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TIlE EXHIBIT OF THE BRUm ELECTRIC COMPANY AT 
THE INTERNATIONAL E'LECTRICAL EXPOSITION 
PHILADELPHIA. 

To the intelligent visitor, as well 3S to the student, the 
Brush exhibit was a constant source of attraction. So ex· 
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I . . 
tensive was the. plant, and so varied its featul'es, that new chara:cter, a mere glance would not snffice; the large lamps 
and interesting subjects for contemplation were constantly differpdin impol'tant essentials from tbose of any other sys­
appearing. Scattered through the great hall around pillar I tem displayed, and the small incandescence ljght�, though 
and buttress were myl'iads of lamps, large and small, bear- giving out the same intensity, were of altogether different 
ing the legend, "Brush system." But to understand their I (Oontinued on page 277.) 

TBE BRUSH DYNAMO ELECTRIC MACHINE. 

TBE·· mTEBXATIONAL BLEoTBIOAL EXBIBITIO:r, PBItADEt:PBIA-TBE BRUSB BLIOTBIO 00.'8 EXBIBIT. 
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CHANGEAlILE SPEEDS. ! submitted to a foreign government for approval before the 

It is beyond question that our present method of changes awa'
rd of a eontract for a. number of these naval weapons. 

of speed of lathes, dril ls, milling machines, planers. and This one is being made of sheet copper instead of sheet steel, 
other tools where changes of speeds are required is a crude the material of which most of tue Lay.Haight torpedoes 
one, and uuworthy of present mechanical capability. At has heretofore been made. The engines wbich are to drive 
the best, our chauges are made by moving the belt from a the propeller are six in number. 01' rather the engine is a 
large driving pulley to a smaller driven pulley. 01' from a small group of six cylinders working synchronously with a speed 
driving pulley to a larger driven pUlley. But each of that will develop about 1,000 revolutions of the screw pro­
these changes involves a positive and unalterable degree of peller per minute. It is calcu latpd and confidently believed 
change of speed. It must be "Hobbs or nothing." A that thc speed of this torpedo will be almost if not quite at 
graded pulley may range t.hus in diameters: 6 inches, 8 the rate of twenty miles per hour at a depth below the sur­
incbes. 10 incues, 12 inches. Suppose the spindle speed is face 01' from tuirty inches to forty-eight inches. A dislance 
200 revolutions per minute, tue small delivering pulley of two miles will be traversed in six minutes, giving little 
would give 800 feet per minute, the next 400 feet, the next opportunity for the crew of a hostilll vessel to take defen-
500 feet. and tbe last 600 feet. Between these changes of sive measures, even if they could detect its starting and de-
100 feet per minute there are no iutermediate speeds. It tel'mine its approach. The motive power of the engines is 
must be a change of 100 feet pel' minute. This is a favor- carbonic acid gas. 

24 

able estimate of the changes of graded pulleys ; it is seldom "4 4. I .. 
the grades lire so near or that they range in tbe proportion BALDNESS.-ITS PREVENTION AND CURE. 
stated-6 inches to 12 inches. Generally the total range of The mode of formation and growth of tbe hair i� now so 
change of speed is much below these two proportionate ex- well known that there can he no question as to the cause of 
tl'emes. baldness. It is produced by a failure of normal nutrition 

Now there is no theoretical reason, and no mechanical i m· in the papillre at the base of each hair foll icle. Imperfect 
pediment, or hinderance, to such an arrangement of cbangea· work being done in the capillaries, which are here riculy 
ble speeds, for at least some of our macbine tools. as shall distributed. the cells which coustitute a hail' shaft are not 
greatly increase their usefulness. But our machine tool formed in their due proportion. the old shaft thus feebly 
build/lrs appeal' to run in ruts-shop ruts-and are slow to sustained becomes loose and drops away. l eaving nothing in 
adopt a new thing and slow to adapt au old tbing. Some of its place. This failure of nut rition may have a sudden cause, 
our l ight lathes and our light upright dril ls. which are fed of wbich the effect will be but temporary. For instnnce, an 
by hand so as to be properly called" sensitive." would have attack of typhoid fever often leaves the papillre of tue scalp 
their usefulness greatly increased if the speed could be as so much enfeebled that rapid baldness ensues. The papillre, 
exactly and designedly governed and regulated as the feed however, stil l retain their vitality, and as the system regains 
can be. its strength they quickly recover their potentiality, and the 

There is in use for the potter's w heel, and also for the hair comes again, pet'haps thicker than before. 
sewing machine, a mechanical device that will give a long In the same man ner certain cutaneous affections  may 
range of speeds without any sudden and abrupt changes. cause the hail' to fall by an action on the papilJre which is 

It is a simple device-a rotating disk twenty-follr, thirty· but temporary ; in such cases recovery. perhaps with assist· 
six inches or larger in diameter, and across it from center ance. perhaps witbout it, is possible. In the great mnjority of 
to periphery extends a shaft feathered (w ith fixed key) the instances. however, wbere the head is bald tbe failure of 
entire lengtb. On this shaft traverses a sliding roll or small nu trition of eacb papilla has come on so gradually, and has 
pulley controlled by a forked guide attached to a lever continued so long, that the papilla no longer exists ; it has 
moved by hand or foot. The roll has a beari ng by spring passed away by atrophy ; its capillaries have become oblite­
on the turned face of the disk, which revolves at a constant rated. and even the follicle itself no longer constitutes a de­
speed. If the roll is near the hub of. the disk. its spelld may pression in the cutis, and the scalp has tbe smooth and 
not be fast ; but if it is guided too near the rim of the disk, shining appearance which we so well recognize. 
its speed is correspondingly increased. It is easy. tberefore, to see that in Buch a condition as 

Suppose the disk to be 86 inches in diameter, and allow four this no renewed growth of the hair is to be expected ,  for the 
inches for a hub. The driven wheel at the nearest point to auatomical structu re which caused its developrnent and con­
the hub-say six i nches-will have a speed (at the initial tinued it has ceased to exist. and the countless remedies wbich 
speed of 200 revolutions per minute) of 300 feetper minute. are so freely advertised as being able to rejuvenate bald 
If the driven wheel comes away from tbe hub. or the Bix beads are utterly of no avail. Tbey serve only to i l lustrate 
inches around it, to 16 iuches beyond, it will bave a speed tue greed and the impudence of the inventors. as well as the 
of 800 feet pel' minute. But better tban these extreme credulity of tile purchasers. But such is the desire to escape 
changes is tbe fact that any speed, from the initial 800 feet the appearance of" growing old" that no doubt tbey will 
to the extreme 800 feet. can be had and be maintained. This bold tbeir ground for all t ime to come. 
is not possible with exact graded pulleys. And more tban But now arises the quest.ion. Cannot the application of 
this. there need be no stoppage of a machine or shifting of the various agents to the scalp, at the t ime when tllfl hair is 
bel t to effect all these changes ; a movement of the foot on a beginning to lose i ts hold, be of service in stimulating the 
treadle or the hand on a lever will do the business. Tbe fol licles and papillre into renewed and permanent vigor? 
lever that guides the friction wheel across the face of To this question it is not possible, on theoretical grounds. to 
the disk can be made to be secured or latched at any say no. absolutely ; but in practi::lal fact that is the only true 
point to make a constant velocity, and tbe degree of ve- answer to give in the vast majority of cases. Tbe cause of 
locity between the slowest and the fastest may be control led the falling of the hair has been already stated. and safe rea­
exactly. The position of the driving disk and its flhaft is soning tells us that our only hope can be in that which can 
immaterial. I have seen it on a horizontal silaft driving an restore the failing vitality. and we well know that we sbould 
u pright shaft, and on a vertical shaft driving a horizontal not expect to secure this on any otber part of the skin by 
shaft. The friction roll may be made of disks of raw hide filtby oils and washes. Proper cleanSing of the scalp is as 
or of leather, or be of hard rubber-the latter not to be important as it is of all other parts ; notliing else Ilbould be 
used in oil, but i> unaffected by water. There is no ques· applied to it but common sense. 
tion of the utility of this device as already used, and there There can be little question that the continued close cov­
seems to be no insuperable obstacle to its adaptation to ering of the head with hats and caps is one very constant 
small upright drills and otber small machine tools. cause of baldness. Women, in our own communities. scI· 

.. I • , -- dom lose their hair, except from sudden causes; and among 
AUTOMATIC TORPEDOES. those nationd where the head is habitually left bare or but 

During a 
-
war, where it is waged partly on naVigable slightly covered. baldness is practically unknown. At the 

waters, fixed torpedoes have proved, in some cases, flffectual same time the beard, which i� of the same class of uail' as 
in preventing or at least delaying the approach of an that of the scalp, but wh ich is al ways uncovered , dot's not 
enemy's ships. But the torpedo branch of naval service has fail with age. A reform in our style of head gellr is very de­
long ago extended to the offenSive, lind there is no ma- sirable. but it is not at all likely to be accomplisbed. 
chinery in existence tbat has more certainly and abundantly The suggestion WIIS some time ago made in our columns 
proved the resources of  the machinist than that which is  em· that bald heads might perhaps be covered anew wi th bail' by 
ployed ill the working of the offensive automatic torpedo. "skill graftiDg," i. e., applying bits taken from other �cal ps 
As an illustratioD take the Lay·Haight torpedo. This is a and causing them to take root and spread. No doubt sucb 
cigar-shaped vessel th!rty feet 101lg and perhaps thirty inches bits might be attached, but the whole mal ter is merely a 
diameter in its central and largest portion. It carries a wild fancy without practical value. We can make" skin 
chai'ge of an explosive ill its forward end sufficient to blow grafts" take hold, but it h only where the skin is destroyed 
the largest and strongest ironclad that ever floated to H king- lind the surface raw and exposed, commonly rendered so by 
dam come." In the after compartment  and al l  amidship disease. Assuming that some persou (tbough it is diffieult 
are the generator, the engine, tbe steering apparatus. and to believe that such a pt'r�on could be found) would consent 
the propeller shaft. and at the outer end the propeller. Ad- to have his scalp peeled away in preparation for the opera· 
justable J:uclders determine its depth under the water and tion, and then assuming that some other person could be 
direct its course. All the machinery is of the very best found who would consent to appropriate hiA own scalp to 
construction ;  no expense is spared for exact and perfect cntting out the proper bits for the work. yet then the very 
workmanship. From the shore, or from an anchored ship, hest possible succe�s (even theoretically) must be extremely 
one of these destroyers can be sent a mile. one and a hal f imperfect. The deiiiIded surface would heal so rapidly be· 
miles, or ev:en two,miles, being guided in its course by the tween the" grafts" that no extension on their part could 
operator at tbe fixed starting point, by ,mean� of wireR and take place. and a head with small specks of hait· here and 
electricity. The torpeno can be sent at a speed that abRo- tbere would be the only attainable result. " Crazy patch· 
lute1y prevents preparations to defend against it, even if any work" is fashionable, but perbaps not many would care to 
ordinary defense was po�sible. wear it in that way. 

At the works of tbe Pratt & Whitney Company. Hart- l The result of all seems to be that when baldness has come 
ford. Conll. , .there is now being built, under the dh;ection slowly and, naturally. it has come to stay, and our only wis· 
of Mr. George E. Haight. one of his torpedoes that is to be dom is to be content. 
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UPSETTING OF IRON. 

The quality of movement of the particles of iron under 
prClssure or percussion is a remarkable one, whether the 
change in arrangement is made while the iron is hot or when 
it is cold. Red hot iron can be pressed to fill a mould as 
clearl.V .md exactly as so much wax could be, and the grlrin 
of the iron will certainly follow all the contour of the mould. 
'rhus the heads of pick-axes and articles of a similar form 
can he Mb.uped by pressure, the metal that is removed to 
mHke Ihe hole for the helve being forced to form the PI'O­
jc(�tion of the adze-like head. 

Cold iron can also be mOUlded into form by pressure, a 
method largely practiced to finish drop forged iron articles. 
The heading machine for making rivets, bolts, and wood 
screw blanks shows some surprising results in the compres­
sion·of iron j a No.6 one inch screw requires a piece of wire 
slightly more than onl1 and a half inches long to form it. 
Yet the total length of the screw blank, headed, is just one 
inch. Of this the countersunk shaped head is one-eighth of 
an inch by five-sixteenths of an inch widest-or top-dia­
meter. Now, it bas been proved by experiments with short­
er bits of wire, that less than five-sixteenths of an inch of 
the extra eight-sixteenths is required to form the screw head. 
What becomes of the remaining more than three-sixteenths 
of an inch in length of the original one and a half inches that 
makes the one inch screw blank? There can be but one 
answer-the iron is driven upon itself; in other words, three 
sixteenths of an inch of wil'e is compressed into seven-eighths 
of an inch (measuring under the bead), so that onp, inch and 
one-sixteenth of wire is compressed into seven-eighths of an 
inch in length, without increasing the diameter of the wire. 

.. 40'" 
ASPECTS OF THE PLANETS IN NOVEMBER. 

NEPTUNE 

is morning star until the 13th, when be becomes evening 
star. He wins a distinguished place among the shining 
brotherhood during the month, for he reaches the point in 
his career of the greatest importance to observers on this 
planet. If telescopes improve in power, and practiced eyes 
Improve in ability to discern, this is the portion of his course 
when, in the futnre, there will be a possibility of making 
discoveries on his distant disk. It may be only a belt, it 
may be only an additional satellite, for IiLtle more can be 
anticipated from the observation of an object that when 
nearest is more than 2,600,000,000 miles distant. But every 
line discerned on the face of this far away planet is a triumph 
ot human skill. 

The great event in Neptune's career is his opposition with 
the sun. It takes place on the 13th, at 3 o'clock in the after­
noon. He is then at his nearest point to the earth, and is 
seen in opposition, or opposite to the sun, rising in the east 
as the sun sets in the west, and passing from the sun's west­
ern Side, where he has played the part of morning star, to 
the sun's eastern side, where he will play the part of eve­
ning star. The earth is then hetween him·and the sun, so 
that a straight line drawn from the snn through the earth 
WOUld, if produced, reach Neptune. The same conditions 
prevail at the opposition of every superior or outer planet, 
and with a little study one can easily keep the run of our 
outside planetary neighbors. 

