . . . . 30.102 Pattern. bicycle trou.ers. F. W. Beberdlck . . . . . . . . .  30.222 Pattern. coat. F. W. Beberdick . . . . . . . . . . . .  30.212 to 30.220 Pattern. trou.er •• F. W; Beberdick . . . . . . . . . . .  30.22a. oo.m Pattern. vest. F. W. Beberdick . . . . . . . . . . . . . . . . . . . . . .  3O.�21 Picture exhibiting machine case, G. E. Knowles . . 30. 180 Picture banger. T. J.  Bruce . . . . . . . . . . . . . . . . . . . . . . . . . 00.179 Portemonnaie or card case, O. A. Lehman . . . . . . . . . .  :10.170 Puzzle board. A. B. McNeiL . . . . . . . . . . . . . . . . . . . . . . . . . 00.211 Root puller frame. Wall "" Lemieux . . . . . . . . . . . . . . . .  30.200 Spillot and bung borer. B. A. Pa"e . . . . . . . . . . . . . . . . . .  30.195 Spoons. forKS. etc . •  handle for. W. C. Codman . . . . . 00.168 !'poon •• forks. etc . . handle for. J. F. Laurin . . . . . . . . 30.169 

�rJ�r.
e
!o�r.

d
l-: .P.·3e����::.·.·::.·.·::.·.·::::::.·.·:.30.i92: il8:I� Stove or range. 8. Boal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.188 1'bil1 coupling spring. W. Horning . . . . . . . . . . . . . . . . . .  30.203 Tire plull. pneumatic. F. B. Park . . . . . . . . . . . . . . . . . . . . 30.198 Wasbboard. J. J. G. C. Scbmidt . . . . . . . . . . . . . . . . . . . . . .  30.187 Wrench boxing member, I ... Cramer . . . . . . . . . . . . . . .  30,197 

TRADE MARKS. 

Beer. bottled. M. K. Goetz Brewing Company . . . . . .  3'J.(94 Candles. mola.ses. G. S. Coucb . . . . . . . . . . . . . . . . . . . . . . 32.498 Canned Jloods, certain named. H. C. Baxter & Brotber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  32.502 Guns. breech Joadin� or breakdown hammerless .bot. F'ox Gun Company . . . . . . . . . . . . . . . . . . . . . . . . . .  32.508 Lamp chimneys. certain named, H. Micbalek, 
32.503. 32.504 Medicinal anti purulent. Battle '" Company. Cbeml.ts' Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . :12.(91 
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: :  : : �:� Plows and their part.. Syracuse Chilled Plow Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.507 Refrigerator •• Maine Manufacturing Company . . . . 32.506 

::g:,:?iaa�!s�.
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v
l
r
g�n·.: : : : : : : : : : : : : : : : : :  g:!� Telephone appliances. Telepbone Manufacturing Com pany.. . . . .  . . . .  . . .  . .  . .  . .  . .  . .  . .  .. . . . . . .  . .  . . . .  . . . . .  32.505 Tobacco and Cigarettes. smoking. J. '" F. Bell. 

32.(98 to 32.501 ��::��: ���:a����!."'A��:.rlnlompatiY: : :  : :  : :  : : :  g::� Whl.ky. Scotch. S. S. Pierce Company . . . . . . . . . . . . . .  32.(97 

.
. 

Black Eagle." for chee.e. �'. C. Kuehn . . . . . . . . . . . . .  6.816 
.. I�r���cle�t�� . .  �.�����

.
:: .���.

t
.����.

m p
�����: 6,815 U Pelka Cures Drunkenness." for a remedy for drunkennes •• J. Nillill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.818 U Sav.Nol," for an Ointment, Hasse & Lauth . . . . . . . . 6.819 .. Skee·Nit." for a non-intoxicating drink. H. Hln. ricbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.817 .. The Marion Hog and Poultry Cbolera Cure and Preventive." for cho]erA- cure for hogs and 

H Tg�:�
t
�e:ril�W���F,

e
[o� �?���8: 'American ' iiiilo: 6,81. grapblc Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.81a 

PRINTS. 

