
cends. The two sets of hose are arranged at opposite sides 
of the frame, and are actuated from a double acting supply 
and exhaust valve in the valve chest shown at H. 

A wagon runs on rails laid over the two weHR, and motion 
is communicated to it by the rising and falling of the exca
vat "I'. A crossed wire rope runs upou a pair of V-grooved 
pulleys, each of wllich has three grooves uf different diame
ters, so that the ratio of the tra vel of the wagon to the depth 
of stroke of the excavator may be l1(ljustpd. These pulleys, 
or 8peed cones, are placed ou top of the frame. On the shaft 
of one of these pulleys is a cone having a spiral path around 
it, and on the side of the frame near the bottom is a similar 
cone. Around these two cones passes a pitch chain. The 
lower cone drives an endless chain traveling in a direction 
parallel with that of the railway, and to which the wagon is 
faslened by an arm shown at L, Fig. 4 . The speed of the 
wagon is so varied by the cones, that it moves fastest when 
uUller the bucket. The wagon as it comes up for its loa,i 
strilws against spring buffers which are held back by spring 
checks, and the Rallle motion which opens the valve to lower 
the excavator releases these springs, which then exert their 
force against the wagon 

The wagoll is const,·ucted in two segments, hung on Cen
ters on which is a pair of intergearing toothed wheels, M. 
On one center is a disk Ilaving a recess for tile tooth of the 
tripping lever, N. When this lever is depressed, the disk is 
liberated and the weight of the load opens the two segments, 
which close of their own weight after the 10a(1 has fallen 
and are held shut by the tooth dropping into the recess. 

Tlle hopner well is closed at the bottom by a number of 
door,; hinged to the keelson and raised by hydraulic rams. 
Each door is kept closed by [, chain and pulley with a 
tuothed wheel on the s:tme shaft held by a pawl 

The pumps f or supplyin,; Ihe hydraulic power are set on 
a cislern containing oil or water, and pump into a valve 
C:lest iu front of the excavator well; the supply pipe passing 
first to an accumulator, then to the valve chest, and then to 
a second accumulator. The accumulators are of sufficient 
capacity to snpply the cylinders for closing the doors of 
the hopper and to equalize the work of the pumps during 
the moving of tile bucket. There are five ordinary hydraulic 
valves in the chest, from which all the movements are regu
lated. 

Two hydraulic capstans, located ill the bow, move the 
vessel in any desired' direction. One has side chains rove 
rOllnd it so as to wind up on one side and pay out on the 
other. 'rhe forward capstan controls the forward and back
ward motion of the vessel. 

A patent was recantly Iss lied to Mr. William Smith, of 
Aberdeen , North Britain, for the above described excavat
ing and dredging ma�ine. 

...... 

Tbe Greatest Obelisk. 

The Washington correspondent of the Clevel and Leader 
writes � The Washington monument is the wonder of 
Washington, and its beauty the admiration of both Ameri
cans aOlI foreigners. Already over 350 feet high, it rises 
from the banks of the Potomac a great white marble shuft, 
piercing the clouds, and backed against the blue of the sky. 
It is already the grandest obelisk the world has ever seen, 
and in the ooons of the future, should the nations of the day 
pass away, leaving no more recore!, of tlleir progress than 
the mighty one8 of the Egyptian past, it will surpass the 
Pyn·.mids in the wonder of its construction. It is already 
higller than the Third Pyramid, and witllin a llUndred feet 
of the size of the second. It is taller than St. pflter's Cathe-. 
dral, and when finished it will be the highest structure in the 
world. To-day the Catlled ral of Cologne, 512 feet, high, is 
tile tHllest wor-I, in the world. Next comes the Great Pyra
mid, 483 feet high; then the Strassburg Oathedral, 473 feet; 
then the Second Pvmmid, 453; then St. Peter's, 430; St. 
Stephen's at Vienna", 443; and St. Paul's at London, 3�4. 

Transfusion or Blood. 