The four epochs in the revolution of the euperior planets 
are opposition, quadrature on the eastern side of the sun, 
conjunction, and quadrature on the sun's western side_ 
These epochs are partially illustrated during the month, as 
observers can prove for themselves. Neptune is in opposi­
tion, Saturn is approaching opposition, Jupiter is in quadra­
ture, Uranus is approaching quadrature, and Mars is ap­
proachillg conjunctiolJ. A bird's eye view of the solar fam­
ily-if such a thing were possible-on the 13th would show 
thp earth and Neptune in line with the sun, Saturn nearing 
the SHme gl)al, and Jupiter nearly half way advanced toward 
the �ame point. 

Neptnne is now in fine position for telescopic observation. 
lIe is in· the constellation Taurus, about 7° southwest of the 
Pleiades, and is visible during the whole night. A telescope 
with an aperture of three inches will bring him out in favor­
able weather. But it takes a more powerful telescope to re­
veal bis solitary satellite, a tiny point of light close to the 
primary. 

There are many things to interest observers concerning 
this distant planet, ranking next in size to Jupiter and Sat­
urn_ If we could approach nearer to him, doubtless we 
should bebold a grand spectacle, solve some of the myste­
ries revealed in his peculiar spectrum, comprehend more 
clearly the laws that regulate the apparently retrograde mo­
tion of his one moon, and, most to be desired of all, find out 
if planets hitherto unknown lie hidden in the remoter re­
gions of space. It is not improbable that increased optical 
power will reveal some of these secrets from our present 
standpoint, especially when it is remembered that the exist­
ence of Neptune as an acknowledged member of the solar 
family dates from 1846-only 38 years ago. 

The right ascension of Neptune on the 1st is 3 h. 21m.; 
bis declination is 160 35' lIorth; his diameter is 2'6'; and he 
is in the constellation Taurlls. 

Neptune rises 011 the 1st abont half past 5 o'clock in the 
aftel'lloon; he sets on the 30th about haH past 5 o'clock in 
the mOrDmg. 

way house between conjunction and opposition, 900 west of 
the sun, rises at midnight, and sets at noonday. With tele­
scopes of small power and under ordinary conditions this 
superb planet presents the appearance of a large round disk. 
Higher magnifying power will show a slight flattening at 
the poles. But ouly the best telescopes in the hands of the 
best observers will bring out the magnificent belts with their 
changing tints and the spots that from time to time appear 
and disappear on his disk. Powerful telescopes when Jupi­
ter is in quadrature will reveal the approach of the gibbous 
phase. For at common times he, as well as the other giant 
planets, appears like a round orb without phases, on account 
of the great distance. An obRervation of the Prince of 
Planets in gibbous phase is aD astronomical feat difficult to 
accomplish. Sometimes there will be a slight shade on tbe 
limb fart.hest from the SUll, and sometimes the observa­
tion is more satisfactory. It is recorded that in the clear 
atmosphere of Southern Anstralia the second and third satel­
lites have been seen to emerge at a sensible distance from 

out order are in reality exemplifications of the unswerving 
laws taat regulate the courae of every member of the pbysi­
cal univer�e. 

The right ascension of Mars on the 1st is 16 h. 10 m. ; his 
declination is 21 ° 43' south; his diameter is 4-4"; and he is 
in the constellatioll Scorpio. 

Mars sets on the 1st a few minutes after 6 o'clock in the 
evening; on tbe 30th he sets at half past 5 o'clock. 

THE MOON. 

The November moon fulls on the 3d, at 36 minutes after 3 
o'clock in the morning. The moon is in conjunction with 
Neptnne on the 3d, and with Saturn on the 5th. She is at 
her nearest point to Jupiter on the 11th, and to Uranus on 
the 13th. She makes a charming appearance on the eastern 
sky in conjunction with Venus on the morning of the 14th, 
three days before her cbange, the waning crescent hanging 
2° sout.h of the morning star. On the 18th the new moon is 
in conjunction willI Mercury, and on the 19th with Mars. 

the limb of the planet, thus proving the reality of the gib- THE NOVEMBER METEORS. 

bous phase. The earth, as 8he swings her ponderous bulk in her orbit, Jupiter for six months to come will be ill most favorable encounters on the 13th the November meteor zone, and condition for observation, more so than he will be for seve- plunging headlong through tbe sparsely scattered cosmical ral years. For his path now tends in a sontherly direction; atoms, and igniting those that impinge upon her atmosphere, while the law is, the farther north the planet, the better is it she causes them to descend as falling stars. 'I.'his gigantic situated for observation. hoop or meteor zone consists of a swarm of particles follow-
. The r�ght. asc�nsi�n 0; Jupiter �n t�e 1st is . 10 h. ;8 m.; ing Tempel's comet. The unfortunate visitor from the star hls

_
d�chnatlon IS 11 �7 �orth; hIS dIameter IS 332 ; and depths venturing too near the planet Uranus was captured he IS I� the

. 
constellatIOn eo. . , by the giant orb, forced to become a member of the system, JupIter rIses on the 1st at a few mmutes before 1 0 clock and to travel henceforth within its boundaries The event in the m?ruingj on the 30th he rises soon after 11 o'clock in I probably occurred in the second century of �he Christian the evenmg. era. The perihelion of the November meteor zone is on the 

SATURN earth's orbit, at the point she passes about the 13th of No-
is morning star. No incident enlivens bis monotonous vember, and the aphelion is beyond the orbit of Uranus. 
course. But he is superb to behold as he wends his quiet The particles of the comet and the swarm of meteoroids have 
way over the ceh:stial course, approachlng with unswerving thus far scattered over but one-tenth of the zone, but in the 
step the goal that has been reached by his more distant course (If time will fill the whole space. As the period of 
brother planet Neptune, shining with a serene light among revolution is about 33 years, a grand display of fiery rain oc. 
his companion stars, and giving a foretaste of the phase he cnrs only at those intervals. Tbe next one may be expected 
will present when a year hence he combines every condition in 1899. 
from which the best views may be anticipated. In the tele- Observers, however, who watch patiently on the nights of 
scope he ie magnificent beyond description. We never be- the 11th, 12th, and 13th will be rewarded by seeing a few 
hold him through the glass without wishing that for once meteors radiating from tbe constellation Leo, which are true 
we could see him pictured on the sky in these grand propor- Leonides, the name given to the members of this meteoric 
tions, where every eye might behold the exhibition of sur- zone, because they seem to start from this constellation. 
passing grandeur and beauty. Such is tbe delightful uncertainty of meteoric astronomy, 

The right ascension of Saturn on tbe 1st is 5 h. 32 m.; tbat the earth may capture a larger number of tbese little 
his declination is 210 48' north; his diameter is 18'8'; and he bodies than is anticipated. Therefore it is well to keep a 
is in the constellation Taurus. careful lookout. 

Saturn rises on the 1st about half past 7 o'clock in the 
evening; on the 30th he rises about half past 5 o'clock. 

VENUS 

is morning star, but no longer in the ascendant, for it is now 
her turn to hide her " diminished rays_" She is getting every 
day nearer the sun, and increasing her distance from the 
earth, which those who wish can verify for themselves as 
they note the later time of her rising and the lessening bril­
liance of her disk. Sbe is almost plunging southward in 
her swift course, reaching southern declination on the 3d, 
and recol'ding nearly 11 0 south declination at tbe clORe of 
the month. Those who remember her glorious appearance 
as evening star high up in the north will perceive the con­
tmst in her present phase. But she is lovely even in her 
fading luster, as, hanging low in the heavens, she is still the 
sun's bright harbinger. 

The right ascension of Venus on the 1st is 11 h. 57 m.; 
her declination is 10 48' north; her diameter is 16-8'; and 
she is in the constellation Virgo. 

Venus rises on the 1 st at 3 o'clock in the morning; on the 
30th she rises at 4 o'clock. 

URANUS 

is morning star. His path lies very neal' that of Venus at tbe 
beginning of the month. 'fhe two planets al'e in conjunc­
tion on the 4th at 6 o'clock in the morning, when Venns is 
50' north of Uranus. 

The right ascension of Uranus on the 1st is 12 h. 4 m. ; 
his declination is 0° 15' north; his diameter is 3'6"; and he is 
in the constellation Virgo. 

Uranus rises on the 1st at a quarter after 3 o'clock in the 
morning; on the 30th he rises at half past 1 o'clock. 

MERCURY 

is morning star until the 4th, w hen he takes his turn as eve­
ning star. He is ill superior conjunction with the sun on the 
4th at 3 o'clock in the afternoon. This means that he is in 
line with the earth and sun, beyond the sun, and that he 
passes from the sun's westel'D to bis eastern side. He is too 
near the sun to be visible, and is therefore of little account 
on terrestrial records. 

The right ascension of Mercury on the 1st is 14 h. 28 m. j 
his declination is 14° 15' south; his diameter is 4-6' j and he 
is in the constellation Libm. 

Mercury rises on the 1st about half past 6 o'clock in the 
morning; on the 30th he sets about a quarter after 5 o'clock 
in the evening. 

MARS 

is evening star. He, too, is traveling south. Not long since 
every planet in the system was in north declination. At ttie 

.. . . , .. 

Aerial Navigation. 

In a communication by Monsieur D. Stapfer, engineer, to 
the Genie Oivil, he maintains that whatevel' be the practical 
value of Captain Renard's aerial ship with electrical motor, 
it is interesting to note that he bas demonstrated the possi­
bility of calculating the elements of the aerial ship according 
to the formulre used in water navigation_ Thus the experi­
ments of the 9th of August, 1884, have demonstrated that 
the resistance per square metel' of midship section is in di­
rect proportion to the densities of the fluids_ That is to say, 
that the air having a density 800 times less than sea watel', 
the engine which could propel 800 squal'e meters section in 
the air could only propel 1 square meter immersed in tbe 
water. In fact, if to the air ship is applied the well known 
formula: 

v=m \/J., 

We find V = 5'50 m. per second = 11 knots per hour. 
]/' = 250 kilogrammeters = 3'3 horse power. 
B2= 55 square meters, or 0'0687 of water. 

From which the coefficient m is found to equal 3'00, which 
corresponds to the factor used in a ship of full body. Mon­
sieur Stapfer, therefore, concludes that in fnture it will be 
au easy matter to predict the velocity which an aerial ship 
can attain according to the gross power developed by the 
motor, save such changes a� al'e due to fineness of fOl'm or 
disposition of motor_ But it remains an acquired fact, that 
for an air ship of 2,000 kilogrammes of ascensional force it 
requires 3� horse power to overcome a wind of 6 meters 
per second velocity, populal'ly tel'med "a good breeze for 
driving windmills_" Thus, to overcome an aerial current of 
9 meters pel' second, it will be necessary to develop 12 horse 
power, as Messrs. Renard & Krebs had predicted; and Mon­
sieur Stapfer regrets that, having had au electric motor 
capable of develvping as its limit 12 horse power for over an 
hour, they did not continue the voyage until they had ex­
hausted their power, and were contented to develop only a 
little more than 3 horse power during 25 minutes_ 

The Smarte.t Old lUau In the Country. 

JUPITER end of the month Venus, Mercury, Uranus, and Mars are in 

Seth Cook, of Rathboneville, N. Yo, will be 103 years old 
if he lives until Jan .. �.O, 1885. On Oct. 16 he went alone to 
Cowanesque Valley, ·-expect.ing to meet his son. When he 
arrived there, he learned that his son was at GaineH. There 
would he no train for that place until night. Centenarian 
Cook concluded it would be a waste of time to wait for it, 
a"nd set out for Gaines on foot. The distance is seventeen 
miles. He walked the entire distance in six hours, arriving 
at his son's in good condition, and an hour ahead of the 
train. 

is morning star, and passes an i ill port�n t epoch in his course. south declination. Not long since all the planets were moro­
On the 26th, at 3 o'clock in the mornin/!, he isin quadrature ing stars. Before November closes Mars, Mercury. and 
with the sun lin his western side. He is then at the half I Neptune will be evening stars. Movements seemingly with-
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LOW PRESSURE BOILER. I Ventilation. 

The water holding part of the boiler consists of a series of The ventilation of houses was one of the many in teresting 
closed parallel side sectiolls made of cast metal 01' boiler iron, subjects discussed at a sanitary convention held in Ionia, 
and of different  dimensions according to tbeir position. Two Micbigan , last December, the proceedings of which have 
of the sections, a, are placed edgewise along the sides of the been issued in tbe form of a supplement to the " Report of 
grate, on the top plate, c, of the base, d;  three 01' more sec· the Michigan State Board of  Heal th . "  Dr. J. iI. Kellogg, 
tions, e f g, are arranged horizon tally over the fire space, one of Battle Creek, introdnced the subject, and dwelt upon the 
above tbe other, witb spaces between them about equal to the importance of systematic provisions for renovating the air 
thickness of the sections. The section, e, is sufficien tly nar- of sleeping rooms, etc. One of tbe speakers was i nclined 
row to leave flue spaces, h, between its edges and the silles to contest the necess ity of such measures, and doubted if 
of the sections, a. The intermediate section is wider than carbon d ioxide could reasonably be looked upon as delete­
the one beneath i t, but is arranged, w ith relation to the sides rious, except when it was present in large quantities. He 
of the jacket by which the whole is  inclosed, to provide flue added that, even regarding it as highly injurious, compli­
spaces along its edges. The top section 
is the full width of tbe jacket , and is di­
rectly beneath the cover. The sections a 
and e are connected by horizontal tubes, l, 
and tbe former are connected by vertical 
tubes, m, to the top section,  which is 
joined to the m iddle section by central 
tubes n ;  sections e and j are similarly 
joined. 'rhe steam or hot water flows 
away through the pipes, p, and returns by 
the pipes, p'. The flue spaces, h, are cov· 
ered by 1\ ·shaped plates that deflect the 
heat on to the top of sections a before it 
passes through the passages, 8, which direct 
it against the center of section /. The 
heat then d ivides, and passes up the flue 
spaces, j, to the deflecting plates, t, which 
turn i t  down on top of section j, from 
whicb it passes th rough tue  openings, u, 
against the bottom of the  top section and 
then in to  the smoke p i pe, v. The fire is 
automatically regulated by the arrange· 
ment shown in the  perspective view. 