U Depa.rtment Store Game Card ." for a game. Mc-Loughlin Brotber . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . .  106 .. Palo." for game •• Blomberg '" Randolph . . . . . . . . . . . . 107 

. A printed copy of the specillcation and drawing of any patent in the forelloinll list. or 6ny patent in print Is.ned since 1863. will be furnlsbed from this omce fol' 10 cents. In ordering please statetbe name &Dft nnmber 
Uro�d

e
W�;�'W:w 

d
��;:�·S��I:l

e
���.�I���I:.,n(';·Ii:� a l&r'Jil'e number of copies are desired at one time 

Canadlan patenta may no ... be obtftine(j bv the·ln. ventors tor an� of the inventions named In the fore-m���fC:�J 8.": ::l!ill sl:��i�': :���f �:���i lnatructlona addr_ MUDD '" CO., 161 Broad .... ! .. N •• �ork. CXhw tonlp ..... 8IQ aIIO M OINIIIl_ 

CAN I BECOME AN ELECTRICAL ENGINEER ? 
}<'or our Free, handsomely illustrated book entitled " Can I Become an Electrical Englneerl " 

Address THE E�ECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, Devt. A. 
(Conducted under the auspices of • •  'l'HB ELBCTRICAL ENGINI!:KH.·�), 

Eudor8@d b}' E1'el'}' Promi nent Eleetrleal EngID8f'r. 

STEVENS' MECHANICAL CATECHISM. 
1i!!!!!in lndl.pt'nsablf! to all Stp-am E.,ID"e .... I •• eblnl .... , Ice lIachlne M f!D, !:led ... • 

ela.s, Jl'lremeu aad JIt·eba.le. geaf'raUy. 

New and original. Al l modem 
machinery fu l l y  described and �I· 
plained. Techuical points made 
clear. Over 150 carefully designed 
sectional i l lu�tration�, and over300 

�:f:���ht:��a�����
i
����� Q�:!: 

tiona ond Answers. affording an 
etfective preparation lor nvu Servlee 

ExamlDatlon,. Sulljects tl'eated : The 
Boiler Dnd Engine, Combus�ion. Sllfet)" Vulve. Injector, 

rf�� PM'o�i��e 
i::��fc���rn�:�a'::;� ���I�:s ����, aR�f���: 

ation. Machi'lle Shop Practice, l:lectr,icity, Dynalllos! Moion. 
Trolley ( undergroun d  and th ird-ra I l !S}"steDl�) .  Standard 
numbers fully explained, also the elements of alg�bTa. hun
dred� of rules and examples in the f' i w pl(,5t English, SIIIl 
Cloibt red edges,gold stamped, '1.00. ACENTS � Thla 
.. • Money M.ker. Sam�le copy and terms ll!all� on application, LAIRD & LEEt !68 W.bub ""fl., CHICj90 

TOMKINS HORSE BLANKET PIN. 

1

��;;;�=Pir�o;t�e�ct;your horse and save d:0ur 
blanket. 

w�n
.C�e:g���':ni �Jy 

HOOK ON S'PAY 0 mall lOc .• or 2 hool<. , , , and 1 brea.t pi n 25c. ����IIii�:;". P�. T�O:':M�K�IN�. 1'ILLY FOSTER, N.Y. 

Your Opportunity 
Tnvtstlgatt and Bt Satlsfitd. 

Wt PrOPOst to Purebast ntW and 
Original T dta$. 