The Pre88e, of Vienna, lately described an operation of the 
above kind successfully carried out by Professur Nothnagel 
in conjunction with Herr Ritter von Hacker. On account 
of the unsatisfactory results recently obtained in several 
cases by llsing human and lamb's blood, it was resolved to 
try a better metbod, already suggested by several physiolo
gists. This consisted of a solution of common salt uf 0'6 
per cent rendrred alkaline by two drops of concentrated 
solution of soda. The patient treated on this occasion was 
a young man who was in imminent danger from weakness 
of the heart, consequent upon lo:;s of blood by reason of an 
abscess in tile stom9.ch. An incision was made in a vein in 
the npper part of the arm, and hy means of a funnel,Rhaped 
receptacle about two pints and three-quarters of the fluid in 
question Wflre introduced into the system of the patient, 
who is DOW expected to recover. 
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•. LABOR AND EDUCATION." 
A committee of Congress has been" investigating" these 

subject8 for some weeks past in New York city. The tes
timony elicited has covered a wide range of topics, and 
furnished mucll interesting reading matter for the daily 
press. Jay Gould has narrated, with lamb like innocence, 
in a story that reads like a novel, how he accumulated his 
colossal fortune; Dr. Norvin Green has described the tele
graph systems of this aud other countries in a way which 
makes it appear that the Western Union corporation is a 
great public benefactor; John Roaeh has told us about ship 
building, and how necessary are subsidies, if we would once 
more see a due proportion of the world's commerce done 
under the starry flag; Railway Commissioner Fink has ex
plained how railway charges are regulated-how railway 
"pooling" prevents railway" wars "--and all for the pub
lic benefit; while many othpr witnesses, representing various 
isms, trade organizations, and the different industries, have 
given some important facts and a good deal of theory as to 
what Congress should or should not do to promote the cause 
of education, and for the benefit of the "laboring classes" 
-so self-styled by the great majority of workers who labor 
for a low rate of daily or weekly compensation. 

This congressional committee was appointed principally 
in consequence of the numerous" strikes" in various parts 
of the country- caused generally by trade-union organiza 
tions; it has, also, been repeatedly urged that the general 
government should do something to promote popular educa
tion, particularly with regard to the former sla "e popula
tion, and so this subject was joined with the other. Prima
rily they are very nearly related, and any inquiry or inves 
ligation which may have a tendency to the making of wisel 
la ws in either direction cannot be deemed useless. But how 
can the general government proceed in the direction of 
ameliorating the condition of wage earners? In this coun 
try, where all are equal before the law, it has always been 
held that labor must, as is the case with all products 0 
labor, find its value according to the demand, and that any 
interference with the .�Jatural law of supply and demand 
would do harm rather than good There is, however, a 
large and growing clas� who do not assent to tllis proposi 
tion, and who point to the rapidly accumulated fortunes of 
a conspicuous few as· so much wrongfnlly taken from the 
masscs, to the especial detriment of the poorer classes 0 
laborers. It is this feeling, no doubt, whicll is most effi 
ciently strengthening the various trade u nions to-day, and 
in deference to which the committee of Congress was ap 
pointed. 

Of tbe questions more particularly examined into as af 
fecling labor, the principal ones have been the tariff, a pro
posed government ownership of railroads and telegraphs 
convict labor, and the workings of trade un ions. The firs 
named topic has been a "live" one in every counting room 
workshop, and debating club almost since the commence 
ment of our history. Fl'om the tariff the government de 
dves its principal revenue-but how economical it has been 
as a method of collecting taxes-how far it has been a prime 
factor in building up our industries-to what extent it ha 
given extra wages to our workmen-these are questions on 
which it seems impossiLle to find any common ground of 
agreement. We have had too much theory and too small a 
modicum of the actual facts as thcy bear on each industry 
The conditions are constantly changing, and the inquirie 
of the committee have thrown but little light upon tIle sub 
ject, while it is safe to say that their results will be abso 
lutely nil as affecting tariff legislation, only as they help to 
educate the pUblic. The question of government ownership 
of the telegraph has been agitated ever since England set 
the example in this direction, and was brought more directly 
to the attention of the committee by the recent strike of the 
operators. 