Further particulars concerning this sim­
ple and efficient boiler may be obtained 

1 

by addressing the inventor, �Ir. D. S. Robilliard, care Que­
bec Gas Company, Quebec, Canada. 

.. f . .. .. 
chucking Wax. 

Sometimes the mach in i st, as well as the jeweler, requi res 
a means of fastening th in work to the lathe chuck, or to a 
plate for vise manipulation tbat will not admit of the use of 
screws, bolti', or similar means. A number of recipes are 
extant in the shops for the preparatiou of a wax for this 
purpose, but most of them are troublesome to mix and an­
noying in use. Probably as good a fastener as any i s  
melted gum lac-shellac. All the preparat,jon necessary is  
to melt the lac in a pan or other receptacle, over a slow 
fire, and wh ile ii i s  still warm shape it into eticks like those 
of sealing wax or candy, for conven ience in use. To be 
used, the piece to be securesI to the cbuck should be warmed 
over a �piJ'it l amp or gas flame, a li ttle of  the lac put on in 
spots, and while warm attached to the face plate and trued 
by ligbt taps with a mallet. Or the lac alone may be warm­
ed and put on the work. The work m ay be detached from 
the face plate or chuck by gent le  heating, or if this is inex­
pedient, by light taps with a wooden mallet. 

. ' . , .  
SHADE ROLLER HANGER. 

The hanger is pivoted to a screw, the construction of 
wbich is clearly shown in tbe s ide views. 'l'he screw is  
screwed into the top piece of a window frame, one hanger 
being placed at each end. The lower end of one hanger is 
formed with a squared socket, open at the top, and in tbe 
other is a circular socket, these being designed to receive 

ROBILLIARD'S LOW PRESSURE BOILER. 

cated arrangements for getting getting rid of it were not 
needed. " All you've got to do, " lie said, " is to cut a hole 
in the wall at the floor, and let the gas run out of the room." 
The assistant secretary of the convention ,  Mr.  Erw in F. 
Smith, of  Lansing, subsequently criticised this speaker's 
views as foll ows : 

" The gentleman baR overlooked the law of the diffusion 
of gases, in obedience to which law gases in  contact for any 
length of time must become intimately mingled. 'l'his would 
en tirely prevent any snch outward flow of tbe carbonic acid 
by its own weight as the gentleman would have us believe 
could easily be brought about bV providing an outlet i nto 
the open air at or near the floor. He has also overlooked 
tbe fact. tbat carbonic acid gas is  not the most injurious 
of the products of respiration. As stated by the lecturer, 
the organic matter tbrown off from the skin and lungs is 
the most barmful product of respiration. This organic 
waste mat Ler, when rebreathed, acts as a direct poison 
upon the animal economy. It is less in quantity than the 
expired carbonic acid, but occurs along with that, so that 
when we · �have establ isbed the presence, from expira­
tion, of an excess of carbon ic acid in any room, we have 
at the same time proved that a more deadly, if not so easily 
detected, enemy is also present. This organic waste matter 
rises with the warm expired air to the cciling, whence, as 
it  cools, it is gradually diffused downw�rd. Those who 
hllve carefully examined our  poorly ventilated State prisons 
have repeatedly had demonstrated to them by the sense of 
smell, i f  not otherwise, that the upper layer of air in a room 
occupied hy large bodies of men  becomes soonest charged 
with foul emanations. In sleeping wards where cells rise 
above eacb other in from three to five tiers, the impurity of 
the air, as shown by tbe sense of smell and general feeling 
of oppressiveness, i ncreases as one ascrnd s  from one gallery 
to anotber, un til, toward morning, on the uppermost gallery 
near the ·ceiling, the stench and oppressiveness of the air be­
come almost intolerable ; and this, too, in spite of the fact 
that in the State House of Correction, at Ionia, numerous 
openings have been provided in the outer  walls near the floor 
for the expre,s purpose of ven t ilation. It is also true, as I 
know by observation , that prisoners who sleep in ranges of 
cells near the ceiling complain more of headache,  have 
less appetite, and eat considerably less food than those sleep­
ing in cells near the floor. From these considerations I 
think it is apparent that a room cannot be properly venti­
lated by simply making an out door opening at or near the 
fioor. " 

Shortsightedness. 

A writer in the London Time8 claims the cause of myopia 
to be the application of the eyes to near objects ; in  othcr 
words, the poring over books and handicrafts. Wben the 
eyes are di,.ected to a near object, they are turned in or ren­
dered converg-ent, so that the axes of vi�ion meet upon it, 
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Poisonous Solder In Canned Goods. 

Dr. John G. Johnson, having had six ca�es of poisoning 
Crom the eating of canned tomatoes, read an excel lent  paper 
on the subject before the New York Medico Legal Society, 
which IS published in the Sanitarian for June. He concludes 
after a careful review of the subject that : 

1. These were not cases of sickness from spoiled toma­
toes. 

2. They were cases of corrosive poisoning from muriate 
of zinc and muriate ohin. 

3. This poisonous amalgam must be abandoned. 
4. Exemplary damages, " at the d iscretion of the jury," 

will be sustained by the courts for this reckless tampering 
with human life i ll using a dangerous 
means when a safe one could be used. 

5. The canners have only themselves to 
thank for the present panic in their busi­
ness, for they have persisted in the use of 
this dangerous amalgam, knowing it was 
dangerous. 

6. Every cap should be examined, and, 
if two holes are found in it, send it at once 
to the health board, witb the contents and 
the n ame of the grocer who sold it. 

7. Reject every article of can ned food 
that doe� not show the line of resin around 
the edge of the solder on the cap, t he same 
as is seen on the seam at s ide of the can . 

8. " Standard " or first class goods have 
not only the  name of the factory, but also 
that of  tbe wholesale h ouse which sells 
them, on the label. " Seconds, " or don bt­
ful or " reprocessed " goods, have a "stock 
label " of some mythical canning house, 
but do not have the name of any wholesale 
grocer on them. Reject all goods that do 
not have t he name of some wholesale firm 
on the l abel . 

9. A " s well " or decomposing can of goods can always be 
detected by pressing in the bottom of the can. A sound can, 
pressed, will gi ve It solid feel .  When gas from the decom­
position of the food is inside the can , the tin wil l  rattle by 
pressing up tbe bottom as you displace the gas in tbe can. 

10. Reject every can that sbows any rust around tbe cap 
on the inside of the head of the can .-International Review 
of Mea. and Surg. Technics, Oct. , 1884. 

.. 4 . ,  .. 
Rem edy Cor Go ut. 

Dr. J. Mortimer Granville publisues in the Lancet (Aug. 
10, p. 272) II prescriptiou Jor the relief of gout, which he 
states gives satisfactory results in acute and subacnte gout, 
relieving the pain almost immediately, reduci ng swel lings, 
and raising the proportion of urea in the urine from 50 to 
100 per cent. The formula he gi ves is as follows : Ammonii 
chloridi, 3 i v. ; potassoo chloratis, 3 ij . ; glycerini ,  3 xij. ; 
tincturoo iodi, 3 ij. ; aquoo ad 3 xij.-Misce. The dose is 
two tablespoonfuls every third, fourth, or sixth hour. 

• . . . .. 
IMPROVED EXPLOSIVE SHELL. 

The shell is made of cast iron or other metal, and its butt 
end is clo�ed by a screw plug. In the cavity of the shel l are 
held two funnel.shaped glass vessels, each being formed with 
a neck which i s  closed by a stopper. Passing through the  stop­
per in the rear vessel is a rod, the inner end of which adjoins 
the base of the vessel, and is provided w i th prongs. On the 
end of the rod is a head , and i n  the end of  the shell is a fir­
ing pin held in a central opening in the p lug, and forced 
toward the outer end of the plug by a spring. The vessels 
are filled wit.h two distinct l iquids which, when they are 
mixed, form a highly explosi ve compound. 

The shell is fin'd from a caunon, the force of the explo-

mULLEN'S SHADE ROLLER HANGER. and th is posi tion is maintained by a muscular effort which, BACHELDER'S IMPROVED EXPLOSIVE SHELL. 

the square and round pins of the ordinary spring roller. The 
hangers are swung towanl the in terior of  the room to facili­
tate the placing of the pins in  the sockets. By means of 
this !'imple dev ice the roller can be hung very easily a�d 
rapidly. 

Further particulars regarding this invention, whicb Las 
been patented by Mr. W. J. Mullen , may be obtained by 
addressing Mr. F . . G. Gollon, 107 Walker Street, New York 
city. 

if contiuued, alters the shape of the eye in the direction of  
elongation. Manifestly, the  alteration w ill be  most easily sion forcing the firIng pin i nto tbe  shel l a n d  breaking the 
eff�cted during youtb, when the tissues of the body, includ- glllss ve�seI9, so that · the substances mix as the shell leaves 
ing those of the eye, are comparatively lax and distensible, the cannon, and form a compound ready to explode w hen 
and i t  will also be most easily effected among those young the shel l strikes any object. The compound must be of 
people wbose ti8sues are exceptionally weak, by reason of such a nature that i t  will n ot explode immediately upon be­
inndequa te  food or of unhealthy descent or surroundings. ing formed, but will only explode when it receives a heavy 
Badly lighted schools are the great man ufactories of myopia, sbock. The shell is perfectly harmless until the vessels are 
the bad light compelli ng approximation of the books or I broken. This invention has been patented by Mr. J. L. 
otber materials of study. Bachelder, of Globe, Arizona. 
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STREET CAR DRIVER'S CHANGE BOX. 

A simple, inexpensive. and convenient means for removing 
the change envelopes from the boxes used on street rail way 
cars has been invented by Mr. J. G. Holden, of Danville, Ill. 
The cover of the box is hinged along one eide, and is held 

HOLDEN'S STREET CAR lIRIVER'S CHANGE BOX. 

shut by a spring catch having a finger bar by wbich it may 
he released to open the cover. A strap passing through loops 
on the box buck les around the d river' s waist, the box bei ng 
in fron t and slightly toward the left hand. The box is 
divided i nto compartments for holding separate piles of 
money or envelopes. At the bottom of each compartment 
is h i nged a floor to which is rigidly fixed, neal' i ts outer end, 
a wire frame. The side bars of the frame are far enough 
apart to receive the piles of enve­
lopes between them. The floors 
incl ine downward from the hinge 
to carry the envelopes by gravity 
toward the outer side of the box, 
and leave a space behind tllem 
to prevent  cramping or bending 
the box when the floor is raised . 
When the driver wishes to ob­
tain an envelope, he places his 
thumb under the cross bar of one 
of  the frames, and l ifts it and the 
floor. The en velopes are thus 
brought end upward, when one 
or more may be removed from 
tbe pile, the remain ing ones 
dropping back into box. .. . ... 

Leather Fa �ed Pulleys. 

A compp.tent and experienced 
millwright gives as the resul t of 
his experience of thirty-eight 
years that iron pulleys should be 
faced with leatber, particularly 
if the b{·lt is not to be shifted, as 
from fast to loose pUlley. His 
plan is to cut the leather of the 
proper width, slightly wider than 
the pulley face, soak it soft in 
water, and then apply it to the 
pulley by stretching, using cop­
per rivets to secure the butt joint 
and an occasional rivet on the 
edge. The leather is put on with 
flesh side out ward. Next to the 
leather face he prefers a built-up 
wooden pulley, the segments of 
wood to be secured in an iron 
frame with tbe ends of the grain 
outward. Such pulley faces he 
claims to be greatly superior to 
polished iron or to wood with the 
grain horizontal. 

• • •  

Ingrowing Nail. 
In a note to the Union Medi­

cole, M. Monod states that dur­
i ng the . last twenty yearR. he 
has treated ingrowing nail by 
a very simple and effectual 
method, which does not involve 
the removal of the nail. He 
makes a free application of 
nitrate of silver at the  commencement of tbe affection, with­
out isolating the nail. If the cauterization is carried deeply 
into the diseased furrow, the patient has usual ly, e,en by 
the next day, derived considerable rel ief, and is able, even 
thus early, to walk in moderation with an easy shoe. Ex­
tirpation of the nail should be reserved for quite exceptional 
cases. 
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IMPROVED .COLTER HANGER. rt Telephony In Australia. 

In the engraving Fig. 1 is a sect ional Ride elevation, Fi . In 1882, under the provis.ions of au act which had origin-
2 is a front  end view with col ter removed, Fig. 3 is 1I. rear IIted wi th  Hon . C. Todd, Postmaster-General and Super­
view of the back plate to wbich the colter fork is jointed, intendent of Telegraphs, a telephon e  system was adopt ed 
and Fig. 4 is a pIau view of an inven tiou lately patented by in South Australia, and there are now 217 members con­
Mr. Hanc Shaw, of Campbell Hill , Ill. 'rhe hanger is se- nected with the Adelaide Exchange. At the commence­
cured to the plow beam uy bolts passing through the plate, ment of the year the subscribers in the other colonies were : 
A, projecting at right angles from which is a curved flange Melbourne, 650 ; Ballarat, 81 ; Sandhurst, 37 ; Sydney, 260 ; 
having serrations formed transversely across i ta rear face to 
engage witb serrat ions on the front of a curved block, C, 
wbich is slotted vertically through the center to permit the 
passage of a bol t. By this means tbe block may be held 
fi r mly to the plate, and may be sbifted on the flange to ad­
just the colter as to height for regulating its depth of cut in 
the soi l .  The colter is hung in a fork pivoted on a bol t 
passing through lugs projecting from the rear side of the 2 
plate, B, which is bol ted to flanges on the block, C. The 

I upper bol t hole is slot ted, so as to allow the plate, B, to 
swing on the lower bolt as a center, for adjusting the colter 

I in perfect paral lelism sidewise w i th the landslide of tbe 
plow, and to cut freely in  advance of the plow, so that the 
latler will run true and may be guided easily. The oppos­
ing joint faces of the block and plate, and the ends next the 
upper bolt, are serra ted 1 0  prevent sl i pping when the nut is  d 
screwed down. . The col ter may swing sidewise on the bol t 
to clear itself of obstructions. By turning the plate, A, up 
� ide down the hanger may be adjusted either to right or left 
hand plows. All part@ of the banger arc simple, strong, 
n nd durab le, and the adjustments for every pORsible require­
ment can be easily and quickly mada by any one capa.hle of 
handling a plow. 