We build bou.e. and sell real estate : we want new Idea. 
In this line. and have appropriated '20.000 to pay for 112 
plans or tdeas tn housebuildlng. 'J'he sender of the best 

g�� wl���
e
'l:i\:a'i..$!;�J\o:�:'lEt�i'it

d
v��ti��

a
:goJ.

f lo':.� 
serva�ve and safe propp.rty of • •  large promise " in 
Bo.ton wblcb wil l bear close IDvestl"ation. write for 
pamphlet. maps. etc .. glvln� full particulars of the dlvl
.Ion oftbe above money. We have bad omces ln one build
Ing In Bo.ton for nearly 20 years. and are well known. 
Addre ••• FROST B !tUS .. P. O. Box 3696, Bo.ton. Mil ••• 

WELL DRILLING 
lachines 

Over 70 sizes and styles. for drilling either deep or 
shallow well. In any kind 01 soli " r  rock. Mount<>d 
on wheel. or on .m.. Wltb engine. or borse powers. 
Strong. "simple and durable. Any mechanic can 
Operate them easily. 8end for catalog. 

WIL LIAMS BROS., Itbaca, N. Y. 

TYPEWRITERS 
HALF PRICE 

We "'ill let ) you an,. typewriter 
made for oua half regulRr price, 
many tor one Quarter. Every m a
chine guaranteell in perf�ct order. 
TYPE"KITER� SOLD; (tENTE", EX .. 
CHANGED. Sentanywherfll with priv
ilege of examination. Send for Ill. 
ustrated cl�talogue. National Typewriter Elchanlte, g�:::;!;_ 

50 Y E A R S '  
E X P E R I E N C E  

Anyone sending a sketch and description may 
quickly ascertain our opinion free wbethe� an 
invention is probably patentable. CommunICa.
tions strictly confidential. Handbook on Patents 
se

p�l:��8· �!�:� ������
o
����

r
t

g
&�

t
:�J:ive 

special notice. witbout charge. in the 

Scitntific ·Jlmtrican. 
A bandsomely illu.trated weekly. Large.t cir
culation of any scientiflc journal. Terms. $3 a 
year : four month •. $1. Sold by all new.dealer •. 

MUNN & CO . 36 1 BrOadway, NeW York 
Brancb Omce. 1I".I5 F St .. Wa.hlngton. D. C. 

� .,.,.� ....... """, 

Th Woodan .A faultless 

• �;��l�: 
for 50 eggs. 

ST. Heat and mols
"'!e> n'gul U�."�ll and veD

absolute
ly 

per
fect. 

A 
book 

about 
the 

WoodeD 
Ben, and 

one about 
the Es.,.,b'or I.e.bator, will be sent �fres to any one naming this paper. 

G EO. H .  STAH L, Q U I N CY, I LL. 
� 

1 20· 1 22 Liberty Street, New York, U. S. A. 

WANT E D  second-
.
hnnd Aultman Rock Crusber. 

• Box an. 8t. Marys, Ontario" 
Wanted to Buy-some kind of a patent. Describe artl-
g��t���i�,

a
il�l����,

n
wf��

e wanted. Address Box 33. 

MODEL MAKER L'!:�::n��1'1· ��[a�ce,,��'!���� machinery. M. SANGER, ti2 Cortlan8t St .• N"w YORK. 

MANU F "  CTURER'S AGENT wanted In England 
France. Germany

k
etc., by a leading manufacturer of Currycombs. BA ER MFG. CO •• B.8clDe, WI ... U. S. A. 

I C E ::n� 
Cd!m:r�\ �f!�\:'rn::1.ln*,H:VI!��" 

M�'G. CO . •  899 Clinton Street. Milwaukee, WI •. 

1��C!,,!'ee 
TYPE WHEEL •• MODELl &..EXPERIMENTAL WDRK.IMALLRWHlIIEIW 
NDVE\,nta • lTC. NE.W 10 STENCIL WDMI laD NAUAU I! N,Ya 

$1 an Hour Easily Made. 