Price 10 cents. For Eale by all newsdealers. 
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eacb would bave bad for bis task tbat for wbich he was best the ingeniously inclined, wbo would also bave tbe comfort- ! from conjunction to opposition, regardless of tbe time �f 
fitted, wbere tbere would be no over-reaching by the strong ing reflection tbat tbeir efforts were being directed toward rising. Neptune is rapidly approacbing bis nearest point 
and crafty, no oppression of tbe weak and feeble, and all the savingof human life. . to tbe eartb, and if be were not so far away would afford 
would be able to realize tbe higbest happiness possible for .. , • • .. more material for research. To him belongs the bonor of 
mortals. It may be that our investigators, as seems possible ASPECTS OF THE PLANETS FOR OCTOBER, being tbe only planet wbose presence was felt and position 
witb some of tbeir witnesses, have tbis in tbeir mind; but 

JUPITER 
mapped out before he was actually discovered. 

tbis is a practical age, and tbe public would have bad p:reater The rigbt ascension of Neptune is 3 b. 15 m., his declina-
confidence in their accomplisbing something for good, if is morning star, and wins tbe place of bonor in the montbly tion is 16C 12' nortb, and bis diameter is 2'6'. 
ever so little, if they bad confined themselves to a much nar- presentation for tbe surpassing beauty of bis appearance as Neptune rises on tbe 1st at balf past seven o'clock in tbe 

well as f or tbe fact tbat his approacb to the eartb will soon rower range of investigation. evening; on tbe 31st, he rises at half past five o'clock . 
.. , • • • 

bring him into a position f avorable for telescopic research. 
AUTOMATIC SAFETY APPLIANCES. No planet in tbe solar family exceeds in interest for terres-

It is a trite saying, tbat in tbe knowledge of danger there trial observers the one that holds a place second only to tbe 
suu in size and majesty. The desire to learn something new 

is safety; but this, like many other old saws, is  only partially concerning our giant brotber increases every year, While the 
trull. The many discoveries and improvements which, 
dming tbe last balf century, have heen made in science and constantly recurring red spots, white spots, and intensely 

the mechanical arts, while they have conduced to the com- colored belts are proofs of Jovian activity that whet the curi

fOli and conveniences of the world, bave for tbe most part osity of diligent observers. Not many aspects of tbe huge 
planet's disk at the coming opposition will escape the attenbeen fraugbt witb dangerous and apparently unavoidable 

concomitants. Many accidents, it is true, migbt be avoided tion of eager watchers who make a specialty of Jovian as-
tronomy. by unremitting watchfulness, but we have to take human 

nature and pbysical endurance as we find tbem, and it is On the 27th, at noonday, Jupiter is in quadrature witb 
only in automatic safeguards that in many cases reliance tbe sun on his western side, being tbe third of the great 

can be placed. planets to reacb tbis epoch in tbe synodic course. Tbe 
Automat.ic signals, switcbes, and self-acting gates at Prince of Planets then beams from the starry deptbs just 90° 

crossings are not in as frequent use on our railroads as they in longitude west of the sun, rising about six hours after 
should be. Tbese and many other safety devices fail to be sunset, being near tbe meridian at sunrise, and setting about 

adopted, either from some false notion of economy, or from six bours after sunrise. Tbus, attended by a brilliant retinue 

a wrong system of reasoning that, wbere implicit confidence of stars, he travels witb stately step on the celestial road, and 

is placed in tbem, and they accidentally omit to perform reigns tbe brightest of them all tbrougb tbe still watcbes of 
the silent night. tbe duty assigned them, tbe consequences are most serious 

or fatal. This may be true in a measure, bpcause we bave On the 19tb, at one o'clock in tbe afternoon, Jupiter is i n  

t o  d o  with perishahle materials and imperfect workmansbip, conjunction with Mars. The two planets are then 59' apart. 
but it nevertheless is unsound argument. There is no neces- They will be near enougb togetber to be worth observing 
sity torely exclusively llpon self-acting devices against acci- wben tbey rise, soon after eleven o'clock, on tbe evening of 
dent, but, wherever the same can. tbey ougbt to be adopted tbe 19th. Tbe ruddy bue of Mars and tbe golden tint o f  
a s  additional means o f  securing safety, and w e  ·tbink tbat Jupiter make an interesting contrast, and as clearly deter-

mine the individuality of tbe planet as tbe familiar features the time is not far distant when tbey will be tbus employed 
more generally than tbey now are. Notwitbstanding tbe of well known friends distinguish tbem from each otber. 