Sulphur a Remedy Cor Cholera. 

The carry i ng of a rol l of brimstone in the pocket is be­
lieved by many persons to be a sovereign remedy for rheu­
matism, but we bel ieVE; it has been left to a Doctor Herrin 
to e;,tablish the  fact that a half drachm of the flowers of sul­
phur worn in the foot of each stocking is a sure preven tive 
o f  cholera, and that one clad as it  were in this san itary 
armor may walk unscathed through the very hotbeds of 
the disease. Any lingering doubts as to the efficacy of this 
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SRA W'S IMPROVED COLTER HANGER. 

Dunedin, 237 ; Auckland, 1":1 ; Chri stchurcll . 125; and Wel­
lington , 60. A good proportion of the telephones now used 
in AusJ;ralia are of  American make. 

IMPROVED COAL CRANE. 

Mr. Westmacott's coaling cradle  must be looked 
upon as the key to tbe successful appl ication of movable 

coal shipping appliances. It 
may be dei'cribed as a lig-ht plat­
form suspended by chains, which 
takes its Stat on an ordinary line 
of rails in any posi t i l ln .  It is 
suspended on what  may be 
cal led an anti -friction swivel, 
which enables a man to turn the 
cradle with a loaded wagon on 
it, thereby dispensing witll turn­
tables. There are no tipping 
chains to hook on and off every 
time a wagon is sh ipped , as is 
the case w ith coaling cradles 
of the usual construction ; the 
tipping cbains in this case pass 
through the cen ter of the swivel 
attachment, and are permanent­
ly connected wi lh the cradle. 
Tbe crane itself, as sbown in 
Figs. 1 and 2, consists of a 
nearly square wrought iron ped­
est�l or base, tapering upward, 
wh ich is carried on four wheels, 
one n ear each corner, running 
on rails of 24 feet g�uge laid 
paral lel to the quay wal1. The�e 
wheels, however, are used only 
for traveling on ; the whole of 
the weip:ht when working is  

-taken by four hydraulic jacks, 
one at each corner, which ef­
fectually prevent any movement 
of the crllne. Rising out of the 
top of the pede5tal , and revolv­
ing i n  bearings at the top and 
bottom of it, is the pillar, con­
sisting of two flat plate girders, 
between which is placed the hy­-=��-.��:-�-=-��-=:::'=:T-:-:::::-=�=-�::=�� --: draul ic cy l inder for lift.ing. The 

� - - - - - - -- -- -- -- -- -- chain from I his cyl inder passes 
over tbe jib head, and both ends 
are attached to the cradle. The 
jib is attached at the lower end 
to the front of the pillar, just 
above the pedestal ; and at the 
outer end by stays to tbe top of 
the pillar. At the bllck of the 

pillar is fixed a second hydraulic 
cylinder, whicb effects the tip­
pin!!,' of tbe wagon by making a 
bight in the tipping  chain that 
passes over tbe j ib  head to the 
crad le. The tipping chain is 
always kept taut by a third hy­

En •• �. 

NEW MOVABLE ORANE OARDIFF DO OKS. 

method,  the New England Medica� Montlt�1I facetiously as­
serts, are dispelled by the fact that while the doctor, who 
lives somewhere in England, has not had for the last six 
months 1\ single death from cholera in his practi ce, a large 
number of the E!!,'ypti�ns, who unfortunateiy had no stock­
ings, and were, therefore, unable to apply the remedy, suc­
cumbed to the disease. 

draulic cyl inder placed on an incl ined frame, which is fixed 
t,o the pil lar at the back in the same way as the jib is in 
front. Thus the tippi ng cylinder proper needs . to have a 
short range on ly. The inclined cylinder and its· frllme act 
as a counterwei/!ht for bala.ncing in some Irieature the load 
hanging from the jib head. The turning of the pillar and 
jib is effected by a pair of hydraulic cylinders, one on each 
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side of tbe pillar, fixed to tbe base of the pedestal, wbicb 
i tself remains stationary. The chain from tbese cylinders 
passes roun d  a drum at the foot of the pillar. All the mo­
tions are controlled w i tb tbe greatest ease by one man in a 
valve house on t,be side  of tbe pedestal . There are t w o  of 
tbese bonses on opposite sides of tbe macbine, so that be 
can use whichever is most convenient for enabling bim to 
see into tbe vessel . The pressure water is conveyed to the 
crane by movable and join ted pipes, which can be attached 
to hydrants placed at conven ient distances on the hydraul ic 
mains along the quay wall .  There lS  an auxiliary or anti­
breakage crane on the side next tbe dock, tbe foot of tbe 
jib being carried from tbe pedestal and tbe top by means 
of a cbain from tbe top of tbe pillar, tbe invention of Mr. 
Cbarles Hunter, engineer to tbe Bute trustees. By an ar­

rangement of a hopper resting on tbe deck, with telescopic 
throat, whicb is closed by a conical bottom or valve held 
up by the auxiliary crane, the first few wagonfuls of coal 
can be lowered quietly to the  bottom of the bold, and a 
con ical heap formed for the following coal to fall on, as is 
done at the hoists, so as to lessen the breakage of coal. 
When the anti·breakage crane is not in use it can be swung 
to one side, j)lear out o f  the way. It is found in actual 
work that a wagon can be shipped in from two and a balf 
to th ree minutes. Tbe crane was designed and constructed 
by Sir William G. Armstrong, Mitcbell & Company, and 
is similar to tbeir well known and largely adopted movable 
hydraulic cran es for cargo and ballast work. Tbese cranes 
were first in troduced at tbe suggestion of the writer about 
fourteen years ago at tbe Atlantic Wbarf of the Bute East 
Dock, to supersede fixed cranes. Tbe introduction of the 
movable crane resulted in  such an increased amount of 
work and dispatcb 10 steamers that all the dock compa· 
nies very soon recognized tbe importance of adopting 
cranea of this type. At the Royal Albert Dock, London, 
there are about. ninety of these cranes. The number of 
ti ps for sh ipping coal at tbe Bute docks is now as follows : 
Thirteen halance t ips at the west dock ; twelve balance tips 
at the east dock ; ei ght hydraulic tips at the east dock and 
entrance basin,  shown at H H; one bydraulic ti p in  tbe en­
trance channel for loading in the tideway ; eight hydraulic 
tips at the Roath basin ; forty-two total number of tips. 
One movable hydraulic  crane capable of lifting twenty-five 
tons. Each tip is capable of sh ipping 1,000 tons of coal per 
working day ; tbe total sh ipping capacity of the Bute docks 
is therefore equal to nearly 12,000,000 tons of coal pel' 
annum.  In Bome instances as much as 200 tons of coal 
have been sbipped per hour at the bydraulic tips ;  and it iR 
now not uncommon for a steam collier of 2,000 tons burden 
to enter the basin at high water of one day, discbarge her 
ballast, receive her outward cargo, and leave at high water 
the following day, the entire operation having occupied 
less than twenty-four bours. The principal portion of the 
trade carried on in the Bute docks i s  the export of coal and 
iron, wbich amounted to 2, 750,000 tons i n  the year 1873, 
and to 6,916, 000 tons in 1 883. The import trade of iron 
ore, timber, and gen eral merchandise amounted to 630,000 
tons in 1873, and in 1883 to 1,299,000 tons.-The Engi­
neer. 

. . . � .. 

Two Good Remedies 1'or Sprains. 

From the same cause which renders necessary such con­
trivances aEl tbe nose fltraightening mask, illustrated in laRt 
week's issue of this paper, broken legs, sprained ankles, and 
wrenched wrists are produced. The following new reme­
dies for sprains are said to have proved very efficacious. Dr. 
Tbos. L. Sbearer recommends and pract ices the use of clay, 
such as is uEed for making bricks, free from gravel, dried, 
and finely powdered i n  a mortar. Tbis powdered clay is 
mixed with water into a thick and moist consistence. This 
is tben spread on muslin to tile depth of a quarter of an 
inch, and applied entirely around the part. Over this is 
placed a rubber roller handage, just lightly enough to keep 
the dressing from shifting, and retain tbe moisture. Tbis 
application should be renewed every twenty-foUl' bours. It 
appears, by tb is method of treatment, the most severe sprains 
are cured much more rapidly and satisfactorily than by the 
old system. 

Tbe same authority states that powdered dried earth 
sprinkled on the surface of an ulcer, and kept in position by 
adhesive straps, is a capital dressing for cases which are so 
weak that even the weakest ointment tends to break down 
the granulations. 

Professor Brinton, another celebrated pract.itioner, says 
that the best thing for a sprain is to put the l imb into a ves­
sel of very hot water immediately, then add boiling water as 
it can be borne. Keep the part immersed for twenty min­
utes, or until the pain subsides ; then apply a tight bandage, 
and ol'der rest. Sometimes tbe joint can be used in twelve 
hou!:,l!. If neces&ary, use a silicate of sodium dressing. 

No Cats. 

There is not a single cat with i n  the limits of the town of 
Leadville, Colorado. Cats have been imported there by the 
hundreds, and in all varieties of color and size, but not one 
has ever survived the �econd week of residence. However, as 
there are n o  rats acd mice in Leadville, tbere is no real need 
of cats, and it makes l i t tle difference wbether they live or 
die. The thi n  atmosphere at that altitude (10,200) is as fatal 
to the vermin as to tbeir foe, aDd the inhabitants are thus 
mercifully spared the inflictions of both.-Chicago Inter­
Ocean. 

Ititufifi t )mtritau. 
AN IMPROVED GUN SIGHT. 

Tbe form of this sight, and the optical principle involved 
in its construction, will be readily understood from Fig. 1, 
wbich shows it in perspective and in vertical section. 
When aiming, the sigbt bas the appearance of a ring or 
boop, which shows the front sight and the object aimed at 

Fig. 1.-LYMAN'S REAR SIGHT FOR RIFLES. 

without i ntercepting any part of the view. Fig. 2 gives 
an approximate idea of how the sight appears when aiming, 
and Fig. 3 shows bow tbe common open sight appears. In 
the first it will he noticed that tbe top of the rifle barrel 
and the front sight are seen as distinctly as if no rear sight 
was used ; while in t,he second the most important part of 

Fig. S.-APPEARANCE OF SIGHT WHEN AIMING. 

the view is shut out, and there is great d ifficulty in quickly 
getting the front sigbt in tbe notch of tbe rear sight. The 
aperture in  this e.ight, being very near the eyes, is greatly 
magnified as compared with the notch in the common 
sight ; and although th is may cause the impression t h at an 
aperture which looks so large cannot allow of accurate 

Fig. S.-APPEARANCE OF COMMON OPEN SIGHT WHEN 
AIMING, 

aiming, it is true that t.he larger tb is'small aperture looks, 
the inore accurate the aim. The accuracy is also increas('d, 
as the distance from this sight to tbe front sigbt is nearly 
twice as great as from the ordinary open sight to the front 
sight. The rim oflthe sigbt can be instantly cbanged, to 
give it a large aperture with a narrow rim or a small aper-

Fig. 4.-8IGlIT ATTACHED TO I1tIPROVED BASE. 

ture with a wider rim. Tbe sight can be easily placed upon 
any rifle. Fig. 4 sbows a sigbt attached to an improved 
base, lately patented, whicb not only looks better on the 

gun than any other rear sight base, but it allows of greater 
elevation for shooting. 

The inventor, M r. William Lyman, of Middlefield, 
Conn . ,  to whom inqui ries should be addressed , hall received 
many highly commendatory lett6rs from those who have 
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repeatedly tested the efficiency of this sight. Dr.. J. W. 
Wright, president of the New York Rifle Club, states tbat 
his experience with it has " involved almost every variety 
of shooting at tbe shorter ranges, i. e. , up to 500 yards, and 
it has been used for large and small game, in dark woods 
and in brigbt sunlight, across water and overland, and I am 
convinced tbat, for quick work, it is uuequaled. It gives 
the bunter all the advantages of an abundance of l ight, to­
gether with a complete view of the surroundings of the ob­
ject to be hit." 

Some Vlle1'ul Notes 1'or Engineers. 

Among the questions most frequently asked of our in­
spectors when making their ordinary visits, says tbe Loco­
motive, are the follOWing,  which are of such general interest 
to engineers as to warrant publication : 

1st. How much water per pound of coal should be made 
into eteam at 60 pounds pressure per square inch with 60 
inch tubular boilers properly made, well set, and carefully 
fired ? 

Under the above conditions, from 8 to 10 pounds, depend­
ent somewhat, of course, upon the quality of tbe coal and 
tbe temperature of the feed water. 

2d. How much more coal per pound of water does it take 
to carry 80 pounds per square inch tban it does to carry 60 
pounds per square inch ? 

Tbis question could with more propriety be put as fol­
lows : How much more heat does it l ake to make a pound 
of steam at 80 pounds pressure ppr square inch than it does 
to make a pound at 60 pounds per square i nch? 

Practically, no more coal will be required ; tbeoretically, 
about 0 '4 of one per cent, 01' about 1-250 part more. 

3d. Do you get enough better results from steam of 80 
pounds per square inch than you do from steam 60 pounds 
per square inch to pay tbe extra wear and tear of boiler 
and engine? 