GAS /- GASOLINE ENGINES  
WAT E. R  M O T O RS 

8 AC K U �  WAT ( R  MOTOR CO N E.WA R K  N J V 5 A 

LARGE LATHES WANTED tbat will swing 60" 
over the carriage. Compound rest, wtth cross teed. 16 
ft. between centers preferred. Also One Heavy Pla
ner, platen 36" wide. 13 or 14 ft. lon�. Send description. 
lowest Qr!ce"," .. �n ':I state where same can be seen, to 
BOl[ 1M, w orcester, Mass. e B E  A N  A M E R I C A N  

. Bny a watcb made of Steel taken from I U. S. S. Maine, at Havana. Dewey anJ 
Waltham works, chea"Q as any. A ....... l iral 
De,,·e and Capt. l!Sigsbee ,�;ave them. 
Tbeir raCSimiJe letters maiJer-""::' &lZents. 
W.F. DolI Mfll. CO .• 9 Maider �ane. New York :& �::l::,��

n
�o�;�fJf�:���%I::�� $�l�

c
��x

o
�rf::'� 

.' '. 

mlng Macbmes",f50 : Cash Railways (.ample line 
complete) .. : JlJmery and Grindstone Dresser •• ,. $2. Write for discounts and full particulars. 

� - THE E.  A.  BU R G ESS ESTATE .  L.  A. nolori6S, 
:---:0 Manager, New Haven.  Conn. ,  U .  1'. A. 

Y O U  C A N  M AK E.  $ 1 00 A, W ( L �\ 1 O WN YOUR  OWN SHOW, C O M P L E T E.  OUTr\ ';:' 1 00  
LIFE M O TI O N  FI L M.5 &. MACHIN £. S  GREAT PAS S I O N  PLAY &. '> 0 0  O T H e R  , U B J [ C T S  

5 LLu'EliM LA';;;;;r-;:';R-'PH/LAOELPHIA P A 

O DID YOU EYER COLLECT STAMPS?-
There 18 much pleasure and money in it. For 
only " cents we will start you with an A lbum 
and 60 dltrerentBtamps from Cuba, PhiL Isl.t 
Porto Rico, etc., and our 80-page list, etc. We 
Buy Old Stamp .. Staadard S .... p Co •• St.LoRJa. •• 

�T ELES C O �A��L O G U ; W. & D .  M 0 G E Y. , B A Y O N N E  C I T Y N ' 

S31 Day Sure' �
w
":��-::= bow to make l3aday 

absolutely lore ; we 
fum ish the work and teach you free ; you work !n 

the locality wht're you live. Send tt8 your addreu and we WIU 
eKplain the buaiot'Utully ; remember we gaaranteeaclearprofi' 
of 13 for ('very day'" work ; absolutely fmTe ' write at once. 
BOU .. JUIIIVF4CTVRI5G CO. Box 718." DETROIT, BleIL 

Send .. tamp. Micro�raph <":<1" ISOX Jw, Hu..lUmore. Md. 

� Hoggson Pocket Time Stam p 
Prints Year. Month, Day, Hour and Min
ute, correctly tlmln� every act, operation 
����;'1.'::'s'r���.. �� ����Mb�·�\)J� 
26 1'hames Strep.t. NEW YORK. 

SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkin.. Tbl. " built-up " laboratory 
::���� �i
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w
��d: by any amareur .�ilIed In tbe use of tools. and It will work as well as a $125 balance. The article Is accom-
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TII'IC AMERICAN SUPPLEMENT. No. 1 1 84. Price 10 cents. For .ale by MUNN '" Co . •  361 Broadway. New 
York City. or any book.eller or newsdealer. 

TH E CYP H E RS Incubator and Brooder 
The Only  Pract ical System of I n'cubat ion.  

I>lol.ture Self-Snpplied and Regulation A b.olute. Produces Strong. Healthy Stock. 
GOES FREIOHT PREPAID. 

SInd IOc. 10f' fuUv lUUltrated Catal.oQue to the 
CYPHERS INCUBATOR CO. 

a.z lll. W&¥I .... N. Y. 