The right ascension of Jupiter is 8 h. 12 m.; bis declinamuch that has alread . �een � and done in th!s con- tion is 20° 13' north; and his diameter is 34". nection, inventors 01�!lt�f\ged because tbe 
harvest is not Yli ,.�.' The·� a. w.ide one, and by no Jupiter rises on tbe 1st about a quarter after twel ve o'clock 

means fully e . ,e'\i as yet. in tbe morning; on the 31st he rises at balf-past ten o'clock 
Railroad acd " r� -Owing to the failure of in the evening. 

the air brakes to ac < .  {,�J�e�.t4�l'equisition upon some 
particular occasion, but :ll .• :'fi:bl;:-condemn these de
vices; tbey are useful and great means of safety notwith
standing. So it is witb automatic safety appliances gene
rally. Additional devices for securing safety and sufficient 
manuill or otber force to work them should also be provided. 
NIl single safety expedient is reliable. Sucb devices sbould 
always pe dupllcated or alternatives be at command, and 
we think tbat, so far as automatic means are concerned, 
provision sbould invariably be made for making them part 
of the ordinary working plant, so that, altbough not acting 
with tbeir full force excepting when needed, tbey will not 
rust or bind, but be kept in good working order; or, if this 
cannot be done, then tbey sbould be operated occasionally, 

SATURN 

at stated periods, to insure their efficiency. 
Much attention is now being directed to antomatic safety 

contrivances in connection with that model'll substitute for 
long fligbts of steps in our lofty buildings, tbe passenger 
elevator; and although considerable has been already done 
in tbis line, and many inventor� may find tbeir proposed ex
pedients anticipated, tbere is st.ill great room for improve
ment and a fortune to the discoverer of tbe best device for 
the purpose. In tbe same category sbould not only be in
cluded freight elevators, but the many kinds of boisting ma
chinery in use for different purposes. Take, for instance, 
tbe cbain hook tackle or grapple employed in our stores and 
warebouses for receiving and delivering goods in casks and 
otber like packages. How many men are crippled and lives 
lost hy the slipping of the load from tbe hooks wbile being 
raised and lowered tbrougb batcbways from one story to 
anotber? Tbis need not and ougbt not to be, as safety de
vices to catch and hold the load till the hooks could be re
adju�ted migbt be easily devised. We know of one large 
warehouse in a neigbboring city where accidents from tbis 
nl'glect are of almost daily occurrence. 

is morning star, and ranks second to Jupiter in tbe exceeding 
beauty of Ilis appearance, shining witb a softer light and 
paler hue. He contributes little to tbe incidents of tbe 
montb, but, holding bis position near the Pleiades and Alde
baran, contents h imself with playing the part of the ce
lestial gem tbat sbines serenely in the beavens, and attmcts 
the admiration of every one wbose eyes are turned toward 
the stars wben his presence crowns tbe night. 

The rigbt ascensi()U of Saturn is 4 h. 35 m.; bis declina
tion is 20° l' nortb; and bis diameter is 18 2'. 

Saturn rises on tbe 1st about half past eigbt o'clock in the 
evening; on the 31st he rises about balf-past six o'clock. 

MARS 

is morning star, and comes in for ibe tbird place, as he has 
already attained noticeably increased dimensions and taken 
on a somewhat fiery hue. An event of unusual interest oc
cnrs tbis month in the progress of Mars. Tbe constellation 
Cancer, or the Crab, contains a nebulous cluster of minute 
stars known as Praesepe. Tbe cluster is luminous enough 
to be distinctly seen by the nalwd eye on moonless nights. 
On the 24th, at noonday, Mars is in tbis cluster, and when 
he rises in the evening about 11 o'clock, he will be an inter· 
esting object for observation, especially througb a telescope. 
Tbere is no need of describing bis position, for be is then a 
short. distance to the nortbeast of Jupiter, a nd ca n be readily 
recognized. 