Depends en tirely upon conditions. If yon can make nse 
of steam of 80 pounds pressure, it pays to nse i t ;  there are 
con clition s ,  however, where 60 pounds, or even less, would 
be decidedly more economical. 

4t.h. How much more heat do you get from pipes carrying 
60 pounds pressure tban from pipes carrying 10 pounds pres­
sure? 

Two and one-tenth per cent more beat will be given out 
pel' pound condensed from steam of 60 pounds pressure than 
from steam of 10 pounds pressure, in falling from tempera­
ture due to the respective pressures to 2120 Fabr. 

5th. What proportion of direct heating surface to the 
volume of a faidy protected room is requi red to mtlintain 
tbe temperature of ,tbe room at 600 Fahr. in buildings beated 
by steam ? 

From 1-75 to 1-250; according to size and exposure of 
room. 

6. How much is 1\ given amount  of steam reduced in bulk 
by compressing it from 60 pounds per square inch to 80 
pounds per square incb ? 

About 20 per cent. See any steam table. 

.. 4 . . .. 
Working Hard Iron • 

In a little jobbing machine shop the proprietor and sole 
workman was sweating and swearing over tbe Obduracy of 
a lot of very thin castings which he was tJ,',l'ing to drill for 
rivet.ing, and  to file for fitting. Some of the castings were 
very bard, and ground out and broke dl'ilh at a fearful rate. 
Wbere the grindstone or the emery wheel could reach, thcy 
were used instead of the file .  Many of the pieces were re­
jected because of tbeir hardness, and it was tbougbt neces­
sary to make them of iron to be made malleable at a greatly 
enhanced cost. 

A visitor suggested the u�e of spirits of turpentine on 
drill and file. After some demur it was tried, and the work 
proceeded. The speed of the dri l l  was somewhat reduced 
from tbat of a drill in soft gray iron, but the obdurate ma­
terial yielded to tbe persuasive influence of the turpentine. 
The file was kept wet witb i t ,  and there w as no  difficulty in 
cutting the hard metal. It is ascertained, however, that Ihe 
supply of turpentine must be continuous-a common mnci­
lage brush is bandy for tbe purpose-and that the turpen­
tine, evaporatecl and oxidized by exposure u ntil it is some­
what viscid, is better tbRn the limpid spirit, as having more 
hody. 

Bursting 01' a Fly Wheel. 

In Boston, Mass. , on October 18, an i ron fly wheel weigh­
ing 125 pounds, and attached to a wood saw i ng machine in 
a coal and wood yard, burst into many pieces, which flew 
in all directions, smashing wagons and o ther objects, but 
k illing no one. One piece, weighing about 50 pounds, took 
a singular journey. It was propel led straight i nto the air, 
and descended in tbe front entry, jnst inside the door, of a 
wooden d wel ling bouse, a distance of 400 or 500 yards. Tbe 
piece crushed tbrough the flat roof o f  the dwell in g, which 
i s  a two and one-half :l!tory structu re, carry ing away plas­
tering and laths. It then went through a fl'ather bed in the 
room, and taking an oblique COUl'se went through tbe wall 
about six incbes from tbe floor, dragging with it a portion 
of the mattress. The flying missile I:!truck the bed at its 
bead, and just where a person's bead would n atul'!llly lie if 
the bed was occupied. Pursu ing its course, the i ron ft'ag­
ment still descended with frightful velocity, carried away 
a portion of a flight of stairs , and wen t through another 
Wall, where its further progress was stopped. 
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EXHmIT OF THE BRUSH ELECTRIO CO.PANY. 

(Oontinued from first page.) 
origin, the one from the other. For, as could be seen in tbe 
exb i bit, tbese i ncandescenne l igh ts may, in the Brush sys· 
tem, be genera t ed both from tbe dynamo direct ar.d througb 
tbe interposition of the storage battery. 

Of all tbe apparatus exbibited in tbe two great buildings 
of tbe ExposItion , it IS safe to say that nothing attracted more 
atten tion or was so atten ti vely and continuously observed as 
tbe storage hatteries in the Brush exhIbit  O ne of these 
batteries was placed In the exhIb it on the ground fioor and 
anot.her in tbe west gallery . Both were In active operation, 
furn ish ing l ight for t he incandescence Bl"Ush -Swan lamps , 
and so arranged that the general visitor, who came with 
rather confused ideas about the properties of storage bat­
teries, could observe their working, and depart thence with 
some idea of their util ity and convenience. 

The scheme to charge these secondary batteries during 
the day by the use of the same wires w hich at night furnish 
the current  for the arc IIgbts was graphically set forth, and 
the advantag"s of the system explai ned . 

. 

For the purpose of practICally Illust rating their system of 
domestIc lIghting, a parlor, bedroom, and an additio llal 
chamber were exhibited by the Brusb Oompany, the two 
first bei ng l ighted by the Bl"Ush-Swan incandescence lamps, 
fed by a secon dary battery, and the third contai ning two 
looms driven by a Brush motor ThIS motor was fed by the 
current taken from the battery by the same wIre that sup­
pl Ied the lamps. 

W h ile the battery is in operation it has an E. M. F. of 37 
volts, and is charged at the rate of twenty amperes Under 
ord inary circumstances it will feed forty lamps. each of six­
tecn candle power, and is  said to b ave tbe abillty when once 
thoroughly charged o f  furnish i ng 250 hours of hght, whether 
used in large or sma.ll quantities. 

Affixed to the wall in the west gallery was the manipulator 
of one of these batteries, by which the contact between the 
dynamo station, the battery, and the lighting apparatus was 
automatically main tained. By this ingenious contrivance 
the current h� permitted to enter and cbarge the battery, and 
is cu t off when the process is complete ; to permit the cur­
rent to fiow into the light ing appr,ratus, and to check it when 
light is no longer n eeded. 

The battery itself consists of twenty-one cells, each of 
which is Gom posed of three plates of cast lead, the center 
one being an oxygen plate and those on either side hydro­
gen. The plates measure 16x16 inches square and are con­
nected, the two outside ones with the middle plate of the 
neighboring cel l-a system known as " series. " As the elec­
tric cu rrent traverses t.he cells, it results ill the decomposi­
tion of the electrolyte (H.SO. + H.O), the two outside plates 
absorb hyd rogen, and the center plate absorbs oxygen ; the 
hyd rogen and oxygen thus absorbed join again, and acting 
as a bat tery are resolved into water. A meter was attached 
to the batteries exhibited, which indicated the amoun t of 
light used , or rather the amount of curren t that had passed. 
The in n umerable little incandescent lamps fed by these bat­
teries were connected by wires hidden from view. Whether 
the battery waR being charged or already complete, there 
was 110 not i ceable difference in the in tensity o f  the lights, 
whicb were kept aglow during the one period as well as at 
the other. 

Besides furnishing ligbt, it was shown at the Brush ex­
hibit that these batteries could l ikewise be made to furnish 
powel', not only in small quan tities, as was shown by run­
n i n g  the  t w o  looms in  the  exb i bit, b u t  sufficient for run n ing 
street cars, boats, tricycles, and the l ike. Improvemen ts are 
heing con tinual ly made in regard to effiC iency and simpli­
ci ty, and consequently the cost is being lessened . 

In the parlors which constituted a part of the Brush ex­
hibit, circles of colored lamps, fed both by dynamos and 
secondary batteries, cast a steady and well diffused glow 
upon the  elaborate paneling of the walls, and without a 
series of arc lamps poised on wooden columns stood like 
sen tinals to mark the approacb to the gllneral headquarters . 

As a practical illustration of " multiple arc, " a hundred 
and sixt.y lamps glowed behind a finely wrought screen, while 
in front a dynamo of noiseless though rapid movement fur­
n ished the energy. 

Still rurther n orth ward from the headquarters exhibit, the 
Brush Company maintained six dynamo electric machines 
in motion ; and from the same engines which supplied the 
power for these, an electro-plating macbine of the Brush 
ty pe, situated near the Brusb parlors, was operated. This 
plating machine is in most respects similar to the arc 
light machine, except that the field magnets are coarsely 
wound in general circuit, in order that the E. M. F. may be 
retained at the low degree required for the class of work 
for which it is de�igned . 

At tbe evening exhibitions it was shown tbat in these 
plati ng machines the largest portion of electricity produced 
from a given expenditure of power may be u t i l ized for ex­
ternal work-'-the  plating being don e in the bat hs-and the 
minimum being absorbed in the maehi ll e i tself. The rc­
suIt is that the machine does not become hot when doing 
iLs maximum amount of work. It rloes not require water 
to keep it cool , and is so arran ged that its poles ca n n ot re­
verse while running. The adju8tab i Iity of the brushes at 
the commu tator prevents its wear by an undue amount of 
spark, and its parts, being interchangeable, may, in case of 
accident, be qu ickly replaced . A most ingenious device 
for connecting up the currents from the armature prevents 
that pulsation of current which heretofore has proved so IIn-
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noying to manufacturem of electro-plated ware. In order 
to ascertai n the polarity of this plating machine, two small 
wires are run from the bind ing-posts, and,.when their ends 
are dipped i n  the solution ,  the wire which giveR off gas 
profu�ely is the one to be attached to the rod in which the 
work is placed ; the other wire being attached to the rod in 
which the an odes are h u ng. 

Near this electro-p lating machine were exhibi ted three 
arc-light machines of the Brush pattern , one having a 
power of seven ty arc-lights, each of 2, 000 candle power . 
The dynamo machines used to supply the Brush -Swan i n­
candescence l ights are seen to be slightly modified for that 
special purpose In these the field magnets are compound 
wound, being in part shunt  circuit and lD part open CIrcuit ; 
the armature wire was in like degree coarse·. Mach ines of 
th i s  nature, each with a capac i t.y of 150 incandescence 
lights, were in the exhibit. The machine used in supplying 
the Brusb secondary battery was classed as of fifteen arC­
light capacity. 

The lamps shown in the exhihit were Wall lamp incan ­
descence for bracket, ornamental swi nging lump, groups of 
sixteen candle power lamp� for parlors, each lamp jutting 
out of a globe m ade in imitation of a fiower, the large incan­
descence projecting downward from ce iling, and various 
descriptions of arc-lamps for street and theater. 

The Brush-Swan incandescence lamp exhibited is exceed­
ingly si mple in construction . It consists of a small glass 
globe from wh ich the ait· has been excluded, and in wh ich 
is placed a thin film of carbon, form ing a complete coil. O n  

passing t h e  electric current through t h e  carbon it  becomes 
intensely white heated, and emits a beautifully soft, clear, 
an d steady l ight. The carbon not being in contact with the 
air, there is no com bustion, and consequently no vitiation 
of atmosphere. 

The lamp h a!! no mechanism, and when it fails from use or 
acc ident, may readily be replaced by another. Its power 
varies from sixteen to o n e  hun dred candle power ; the stand­
ard size being sixteen candle power. It has an average l ife 
of 1 , 000 hours, but may glow for several ti mes that period. 
With but little cost it can be adapted to any gas fixtures, the 
wires being run through the pipes out of sight . It can be 
turned on or off by means of a key or bu t ton made of rub ­
ber, and each lamp is entirely independent of i ts neighbol's . 
Every lam p is provided with a safety attach men t. In case 
of accident to the l ine  by short c i rcui ting, the circuit is in­
stantly b roken . The wires lead ing to t.he fittings are care­
fully insulated in a firpproof material wh ich prevents acci­
dents by fire. They may be ru n between walls and fioors 
or through partit ions w ith safety, or i nclosed , as at the Ex­
posi tion , in ornamental wood strips cl"Ossing the ceilings. 

The Brush dynamo-electric machine, which may be said to 
be the base of the whole Brush-Swan system, was shown in  
the  exhibi t, not  on ly as an entirety, but exposed so that all 
could see its parts and comprehend tbe theory upon which 
it is based. It is a modification of the Gramme machine, 
and its most striking feature consists in the arrangement of 
the collectors an d  coils, whereby each pair of the four  pairs 
of coils is, in turn, cut out of the c ircuit during one-eighth 
of a revolution, so that there are only three pairs of coil s in 
circuit at one time . The object is  to get rid of the waste of 
energy necessitated hy sending a current through one pair 
of coils during the time at which they are of l ittle service 
and cutting few lines of force. As m ight be supposed , this  
is  when the coi ls  are at an angle of very nearly nine ty de­
grees to the lines of force ; for at this time the number of 
lines of force passing through these coils is at a' maximum, 
but their rate of change at a minimum, because the rate of 
change varies as the cosine of the angle. There are two 
sets of brushes and fou r commutators, one commutator for 
each pair of co ils. Each b rush is made to toucb the com­
mutators of two pairs of coils which are not con tiguous, but 
at right angles to each otber. The two strips of each com­
mutator are separated from each other by about one-eigh th 
of the circumference, so that whenever these insulating 
spaces come under a brush the pair of coils corl'esponding 
to this  commutator are cut out of the circuit. 

The brushes are so placed that they come over these in­
sulating spaces just at the time when the coils (Jorresponding 
are in the position of minimn m  action , a n d  they come into 
contact with the strips of the commutator again when they 
are approaching a posi tion of greater effectiveness. In this 
machine the four pairs of coils  form four indepen dent ma­
chines, the two coils of each machine bei ng in series ; bu t 
the four machines are joined in two pairs by the arrange­
ment of the collector, the two mach ines thus formed being 
joined in series at the last, so as to generate one con tinuous 
current. of high electro-motive force. Of the two machines 
thus joined in ser ies, one has one pair of coils in the position 
of maximum effect, the other pair in tbe posi tion of mini­
mum effect, and therefore cut onto The other machi ne has 
both pair of coils in circuit and both in positions of medium 
effect. The current finally gE'nerated may therefore b e  said 
to be that of two machines joined in series, one machine  
hav ing two coils in series in a pos it ion of max i mum effect, 
the other mach ine  being composed of two mach i nes joi n ed 
in parallel , each of these machines consisting of two coils 
joined in series alld occupy ing posi tions of med ium effect . 