© 1899 SCIENTIFIC AMERICAN, INC.
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F'I�iD'tiD! �Iftll Dr �aft�UIIt-� 
descrlbe8 t b e 
s en s a t i on of 
speeding along 
up bUlanddown 
da l e  on th e  
smoothly work
ing 
WI NTON 

MOTOR 
CAR RIAGE. 
Hydro-carbon 

system. Simple. 
safe and 88tis-
�
a
m'a'e P�I�� 

yourself of th is 
greatest novelty 
and convenienCE 
�<t,

r !::, :frX�� 
now and secure your tum. Welcome to UalalogUe. 

THE · W INTON MOTOR CARRIAGE CO,. Cleveland. Ohio. 

GASOLINE SYSTEM. 
Two, four, and six passenJ{er pleasure carri8l(e8, 
lIoctors' carrhwes, busi-
�.��� �od t��!�:�Yn:�: 
hr3.�i l . ll .  Strong power. 
Will  go any distance over 
', " 1 Y  r·)ad at any. speed . 
. ; .si Iy 1I1anaged, durable 
� " ' t\ convement. Our  

1 ;.19 a·,.ign �iI\ be  ready 
" rtcr January 1st. If yon 
W:.lnt a motor carriage for ����i{i�e�l�:�Y, §:!lYl:. 10f" otif' : '"uU/'UU'II illustrated and dtscrlptWe catalogue. 
THE HAYNt .. � � PPERSON CO., Kokomo, Ind,. U. S. A 

, ...... . .. � 

THE 3�nH � 
'RIHlfR 

are those who do the 
aetnal work in the 
vast correspcl!Idence 
of a nation. In this 
work one : : : : : : : : 
Smith Premier 
Typewriter " " " 

is equal to scores of 
�ns. The pen has 
/riven place to The 
Modem Writer, The 
Smith Premier, the 
m a c h i n e typical of 
progress,the acknowl· 
edged l eader in Im
provements. : : : : : : 

SEND FOR CATALOGUE. 
TIllS . . . .. .  
MITH PUNII:. 
TYPI:W.ITn eo.. 

SYRACUSE. N. Y. 

Cbt Cyptwrittr €xtbangt 
IK .Barela, St . •  

N E W  YORK 

1 &6 Adami St • •  
CHICAGO 

38 Bromfield St • •  
BOSTON 

8 1 7  Wyandotte St . .  
KANSAS CITY, MO. 

IK'lo
wi
r&"':,ri

e ���� 
ters of a1\ makes. IF" &na for ()ata/og1u 

ICE BOATS-THEIR CONSTRUCTION 
and Management. Wltb working dra .. lngs, details. and 
directions In full. Four engravings, Bhowing mode of 
const,'uctlon. Views of the two fastest lce-sallillg boats 
us,<1 on tbe Hudson river in winter. By H. A. Horsfall, 
ll.E. Contained In SCIBNTIJ"IC AIIKRIOAN SUPPLE
MENT, No. 1. The Bame number also contains the rule. 
and regulations for the formation of loe-boat clubll. the 
salling and �ent of lee-boal& PrIce 10 cents. 

will 
GO OFF 

ONLY at 
the �ca1 mo-. 
ment. All caUbers. 

A _�rful .ltooll", 711Itt1PD" : 811 
ca/liJr�. V�ry sltorl iJal'1'ei. TIt�rqOl'e 
IIUcfally d�61raiJ/� for blcyeUst.., as II M4U' 
carried 'n II" podet 7IIilltoui inconT/mlnlu. 

De8criptlve Catalogue Free, 
SMITH & WESSON. 

14 Stockbridp Street. - Springfield. M_. 

[FEBRUARY 25, 1 899. 