On the 31st, at midnight, Mars takes bis turn in coming 
into q uadrature witb the fiun, the fourth on the list, Neptune, 
Saturn, and Jupiter baving taken tbe precedence. It will 
be noti.ced how nearly Mars and Jupiter travel in the same 
path, and how close they seem togetber, tbough hundreds 
of millions of miles and the whole family of the asteroids in
tervene between the outermost of tbe inner group of planets 
and tbe innermost of tbe outer group of planets. We have 
referred to the conjunction of Mars and Jupiter on the 21st. 

The right ascension of Mars is 7 b. 42 m.; hiA declination 
is 22° 14' nortb; and his diameter is 7'. 

M ars ri�es on tbe 1st about.half-past eleven o'clock in the 
evening; on tbe 31st he rises a few Ulinutes before eleven 
o'clock. 

MERCURY 

is evening star until tbe 6tb, and morning star for the rest 
of tbe montb. On the 4th, at nine o'clock in tbe morning, 
be is in conjunction witb Venus, tbe former moving west
ward toward the sun, and tbe latter moving eastward from 
tbe sun. Both planets are so ncar tbe sun tbat the meeting 
will he invisible to terrestrial observers. 

On tbe 6tb, at eight o'clock in tbe evening, Mercury is in 
inferior conjunction witb the sun, passing between the earth 
and the great luminary, and becoming morning star as he 
reappears on bis western side. 

On the �Otb, at two o'clock in tbe afternoon, he is in con
junction witb Gamma Virginis, baing 1 ° 7' south of tbe star. 
Brigbt-eyed observers may possibly see the near approacb of 
star and planet on the morning of the 20th, for the planet is 
then visible, and the star will be a guide to its position. But 
the atmospberic conditions must be nearly perfect, or the 
observation will be in vain. 

On the 22d, at ten o'clock in tbe morr.ing, Mercury reache8 
bis greatest western elongation, being at tbat time 18° 22' 
west of tbe sun. This is tbe last favorable op]#J)rtunity dur
ing the year for seeing Mercury as morning star. He rises 
on the 22d an bour and a balf before tbe sun, and mllst be 
looked for 9° nortb of tbe sunrise point. He will be visible 
at tbat time, and also for several days before and after elong
ation. 

Tbe rigbt ascension of Mercury is 13 b. 5m., bis declination 
is 10034' south, and bis diameter is 9'8". 

Mercury sets on the lRt about a quarter before six o'clock 
in tbe evening; on the 31st be rises Ii. quarter after five 
o'clock in tbe morning. 

VENUS 

is evening star, and tbe only planet playing the part of eve
ning star during tbe entire month. She migbt as well bit 
hlotted from the sky as far as observation is concerned, but 
she will make up all deficiencies by tbe splendor of ber ap
pearance in midwinter. 

The rigbt ascension of Venus is 12h. 42., her declination 
is 3° 12' soutb, and bel' diameter is 10" 

Ven us sets on the ht a few minutes before six o'clock in 
tbe evening; on the 31st she sets about half-past five o'clock. 

THE MOON. 

'fhe October moon fulls on tbe 16th, at 37 minutes after 
one o'clock in tbe morning, Washington mean time, or 49 
minutes after one o'clock, New York time. Tbe new moon 
of tbe 1st passes neal' Venus and Mercury on the morning of 
the change. The full moon of the 16th is in close conjunc
tion witb Neptune on the 17th. She is in conjunction with 
Saturn on tbe 19tb, about (our o'clock in the morning, being 
1 ° 13' south. In some localities between 47° and 70° soutb 
declination, the moon occults Saturn for the seventb time 
dnring tbe present year. On the 23d, the moon is at her 
nearest point to Jupiter and Mars at nearly tbe same time. 
On tbe 27th, she passes Uranus. and on the 29th sbe is near 
Mercury for tbe second time. On tbe 31st, tbe second new 
moon of tbe month is near Venus. 