A very interesting part of the Brusb exhibit were tbe 
great arc lamps which the company use for l ighting up 
towns and cities by a system of light towers. These lights 
are of the regUlating order, and have as much to do 
with the success of the system as tbe rlynamo itself. They 
are made to burn Gontinuously for eight , sixteen, twenty-
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foul', or iudeed for any desired number of hours, and so sim­
ple is the mechanism tbat it is only necessary to place one 
of the lamps in p(jsition to insure its workin g. These lamps 
are of the double carbon or sixteen hour type, and, as in 
many other descr iption of lamps, the u pper carbon falls by 
its own weight upon the lo wer carbon , and thus closes tbe 
ci rcuit.  The pencils of carbon with in these lamps are about 
12 inches long, aud coated with copper. They last about 
eight hours, by which time abou t 97( inches of the positive 
and about 4 inches of tbe negati ve carbon are consumerl. If 
it is necessary that the lamps should burn a still longer time, 
the double carbon lamp type are empl oyed , these being fitted 
with two _pairs of carbon holders. When one set of carbons 
is consumed, the change to the other pair is effected by me­
chan ical means, an d s i mply . 

.. . . 1 .. 
Telegraphing Extraordinary. 

A contemporary supplies some interesting particulars as 
to tbe number of words transmitted by telegraph to aU p arts 
of the kingdom of Great Britain Oll the occasion of the Prime 
Minister's recent visit to Ed in burgh. On the evening of Mr. 
Gladstone's arrival, press messages containing over seven­
teen thousand words were handed in at the telegraph de­
partmeut of the General Post Office ; but the actual numher 
of words transmitted was over sixty-seven thousand , owing 
to the fact of the same report being sent to more than one 
new�paper. Mr. Gladstone's visit to tbe Forth Bridge works 
led to the transmIssion of twelve thousand words, and his 
moveinen ts on the follow ing day to nineteen thousand. On 
the occasiou of hIS first Rpeech on Saturday even ing (AUgU8t 
30) in the Corn Exchange, sixty -two thousand foUl" hund red 
and seventy-one words were handed in, and one hundred 
and thirty -eight thousand foU l' hund red and forty-five trans­
mitted . The numher would have been greater had not 
Sunday intervened ,  allowing of th e tran smission of many 
m essages by train .  On Monday evening (September 1) the 
press messages reached the enormous uumber of one hun­
dred and seventeen thousand words, causing tbe transmis­
sion of about four hundred and t wenty-seven thousand 
words, tbe largest n nmber ever t I"ansmitted 011 any one night 
from Ed i n burgh. After the Waverley Market speech of 
Tuesday night (September 2), one hund red and seventy-two 
th ousand eight hundred and twenty-one words were trans­
mitted . 

O n Monday evening, when tbe stl'ain was heaviest, one 
hm::.d red and thirty operators were at work, and in spite of 
the constant stream of messages the department kept abreast 
of the reporters. As many as four tOW IlS  in the same tele­
graphi c  circuit were enabled to read al most the same mes­
sage at the same time. The message having been " punched" 
on long slips of prepared paper, the plan was !ldopted, in­
stead of running it entirely through one machine, of taking 
the sl ip out of the first machine after it was three yards 
clear, and running it in to a second and -a. th ird. 

.. . . 1 .. 
Cobalt Bronze. 

Under the above n ame we have a new alloy introduced by 
Wiggin & Son, of Birmingham. Cobalt bronze is a wh iter 
but sl igh tly more expensi ve metal than sil veroid. It is, per­
b aps, the more interesting of the two, because there is in­
troduced into i ts composition sman quan t ities of the metal 
cobalt. The malleability of cobalt in a pure metallic form 
has long been understood, but we believe it was not un ti l a 
few years ago that it was demons trated by Messrs. Wiggin 
that it might be rolled into sheets, and wrought like other 
metals in to articles of utility. Its high price. however, in­
terfered with its production , and militated against its use. 
This fact induced Messrs. Wiggin to endeavor to compound 
an alloy, in which the sterl i ng qualities of this vall1able 
metal could be fully represented , and which, at little more 
than the cost of ordinary German silver, might possess in a 
large degree all the attri butes of the pure metal itself . Pos­
sessing, as it is  said to do, many of the qual ities and every 
appearance of metall ic cobalt ,  it is manufactured in several 
qualities, the higher grades being prefe I"able, on account of 
their suitability for casting purposes, their close, steel-like 
sUl"face, their suscepti bil ity or a h igh polish, as well as their 
hardness, toughness, and great tensile strength. 

• • • 1 .. 
Panacea Cor Trouble. 

Life is filled with trouble, as a writer in Our Homea has 
said, and we must shoulder our share with the best grace 
we can. We may only seek to make them as light as we 
can, since to avoid them is impossible. 

There is one sovereign panacea for this. It is work. 
Brooding over trouble is like surrounding one's self with 
a fog. It magnifies all objects seen through it. Occupat ion 
of the  mind prevents thi s ;  h ard work , manual work even, 
gives the mind other matters of concern, tires the body 
so that sleep will come. 

Very few suicides occur when men are actively employed. 
When out of work they think of their  other troubles, and 
the despondency .!\rising from this added one throws the 
mind from i ts bal�nce, and the fatal deed is done. Many a 
man woul d have committed suicide if he bad had the time. 
Work of any kind, especial ly work for others, is the great 
panacea for a troubled mind. 

• • • 
AN Alaska U. S. Signal Corps observer writes us of the 

discovery of a wonderful medicinal spri ng in that Territory, 
long h ighly esteemed by the Indians and greatly valued by 
the few whites who yet know of it. 
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STEAM OATAMARAN. thereby helping to keep wheel flange in place. The wheel 

The boat consists of two pon toons each 2' x SO' and l' 8' shaft is hung in bearing secured by a steel plate bent aronnd 
deep placed 4' apart. Beams 2' from ceuters connect rigidly and riveted to 10\\'er end of a piece of oak 2�' by 4�", 
the pontoons ;  on these is laid a floor of %' matched boards. tapered like a wedge at l ower end, curved with length of 
These beams are secured by %' bolts 25" long extending from wheel shaft as radius, and sliding vertically in a similarly 
bottom of boats to top of deck beams. The pontoons are curved casing securely bolted to deck beams. The wheel 
covered water tight, and each divided into two tight com- blades, when at highest point, just clear deck, and are not 
partments. The upper works are formed by stanchions submerged entirely. Engine shaft is inclined so as to bring 
w i th carli ne beams, on which is the up-
per deck of %'  timber. The pilot 
house is  well up, so wheelsman can see 
fore and aft. An opportunity is also 
provided for stearing in cabin, which is 
inclosed with canvas curtains secured 
to stanch ions, as are carriage curtains, 
only stronger. ' In  the cabin extra 
stanchions are set up when wanted to 
support folding cots, all of which takes 
but little room, by day. when not 
wanted. 

The �oats are nearly straight on in­
side lines, gathering enough water, as 
aR I find on trial, so that, with the 
draught back, caused by the wheel, the 
water remains same height between the 
boats, when runntng, as outside. This 
is my second experiment in steam 
catamarans, and I am convinced it is 
the best plan for steam yachts up to 
60' aud perhaps longer, for the follow­
ing reason s :  

1.  It  i s  not cranky-" stiff as au is­
lIind " they say-half a dozen men on 
one side scarcely change the level even 
of this small boat. 

2. Safety from sinking-the four air 
tight compartments must all be filled 
befure it w ill go down . 

t · � � . . . . .  - . 

����� :::: @�------.----------------- :; 
S. Cleanl iness-al l ashes and cinders 

go d irect from the fire box to the water 
below.  

4.  Speed-nine miles an hour in still 
water. 5. Protection of boats from weathet·-tbe floor form­
ing a sun shade. 

6. Roomy-place for six to sl eep in cabi n ; ice box, lockers, 
oil stove box, and coal bunker forward, and all accessible. 

The power is a 4 x 6 engine and upright steel boiler with 
seventy 1�' flues 24" long submerged. I think that with 120 
pounds boiler pressure I obtain about 260 revolutions, which 
giVes about 5 horse power. The engine is faulty in con­
struction in that the exhaust is  but two %. pipes from either 
side of steam chest, the area of both but little more than one 
l' pipe. With 60' of heating' surface more steam could be 
made, with poor wood, than the engine would use. 

Tbe boiler is all above the furnace. 'fhe grate is hung in 
center, and dum ps into the water between the boats. My 

THE STEAM: CATAM:ARAN MAY BARRETT. 

wheel shaft in line wben in ordinary use, i. 6. , down. 
This pitching wheel shaft has not proved objectionable, 
thus corroborating the views of that party who urged t.he 
inclined shaft so strongly before one of your New York 
societies two or three years since. By the way, does th is' 
universal joint coupl ing bappen to be new ? I never saw it. 
I know it is good. 

For crUIsing I have lie'ver seen a more comfortable rig. A 
party of seven last summer were out weeks with it, and were 
certain ly very comfortable. With a mosquito net around the 
cabin, and when hot with the curtains down a little, the 
nights were delightful. WM. B. REED. 

Hastings, Min nesota, June 24, 1884. 
.. , e . " 

plan for feed i ng boiler I think is novel. From the deck TWELVE·WHEEL FREIGHT LOCOMOTIVE. 
pump the water is all forced t,hrough the feed pump, thus At the Long Branch meet ing of the Master Mechanics' 
facilitating " starting " the feed pump, making it almost a Association, the Committee on Improvements of the Loco­
certainty. When at dock with steam up, the waste of water motive exhibited, among other things, a photograph and 
is very easily supp l ied by hand, and more surely than with some sketches of an engine built by Mr. Alex. Mitchell,  of 
any small inspirator I have seen. By a simple device the the Lehigh Vaney Railroad, but which by no means attracted 
leverage is changed when pumping by hand against a head , the attention wh ich the novelty of the design and tbe per­
of steam. The feed pipe coils around tire, and only hot water formance of the engine deserved. 

[NOVEMBER I ,  1 884. 
having a pony truck at each end and the first lIud second 
d rivers more widely separated. Instead of a blank tire on 
the main or second pair of drivers, the trailing drivers are 
used wi thout a flange, making the rigid wheel-base the same 
as that of a Mogul. 

This arrangement is possible because the trailing truck 
guides the back end of the machine. The rigid wheel-base 
is but 12 feet 1 inch, the total wheel-baAe 29 feet, or 6 feet 

more than that of the Consolidation 
engine, while its rig id wheel-base is 3 
feet shorter. 

As would be expected, the engine is 
much easier on the curves, and at the 
same time runs with much less danger 
of getting off the rails. The forward 
truck is of the usual pony pattern,  
with half elliptic springs. The trailing 
truck bas volntes under the side bear­
ings and spirals i n  deep pockets in the 
center. 

The frame of the engine  differs from 
the ordinary tYPI) in having jaws and 
braces in separate forgings, which are 
bolt.ed together. The main bar is 
straight to the back end, where it is 
slightly t urned up. The first and sec­
ond pair of d rivers are equalized with 
each other. and can be equalized with 
the pony truck if necessary. The th ird 
and fourth pairs are also equal ized to­
gether. The latter pair have seven­
inch plain tires. The driving wheels 
are 60 inches in diameter, and  have 
88,000 pounds upon them, or but little 
more than that which is placed with 
safety on an ordinary car journal. The 
leading truck has 11,000 pounds, and 
the trail ing truck 6,000. The cylinders 
are of an unusual size, at least for 
this part of the country, being 20 inches 
in d iameter by 26 inch stroke. They 
have De Laney balanced valves, and two 

relief valves on the steam'chest cover. The boiler to sup­
ply steam to the cylinders is of Otis steel, is 54 inches in 
diameter at the smal lest ring, and has 288 2-inch flues 12 
feet long. It is fed by pumps driven in the usual w ay from 
the cross-head, but there is a small injector in the cab for 
use i n  case of emergencies or when the engine is standing. 

The fire-box is 11 feet long on , .the bottom lllld Sq inches wide 
inside at the grate. The Bee, as the engine is  cal led , has 
gained for itself a very enviable reputation on the road , and 
has demonstrated that the principles involved in its construc­
tion are correct. 

Nuremberg Metal Exhibition oC 1 8 8 5 .  
This international display o f  precious metals and alloys, 

organized by the Bavarian Industrial Museum, promises to 
be of remarkable interest. The Government has decided 
upon giving medals of gold and silver. Free en try will  be 
granted to all works wh ich are again exported, and a lottery 
will take place in which the prizes will consist of objects 
which have been exhibited. A gua.ran tee fund of £5,000 
has already been arranged, and the various German consul­
ates in other countries will assist in the. work. It is stated in  

TWELVE WHEEL FREIGHT LOCOM:OTIVE-LEHIGH VALLEY RAILROAD. 

enterS boiler. The inlet is in center of lowest point in boiler, 
taking place of one tube. An outside vertical circ,ulating 
pipe secu res good circulati on. 

The wheel is 3 bladed, 24', and is arranged to be raised in 
shal Iow water, being attached to main shaft by universal joint 
which is shown in Figs. 1, 2, 3, 4, and 5. The flange faces 
are 7", turned to segment of sphere with length of propeller 
shaft as radius. Eight steel pins, %" d iameter, 3" long, are 
riveted into the flange attached to engi ne shaft and work 
in holes reamed tapering in flange atta!'hed to wheel shaft. 
Wheel shaft extends into flange on engine shaft, about %;", 

It made its first appearance upon the track, says The 
National OIJJ1'-Builder, as a ten coupled fourteen-wheeler, hav­
ing a pony truck at both ends. The weight of the engine, 
however, was but 108,000 pounds, and experiments e.howed 
that while the design was satisfactory, so great a number of 
drivers was not necessary for an engine of this weight . One 
pair of wheels was therefore removed, and the positions of 
the others arranged so as to make the rigid wheel-base of 
the engine similar to that of an ordinary Mogul. As will he 
seen from the engraving, the engine now' has two trucks and 
eight driving wheels, differing from the Consolidation in 

the MetalllJJ1'beiter that Indian metal work, as well as Persian 
and Kabyle specimensjowill be exhibited. In America, Spaie, 
and Portugal the idea has been warmly taken up, and the 
participation of Japan is considered certain. France, Italy, 
Belgium, and Austria have been applying for space in an 
encouraging manner. As to Germany itself, it would seem 
that the old metal working towns, Hanau, Pforzheim, Stutt­
gart, Gmund, etc. , wil l  be represen ted in a special manner. 
The h istorical department will be of great i nterest. The 
light will partially be obtained from above, the objects 
shown being thus exhibited under favorable circumstances. 
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The Proper Weight of" Jnan. 