C H AR�rE R  G A S O L I N E  E N G I N E 
. T H E.  MOT O R  or T H E.  19 TH C E. N T U RY (" - '  

� U S E D BY AN Y ON E. ,  I N  A N Y  P L A C E. ,  FOR A N Y  P U R P O S E.  
C H ART E R.  G AS ENGI N E.  co.  BOX. 1 4 8  STE RL ING , I L L 

tribunt • BitytltS Dauby Paint makes the best 
machinery look cheap. 
PECORA PLAT STEEL 
COLOR makes a beautiful 
finish and our booklet tells 
why you should use it. 
Want one ? 
Pecora Paint Co., Philadelphia. 
You WOULD USE PECORA 8LOW HOLE 
CEMENT IF YOU REA.D OUR CIRCULAR. 119-1 

TELEPHONES 
For Lollil Distance. • • • 17075 eacb 
�g�� tgl:�'!: ¥e��ones. • : tW :: 
�:t>� ���y��:!�rl�t : : L� ·· :: 
Medical Batteries. . . • • 3.76 .. 

DYNAMO CASTINGS. 
&na stamp fOf" complete cata� o1 1il1utri

cal Sptcfaltiu ana SuppUu. 
MIANUS ELECTRIC CO.. • Mlanu .. Conn. 

" p. TRADE MARK D " 
E C A M O I  

BRIGHT M ETAL PROTEOTOR.  
Oolorl888 liquid. EMil:!' applied by brush or dip. 

Dries rapidly without brusb marks. Leaves a colorless. 
����:��f�'l ::J'�:':t��.
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c
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lamp", etc. 
THE AMERICAN PEGAMOID CO .. 348 B'wa,. New York. 

Plumbers and Contractors 
who use Bueh goods wU\ lind the 

Caldwell 
Tanks and Towers 

the beBt on the market. 
.Anybody 

ca
n erect them. IF" Ask!Of" cataWgue and pricu. 

W. E. CALDWELL CO. 
2 1 7  E. Main St.. Louisvi l le,  K,. 

Buy Telephones 
THAT ARE GOOD .. NOT • .  C H EAP T H I N G S . "  

Tbe dl1l'erence In cost I. little. We guarantee 
o:Jm'f:�us

b�
np"..f::rs':.�t!.o�u

c
r
u::,=,:" 

tee and Instruments are both aood. 
WESTERN TELEPHONE CONSTRUCTION CO. 

2 50·2 5 4  South Clinton St . .  Chicago. 
Largest Manu!actu.-et". of Ttlephonu 
""c/Urivel'll in tilt United states. 

EVERY YOUNG ELECTRICIAN WANTS I 
THE MODEL 

DYNAMO-MOJOR. 

8450.00 aDd Upward. 

THE B EST I N  T H E  WOR L D .  

IF �r:e':-N�::t��t��e,:���
e 
�:r:.\

b
f�.

o
ur 

tbt Black mfg. £0., €rit, Pa. 
." ,1111,.,  • • •  " , . 11 • • • • •  11. " " " "  

ealtium King 
tamp.--__ 

BURNS ACETYLENE GAS. 
No 011, Wick, Dirt or Smoke. 

Get the Best. Price 83.30 A{IImtB wanted in every town. 
CALCIUM KING LAM P  CO . •  

Waterbury, Conn. 

[ .,. , «�\ , 
. � ---."., ._ -' I =::::::; ----' 

"American-H u n n l n gs "  
T E L E P H O N ES. 

��m���b:=.
etoOv:r

el�oW!�o1.el� 
Will Ilecompose Wa· 

aDd FlTEREOPTICON8-all oizes, all f�: �::l
e
r!�J:; 

·ect8-1af::.cr-W.t!rc;������U���:irt.,:rg8��; cent L am ps .  Run 

our telephones In successful operation. 
�:�bY ':t':te""��t? o¥eYl::"':�eih�� 
.lmrle'M.e or metallic clrcutt and number of 
telephones to be used on one line. ITSend !or cataWgue "S. A." 

�hurch Entertainment. and for iIInstratiD� 8ermonL Macblnery, etc. 