ECLIPSE OF THE MOON. 

Tbere will be a partial eclipse of the moon on tbe 16th, 
visible in tbe United States and on tbe Pacific Ocean. 

The eclipse will commence at 1 h. 2 m. A,M., New York 
time. The middle of the eclipse WIll occur at 1 b.' 58 m. 
A.M. The eclipse will end 2 h. 54 m A.M. As but twenty
eight one-hundredths of the moon's diameter is obscured, 
tbe phenomenon is remarkable for being tbe only lunar 
eclipse visible in this latitude during tbe year. 

ECLIPSE OF THE SUN. 

An annular eclipse of the sun will occur on the 30tb, visi
ble on tbe Pacific Ocean, and partly visible on the Pacific 
coast of North America and Asia.. As tbe ring of sunlight 
surrollnding tbe moon's dark disk will be invisible in tbis 
region, tbe event will be of little importance. An annular 
eclipse, tbough a beautiful pbenomenon, bears no compari
son to a total one in scientific importance. 

The inhabitants of tbe islands of tbe Pacific will not be 

'l'bere are many instances, however, besides tbese, in 
wbich self-acting safety means might be advantageously 
adopted. We will only mention a few as they occur to us. 
Automatic fire alarms migbt be introduced into our dwell
ings and tenement houses, wl1ich either flame or an undue 
rise of temperature would operate, and so wake the sleepi ng 
inmates; this migbt eitber be dOue mecbanically or by the 
breaking or closing of an electric circuit. Self-closing gas 
tap&, too, in tbe sleeping apartments of our bote Is, that is, 
taps which would close when tbe ligbt is blown out or other
wise extinguished, and tbat would require a special �anipu
lation to open them again, might save many a verdant 
country cousin, careless person, or inebriate from dying of 
asphyxia. Again, if pistols were made tbat, by tbe act of 
loading tbem, would expose, and keep exposed till firing 
tbem, a plain and unmistakable indicator of their loaded 
condition, we should read of fewer of tbose lamentahle oc
currences in wbich death results from the foolisb practice 
of pointing at anotber, though only in jest, a weapon errone
ollsly supposed not to be loaded; and tbe timid, too, would 
be less likely to carelessly bandle a fire arm tbat pronounced 

URANUS likely to entertain the men of science during its occurrence, 

itself ready to kill. 
But why enumerate? The subject of automatic safety ap

pliances is an extensive one, and well worth the attention of 

is morning star, and ranks as tbe fourth for tbe part be thougb the moon casts bel' sbadow over the same waste of 
plays on the montbly record. On the 13tb, at seven o'clock waters and not very far dis tant from the lone island made 
in tbe morning, be is in close conjunction witb Beta Vir- memorable as tbe point of view for observing tbe total 
ginis, being only 5' north of the star. It will require a pow- eclipse of the 6th of May. 
erful telescope to bring to view planet and star after their • • • 
appearance above tbe borizon about four o'clock. Product cC the Hen, 

Tbe rigbt ascension of Uranus is 11 h. 41 m.; his declina- The hen has in her ovaries, in round numbers, more than 
tion is 20 4�' north; and bis diameter is 3'4-'. . 600 egg germs, whicb develop gradually and are successfully 

Uranus l'lses on the 1st not far from a quarter before five i laid. Of these 600 tbe hen will lay 20 in her first year; 135 
o'clock in tbe morning; on tbe 31st be rises at three in her second, and 114 in the tbird. In each one of the fol-
o'clock. lowing four years tbe number of eggR will be diminished by 

NEPTUNE 20, and in her ninth year she will lay at most 10 eggs. In 
is morning star and enjoys tbe distinction of being the first I order to obtain from them sufficient product to cover tbe 
of the morning quintet to appear above tbe horizon. He is: expense of alimentation, tbey sbould not he allowed t o  
called a morning star, although h e  rises early in tbe eve- I live over four years.-.Annalea d e  la &t:iedad Odontologica, 
ning. But the outer planets are all classed as Ulorning stars Havana. 
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