Prof. Huxley gives the following table of what a full 
grown man should weigh, and how this weight should be 
divided : Weight, 154 pounds. Made up thus : Muscles aud 
their appurtenan0es, 68 ponnds ;  skeleton, 24 pounds;  skin, 
10� pounds ; fat, 28 po unds ; brain, 3 pouuds ; thoracic vis­
cera, 3� pounds ; abdominal viscera, 11 pounds; blood 

J'titutific  !mtricnu. 
THE LIVING ORGANISMS OF THE ATMOSPHERE. 

As well known, the depths of the ocean were for cen­
turies regarded as abysses inaccessible to the sight, and it 
was taught that no living being could exis� in the darkness 
that reigned therein.  Yet it was only necessary to cast the 
lead and trawl into the submarine valleys to discovel' there­
in an entire flora of wonderful richness and beauty, and an 

duce themselves, and germs of  fermentation and putrefac­
tion-those noxious organisms in which Mr. P8lifeur has 
fonnd the cause of so many maladies t.hat afflict humanity. 

In recent years the question of atmospheric dust has been 
studied by the aid of ne w me�hods, by a learned investigat­
or, Dr. P. Miquel, chief of the micrographic service of the 
Montsouris Observatory. This gentleman has collected to-

gether a description of his pro­
cesses and analyses, aud the re­
sults that he has obtained, in a re­
markable work which we shall 
now make known to our readers 
by extracting therefrom a few in­
teresting and little known facts. 

We shall n ot speak: of the 
methods by means of which we 
may collect atmospheric dust 
and aerial sed iments ; it wi l l  suf­
fice to say that t.hey are usually 
based upon the filtration of a 
certain volume of ai r', and upon 
the condensation of  the aqueous 
vapor which it contain s  and 
which carries along the dust in 
suspension, or else upon an ex­
amination of the sediment from 
rain or snow water that has been 
collected in s pedal vessels. 

which would drain from body, 7 
pounds. This man ought to 
consume per diem : Lean beef­
steak, 5,000 grains ; bread, 6,000 
grains ; milk , 7,000 grains ;  pota­
toes, 3,000 grain!> ; butter, 600 
grains ;  and water, 22, 900 grains_ 
His heart should beat 75 ti mes a 
minute, and he should breathe 
15 times a minute. In 24 hours 
he would vit iate 1 ,750 cubic feet 
of pure air to the extent of 1 
per cen t ;  a man , therefore, of 
the weight mentioned ought to 
have 800 cubic feet of wel l  ven­
tila ted space. He would tbrow 
off by the ski n  18 ounces of 
water, 300 grains of solid matter, 
and 400 grains of carbonic acid 
every 24 hours, and h i s  total loss 
during the 24 hours w ould be 6 
pounds of water a n d  a li ttle 
above 2 pounds of  other matter. Fig. I.-REMAINS OF AN ACARUS x 200. I'lg. 2.-SPORES OF ALTERNARIA x 400. 

We shall give at present  a few 
specimens of tile  productions 
that Dr. Miquel has found in at­

mospheric dust during the course of his !cng and patien t re­
searches. Cadavers and debris of animal and vegetable 
nature are very frequently met with in the corpuscles of the 
atmosphere. Herein we find butterfly scales, down from 
the bodies of birds, parts of insects' hodies, and somet,imes 
even tbe entire carcasses of ac:trians (Fig. 1). 'l'he nature 
of the organized corpuscles of the atmosphere is exceedingly 
varied, and  starch grains, spores of cryptogams, and com­
plete unicellular plants are very ahundant therein. Fig. 2 
sbows, under a magnification of 400 diameters, two spores 
of Alternaria near a blackish mass , which is nothing else 
than a l ichen spore that did n ot come within the fOCllS. Fig. 
S represents a few very common types of aerial spores. At b 
is seen a large number of young and tender cryptogams that 
are very ahundant after rai ns. Fig. 4 shows a few other 
specimens which Dr. Miquel collected from the air of the 
Montsouris Park. 

In this connection we read 
that Dr. Sch weninger, of Munich,  has discovered a new 
mode of  reducing the bul k of the  human frame. It is, never 
to eat and d rink at the same time, but to let two hours in­
tervene. He has, it is said, cured Prince Bismarck of a ten­
dency to obesity in  this way. 

Fat people uave now their choice between four systems :  1. 
The original Banting, which consists of eat ing nothing con­
tain ing starch,  sugar, or fat. 2. The German Banting, 
which alJows fat, but forhids s ligar or starch . 3. A Munich 
system, which consis ts  of being clothed in wool and sleep­
ing in flannel blankets inst.ead of sheets. 4. Not eatiug and 
drinking at the same time. 

.. . . , .. 
The Ne'W CUllard Steamship Umbria. 

This new ship is expected to reach New York abont Nov. 
6. On her recent t rial trip the vessel steamed a distance of 
thirty m iles at a speed of twenty-one nautical miles an hour. 
A marked increase of speed may be looked for when her 
machinery is in thorough working order. The Umbria i s  
the largest vessel afloat, wi th t h e  exception of the Great 
Eastern. She is 520 feet long, 57 feet 3 inches breadth of 
beam, and 41 feet depth of hold, and meal'lures over 8,000 
tons. The vessel was built in the Fairfield yard at Govan , 
where a majority of the fast steamers of late years have 
been constructed. Her great breadth affords room for a 
wide saloon , w hich is 76 feet long, 9 feet high, and lighted 
by a lofty cupola skylight. The whole of the saloon is 
paneled with oak, slightly carved . The electric light is 
used. The Umbria will carry 720 first class passengers, and 
has no steerage accommodations. The engines of this mag­
nificent work of marine architecture are the most powerful 
in the world. The center high 
pressure cylinder is 71 inches 
in diameter, and the two low press­
ure are e3.\:h 105 inches, with a 6 
foot stroke. The screw is made of 
manganese bronze, cast in the Fair­
field yard. The qualities of man­
ganese bronze, combined with the 
development in practice of the true 
proport ions of the screw propeller, 
are computed to add upward of a 
knot an hour to the performance of 
the old fashioned cast iron blades. 
The vessel is fitted for the Admi­
ralty service, and can carry coal for 
16 days when moving continually at 
a speed of eighteen knots an hour. 

Freezing of" Seneca Lake. 

A correspondent writes us, men­
tioning circumstances and witness­
e�, of the freezing over of Seneca 
Lake two successive years on May 
5, 1860-61, with a thin sheet of ice 
like window glass. Appleton's Cy­
clopredia  also mentions its having 
frozen over March 22, 1856, al­
though, aside from these instances, 
it has never been known to freeze 
over even in the coldest winters. 

entire fauna of singular bei ngs regarding whose form and 
nature there could have been no suspicion. On another 
hand, the microscope has revealed the exiRtence of in nnme­
rable animalcules in the least drop of water taken from any 
spot whatever on tbe surface of the ocean, and, in the very 
place where it was believed that there could be nothing but 

Fig. i.-ATMOSPHERIC BACTERIA X 1000. 

inert matter, the presence of l ife has been discovered in its 
completest development. 

It is the same with the atmosphere. In that transparent, 
invisible, ungraspable air in which for centuries nothing bas 
been seen but winged birds and insects, the microscope 
shows us to-day a whole world suspended, unbeknown to 

Since Mr. Pasteur'll great labors in this field, the study of 
the animalcules of the atm osphere, and of the bacteria, 
bacill i ,  and vibrios that are found in suspension therein , has 
offered great interest, and Dr. Miquel has succeeded in , 
throwing mnch light u pon i t. In order to collect at­
mospheric bacteria, it is necessary to have recourse to deli­
cate methods, and notably to examine under strong magni­
fications the liquid formed through the artificial condensa­
tion of the aqueous vapor of the atmosphere-that which, 
for example, stands upon the surface of an internally cooled 
glass vessel. For ouI' part, we have also often met with 
bacteria in drops of  dew that we had gathered i n  the country 
upon herbs at daybreak. 

Fig. 5 shows, according to Dr. Miquel, four specimens of 
atmospheric bacteria. " The first, " says the learned ob-

server, " approaches the MirJ/'Ococci 

The lake i s  situated in the west­
ern part of New York State, is 
37 miles ll>ng and t.wo to four 
miles brolld, 630 feet deep, its sur-

Fig. S.-SPORES OF CRYPTOGAMS X 500. Fig. 4.-SPORES OF CRYPrOGAMS X 500. 

in appearance and the Bacteria in 
mobili ty. The secon d  might serve 
as a type to the species ; its a dult 
articulations, four one-thousandths 
to five one-thousandths of a milli­
meter in length , are about one one­
thousandth of a millimeter in thick­
n ess ; it appears to be the same 
thing as the Bacterium li'MOlum of 
Cohn. I have met with it quite fre­
quently in the dust of hospitals. 
The third has the appearance of the 
Bacterium catenuZum of Dlljardin. 
The air shows several varieties of 
this, and one of them, which I have 
cultivated, has the singular property 
of converting one gramme of sul­
phur into hydrosulphuric acid in 
forty-eight hours in 4 liters of boiled 
water, to which has been added tar. 
trate of ammonia and an excess of 
Imlphur. The bacterium marked 
No. 4 is a microbe of exceedingly 
small size, and it is necessary to ac­
custom the eye for a long time to 
the light of the microscope in order 
to see it detach itself as a shining or 
black object upon the field rendered 
luminous or dark. It is found quite 
frequently in the conrse of develop­
ment in the matter secreted by seve­
ral micrococci."  

fape llbout 200 feet above Lake Ontario, a n d  450 feet above 
the Atlantic. 

.. . . . .. 
A STATE Association of Inventors was organized in Ken­

tucky, Sept. 17, as a branch of the National Association 
formed at Cincinnati last March. 

us, amid the dust that is continuously floating abOut,. 
The air is no less peopled than the ocean, and, just as we 
see sediment, infusoria, and algm in a drop of ocean water, 
just so we !lnd in the least volume of air collected near the 
earth dust, vegetable debris, living organisms, and infinitely 
small animalcules, which live, feed, develop, .and repro-

Such are the living organisms 
tbat belong to the class of microbes whose existence and . 
role has been revealed by Mr. Pasteur. When we consider 
these infinitely small objects-true dots in motiou-under 
the microscopic objective, we cannot rid ourselves of that 
singular impression that Michelet, in his poetic language, 
has so well called " the vertigo of infinity." What would 
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not one give to have at his disposal a still more powerful 
m icroscope, tbat would permit of seeing better, and of dis­
tinguisbing the details of these beings' organ ization ? 

B ut cui bono '! Oue wonld tben don btll'sS discover still 
smaller ones yet which would defy science anew.-La 
Nature. 

• • • • •  
The Foresight oC Insects Cor their Young. 

In n o  manner is the mysterious influence of i nstinct over 
the insect world more remarkably manifested tban by tbe 
care taken by parent insects fOI' tbe future welfare of off­
apri ng which they are destined never to behold.  As the 
human pareut upon his deathbed m akes the best provision 
he can for the sustenance and prosperity of his infant chil­
dren, whom deatb has decreed tbat he may not in person 
watch over, so those iusects wbich nature has decreed shall 
be al ways the parents of orphan children, led by an unerring 
influence wi th in ,  do t h  eir best to provide for tbe wants of 
the coming generation . 

Tbe butterfly, after flitting through ber sbort li fe, seeks 
out a spot w bereon to deposit ber numerous egg�, not-as 
one migbt expect of a creature devoid of mind-u pon any 
chance plant, or even upon the plant 01' flower from whicb 
sbe bel'sel f b as been won t to draw her sustenance, bnt upon 
the particular plant which forms tbe invariable food of  tbe 
Iarvre of her  species. The various kinds of clotbes motbs 
penetrate i n to onr cupboards, drawers, and every where 
wbere furs, woolen garments, etc. , are stored, that they may 
there l ay tbeir eggs, to hatch into tbe burrowing grubs 
w b ich are tbe terror of our housekeepers. Tbe ichneumon 
tribe, one of na ture's greatest coun terpoises to keep down 
tbe too rapid increase of the insect World, lay their eggs in 
tbe larvre of otber insects, which eggs when hatched develop 
into a devol\l ' ing brood, which ungratefully turn u pon and 
devour the helpless creature that sheltered tbem as a nest. 
Tbe female icbneumon , having d iscovered a caterpillar or 
grub w h ich her i nstinct informs her bas not been previously 
attacked, at once proceeds to thrust her ovipositor i nto tbe 
w rithin!l' body of her victim,  depositing one or m ore eggs, 
according to tbe size of tbe living food supply. Wben 
hatched, the larvre devour and live upon their foster parent, 
avoiding in  a marvelous way the v i t al parts of  their v ic­
tim, whose life is most accurately timed to last until i ts  young 
tormentors are full grown, and n ot beyond. At one time 
we were led to believe in occa sional instances of the instinct 
of female ich neumons being at faul t, by observing them 
apparently ovipositing upon the dry sbells of pupre from 
which the hutterflies bad escaped. Tbis,  however, we sub­
sequently found to be an erl'OnllOUS id�a, the fact of tbe  
matter being, tbat t h e  cat erpillar upon wbich tbe  parent 
ichneumon had laid ber fatal egg b ad had time, before the 
full development of the young icbneumon gruh, to turn to 
the pupal stage. What, tben, we saw was tbe young ichneu­
mon fly j ust emerged from the dry pupal case, t.he contents 
of which it had first devoured in its own larval stage, then, 
itself tu rning to a pupa, it had lain ,  tbus doubly incased, 
until, having broken forth a perfect fly, it rested u pon its 
late prison, awaiting sufficient strengtb to come to its wings. 
Wbat a wooden borse of Troy such a chrysalis would prove, 
if  introtiuced in to the breeding establ ishment of a col lector ! 