::M��.�c;!,!�a!.:ra't��:'F""':,�� giv Dg Pub"_ !�.!��mp lIeAL_L_I8_T_E_H_,_II_rc_. _O_Pt_I'_I._ .. _4_9_N_ .... __ a_8_L,_"_._T_· __ E
_
l brldge Electrical Apparatul CD . . Elbridge, N . Y . , U .S.A. 

AMERICAN E LECTRIC TELEPHONE CO., 
1 7 3 South Canal St •• Chicago. I I I .  

.r>-�.c.>-�.��� •••• c->-.b-�.C>-�.C>--<t. 

� .  THE CRIFFIN MILL I 
� IS NOW USED OF THE � 
i BY o.vaa LARGEST e 
• 

• 

: PORTLAND CEMENT I � HANUFACTUQRS IN T� WOnD, and there were more � 
j.. Griffin Mills sold to Cement Manufacturers during the past � 
" year than of all the other Grinding Mills combined. 
• 

� PM tho blgbH' '''",um, and ilIu."a .. d � t The Bradley Pulverizer c::gu' gi:g fU:_'I�:;;�, M� 
• ...,.,.�.���.� •••• c.>-��....",,�.� 

Kneading and Mixing Machlnea 
Over ml In use. Over BOO varieties : In 166dl1l'e...,nt Indw.trles. 

i'Mented tn all countn_ 
WERNER & 

Scalos n:I:l:ir!.��:;f!.l�c�1.i'f::!:: I AUSTIN SEPARATOR 
Money. IJ�= M���A,:OB�c;rl't«J:"60��cailoS��� Unequaled for . DELIVERING DRY STEAM 

BIn 11 [ott �3!:on:.'J':,t�1�0�::.re 
U LIVE STEAK. 

Also EXTRACTING Comb twist dri l l .  OIL. G R E A SE,  and I thread / ltch , cen· other ImJ)urltles from Ex-
tre an top dril l  haast Steam. 
gauge. Manufactured by 

Price. A U S T I N  S E PARATOR CO. 81,30 each. 27' Woodbridae Street West • . Detroit. Mich. 

ca����!���:Y
ca

:::�::::::::::

.

40

or A �""PL"T" "L"�T� I�AL LI��A"T 1 05 FULTON STR EET, NEW YORK CITY. YY'" " " " "y n w .,,, 1\ 

FOR ALL ABRASIVE WORK 
Carborundnm I. better than emery I be
caa.e It dOll. more work, does Qalcker 
work. doe. better work. 

THE CARBORUNDU M CO • •  N IAGARA FALLS, N. Y. 

By PRO�. T. O'CONOR SLOANE. 
A N  I NEXPENSIVE LIBRARY OF THE BEST BOOKS 

O N  ELECTR I C ITY. For tilt st�i*n-:"''':''���ho 
a
�Of"���ho Electri-

Comprising live books, as follo .. s :  
,Arithmetic o f  Electricity. 1 38 pages, - S 1 .00 
Electric To, Maki ng. 1 40 pages. 1 .00 
How to Become a Successful  Electrician, 1 89 pp. 1 .00 
Standard Electrical Dictionary, 682 pages, 3.00 
Electrlclt, Simplified, 1 &8 pages, 1 .00 

IT The above 'flve books may be pnrchased Blngly 
���io�x�t�tP!\Yt'teO�!�I:��d

c
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t
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p J':.: 
ir.'::TJ.'::fl:-:"�

RI��� ���8Ift
cla

���d
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rl��� 
pl�te Bet. Five volnm� 1,30b palle •• and over 430 i1lalltratlon.. __ Bend for fnll table of con
tents of eacb of the above bOOil:L 

M U N N & CO. , P U BLIS H ERS, 
Office o f  the SCIENTIFIC AMERICAN. 

36t B R O A D W A Y ,  N EW YORK. 
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