Ot ber members of the ichneumon tri he do not actually 
insert their eggs i n to the dcstined food supply of tbeir 
youn g ;  but, as it were, going deeper into calculation of 
future events, content themselves with laying them in close 
proxim i ty to the eggs of some member of the tribe upon 
whicb it is thlli r mission to pl·ey. 

There is an old saying-
Big lIeas have little lIea! 

Upon their backs to bite 'em; 
Little lIeas have smaller lIeas, 

So on ad inJ!nitum, 
which is very true, i nasmuch as from tbe great humble bee 
down to tbe tin i est corn thrips-a mel'e speck of dust to tbe 

naked eye-all insects have t.beir parasites, and generally 
their own special species of icbneumon, to prevent their 
over increase and to presp.rve the due balance of nature. 
There is a species of longicorn beetle fnund in Pen n syl vania 
which feeds upon the tender bark of  y oung hickory sh oots. 
When laying time arrives, tbe female. having deposited ber 
eggs i n  cavities perforated in the bark, carefully cuts a 
groove, about one·tentb of an inch wide and deep, round t b e  
Aboot just below wbere her treasures lie. Tbe object, or 
ratber we s l Ippose we ought to say tbe consequence, of this 
act is the wit.herin� and decay of tbe shoot, a p rovision for 
the sustenance of her young, w hicb, when in tbeir larval 
state, live upon dead wood ! Tbis remarkable insect is 
called the hickory girder from tbe above mentioned hahit, 
w h icb, we thin k, is  one of the most extraordinary instances 
of foresight, tbrough a. mere blind instinct, tbat has ever 
come under observation. 

The gadfly « (Eustrus equi), wbose larvre are the bots which 

inbabit tb e intest ines of tbe borse, gains for her progeny 

that comfortable position by entrapping the animal i tself 

into introducing ber eggs within i ts stomach. For this pur· 
pose, she lays bel' eggs upon sucb portions of the horse's 
body as be is in the hahit of frequently licking, such as the 
knl'es, shoulders, etc. The unerring nature of her insti nct 
is �hown by tbe fact that she never chooses as a nidus any 
portion of the body w hich the horse is ullfthle to reach with 
its tongue. Having thus been introduced into their natural 

feeding ground'� J tbe bots there pass their larval exi8tence 
until , it becoming t ime for them to aSSQme tbe pupal form, 

tbey go forth witb the animal's dung to reach tbe eartb, 

burl'ow into it, and tberein pasil the insects' purgatory. 

Again, one of tbe grain moths (Gelechia cerealeUa) shows 
remarkable instinct in adapting itsE lf to c ircumstances ac­
cording to the time of year when it  has to deposit its eggs. 
Tbe flrst generation of these moths, emerging in May 
from pupre which have lain in tbe granaries tbrough tbe 
winter, l ay tbeir coun tless eggs upon the as yet un gathered 
corn, u pon which tbeir young play havoc until, having 
passed through the necessary stages, they come out in tbe 
autumn as tbe second generation amid the now stored up 
grain. Now, however, their instinct prompts them, n ot, 
l ike the first generation, to go forth to the fields to seek 
the propel' n est and future nourishment of their young, but 
hids them deposi t their eggs upon the store of wheat ready 
at hand. Tbus, two following generations of the same in­
sect are led by their  instincts to different babits to suit the 
altered and, in the last case, unnatural position of their in­
fants' destined food supply. 

The interesting mason wasp, having with great care and 
skill bored out a cylindrical bole i n  some sun ny sandbank, 
deposits at the bottom of this refuge her eggs. Next, provi­
dent mother as she is, she seeks out about a dozen small 
caterpillars, always of tbe same species, and immures them 
alive in  tbe pit, as food for ber cruel child ren. In making 
her selection of grubs to be thus buried alive, she reject3 
any that may not have reacbed maturity ; not, we im­
agine, u pon the score of their not being 80 ful l  flavored, 
but because, when not full grown, tbey require food to keep 
tbem alive ; whereas, wben of mature age, they will live a 
long time wi thout nourisbment, ready to turn to chrysalides 
when opportunity occurs. 

These are but a few of the instances which might be ad­
duced in illustration of tbis foresight in i nsects, which com­
pensates for their n ot being allowed i n  person to super in­
tend the welfare of their offspring. In many cases, it 
would be better for human progeny were tbeir parents tbus 
endowed with an unerring i nstinct, rather than w i t h  an 
uncertain will.-Chambe1·s's Journal. 

The Real Paris. 

Not long ego many visitors to Paris returned home full of 
enthmiasm for tbat beauti ful city, and anxious to know 
why London , and New York, and Phi ladelphia and otber 
great towus could not he made l ike tbe Frencb capital .  Now 
the French themselves are cri ticising the mun ici pal admin is­
tration of  Paris, and from tbe account given of it in a recent 
number of their leading review, our people can get some 
useful bints. With a population approaching two millions 
and a hal f, less thnn a third are natives of the city, for it is 
a central point  for skilled w orkmen and men of all pursuits 
from far and n ear. It bas about 80,000 houses,  wltb over a 
million separate apartments, of which two-thirds are used as 
dwel l ings and one-third for business ; and of the former, 
tbree-fou rths rent for less than a hundred dollars a year, 
housing one mill ion of its working population. While Lon­
don has more than tb ree hundred building associations, w'i th 
over a b uudred tbousand members, Paris owes its new 
houses mainly to large speculative corporations, whicb 
look m ore to tliei t· own profit, eked out by long terms of 
exemption from taxation, than to the health or comfort of  
tbe working men. 

Even the i mportant matte I' of public conveyances is left to 
great companies, and with their 9,000 cabs and 1 ,200 0mni­
huses and horse cars, and 13,000 private carriages, there is  
still complaint of a want of  cbeap a n d  convenient  means of 
transportation to the growing suburbs. The great omnibus 
company, in return for an exclusive privilege lasting until 
1912, and at prices fixed by law, pays to the city half a 
mil lion dol lars annually. Tbe gas and water cnmpanies are 
also private corporations,  with long terms of exclusive rigbt 
to supplying the city, and they pay over five mill ions of  
dollars annually i o to the city treasury. Water is  scarce and 
gas is dear, as compared witb supply and prices in otber 
European capitals, but in spite of suits brought by tbe city 
the com panies hold to the letter of their contracts, and re­
fuse to meet the growiug demand for a concession in the 
interest of tbe consumer. 

Paris  has a police force counting over 11 ,0�0 men in i ts 
service, and the annual arrests made average 40,000, of 
wbich number 20,000 are old offenders and 3,000 are 
strangers. Tbe firemen number 1,700 men , costing $400,000 
a year. Over 400.600 persons receive public assistance at a 
cost or nearly seven mil lions of dol lars, and 125,000 poor are 
registered as entitled to alms, while 22, 000 beds in the hos­
pitals supply care for the sick and wounded. Tbere are 
charity " bomes " for old men and women, witb room for 
9, 000 i nmates, whi le  for child ren over a m i llion of dollars 
were spent in fighting the dreadful mortality that cuts off 
the future population in its infancy. O ver fi ve millions of 
dollars were spen t in 1883 on education fnr a hundred and 
seventy tbousand chiltlren i n  tbe public schools, wbile seventy 
tbousand were in private schools, supported by SUbscription 
and t augh t  mostly by clergymen and ml'mbers of  different 
religious orders. 

The income and expenditures of tbe city of Paris in 1883 
were over fi fty m i llions of dol lars, and of its \'eceipt s n early 
th irty mi ll ions were produced by the tax called " Octroi "­
tbe " King's eighth "-levied at the gates of Paris on all pro­
visions that enter tbe city, thus adding to the cost of living. 
The largest i tem of expenditure was the interest on the 
m unicipal debt, and as that grows faster tban the taxable 
value of property, now put at foul' hundred millions of d ol­
lars, and the indirect sources of income, the " Octroi " and 
the percentages of profits paid by the gas, water, and trans-

[N OVEMBER I ,  1 884. 
portation monopolies, the future, with its growing needs for 
sewerage and drainage and tbe otber recognized demands of 
better metbods of making and keepin g  Paris healtby, is a 
matter of earnest discussion. 

Much attention is paid to tbe nUml'l'OIlS reforms proposed 
in tb i s  country and elsewhere for a cbange in existing 
municipal govern ments. In Paris there is a council elected 
by universal suffrage, but its action is largely subjpct to re­
vision and veto by the Prefect, who is appoin ted by the 
general government ,  and bence a constan t  conflict, one party 
trying to make the local authority sovereign and independent, 
the other seeking to reduce i t  to a representation of taxpay­
ers. The decision is still to be made;  but it is of immense 
importance for the future of Paris, nnd  it is of i nterest for 
all cities struggl ing to balance receipts and expendi tures, 
and at the same time to meet the requirements of great and 
growing popUlation crowded in  the principal cities of  both 
tbe old world and the new. -Philadelphia Ledger. 

.. . . , .. 
A Nocturnal Balloon Ascen810n. 

On tbe 7th of August, Messrs Herve and A lluard made a 
balloon ascension of so remarkable a character tbat it mPfit� 
a des('ription. The two aeronauts started u pon their trip at 
midnigb t, from the Villette gas works at Paris, in a ballo(,'n 
of 1,200 cubic meters capacity. The cal' contained accumu­
lators of elect.r icity, w h ich were constructed by MI'. Aboilard, 
�nd whicb supplied i ncandescent lamps whose l ight,  con­
centrated by a powerful reflector, served for i l luminati ng 
the maneu vers con n ected wit b starl ing, and al lowed tbe 
aeronauts to read the i nstruments 'tnd maps with which tbey 
were provided. 

The balloon slowly passed M( " Paris, throughout its 
whole extent, at the altitude of sixty m eters only, l igbted up 
tbe towers of Notre-Dame, crossed the Pantbeon, and 

'
disap­

peared in tbe south. It landed tbe next day at Poisly, near 
Villermaill (Loir-et�Cber), at one o'clock in tbe afternoon, 
after remaining in the atmosphere n early t·bir teen hours. 
The route followed by the balloon , and carefully noted, IS of 
genuine in terest. After hoveri ng in the bright mo(,nl ight 
over Sceaux and Limours, the travelers at five o'clock in the 
morning reacbed Arc emont. near Ram bouille t. Here a 
strong current carried them along over Ablis, and tben to 
tbe w est  toward Chartres. Tbe land ing occurred near t.be 
forest of Marcbenoir. Tbe anchor, which was of improved 
construction,  caugbt witbout any trouble, and in a few 
minutes the balloon, owing to its large valve, was emptied 
of its gas. -La Nature. 

• f • • • 
' .. he Addition oC Blue to Collo41on. 

Herr G. P. A. Garjean n e, of  Amersfoort, says he has 
found that tbe addit ion of a blue dye to collodion considJr­
ably increased its sensi tiveness. He bad a remai nder of col­
lodion prepared according to tbe following form ul a :  

Ether . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � � . . . . 200 parts 
Alcohol . . . . . . . . . . . . . . . _ . .  . .  . . . . . .  . . . . . . . . . . . . . . . . . . � . . .  200 
Cotton . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • • . • • . . • . . . . . . . . . . .  0 4 " 
Iodide of ammollium . _ . . . . . . . . . . _ _  . . . . . _ . . . . . . .  _ . . . . . . . 2 
Iodide of cadmium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . .  2 " 
Bromide of cadml llm . . . . _ . . . . . . . . . . . . . . . . . . _ . .  . . . . . 1 

And a trace nitric acid .  

The collodion b ao jecome a golden yellow, and was turning 
red ;  it worked slowly and bard. He stained it witb Hof­
mann's violet B� (an aniline color), a fter wbich the  n<'ga­
tives became m uch richer, and the sensitiveness was greatly 
increased. He then prepared another col lodi on : 

:ttber . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 parts. 
Alcohol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ .  . . . . . . . .  _ . . . . . . . 200 
Cotton . . . .  � _ . . . _ _  . . . . .  . .  . . . .  _ . . . . . .  . . . .  . . .  . .  . . . .  . .  . . . . 4 
Iodide of cadminm • . . . . . . . . . • •  0 . . . .  . . .  . . . . . . . . . . . . . .  8 u 
Pulverized bromide of potassinm dissolved in a few 

drops of water . . . . . . . . . . . . . . . . . . . . . . " . . . . . .  " . . . . . .  2 

And stained it with metbyl violet. With a poor single lens 
and this col lodion be took photograph s witb an exposure of 
flve seconds in  the shade, and almost instantaneously in  tbe 
full sunlight. He, t berefore, asks wbetber greate)' sensi­
t iveuess could not be imparted to collodio-bromide of silver 
by using a blue stain ?-Archi1J. 

• f .  J • 
The Largest Dredger. 

The largest dredging m acb ine i n  the world haR been 
finished at Portrero Point, and w ill be used on the Sacra­
mento and San Joaquin swamp lands. She has been named 
Thor, and modeled after the best dredges now in  use by De 
Lesseps on the Isthmus Canal,  cuttin g  out a cban nel and 
building a levee at tbe same time. The Tbor is 100 reet 
long and 61 feet w ide, and has 34 iron bucket s, witb a 
capacity of 1� cubic yards eacb , w b icb can be filled and 
emptied fourteen times per minute. All the machinery was 
manufactured in San FranciRco, and the tim bel' il3 of Oregon 
pine. 

A Gigantic 011 Well. 

On Saturday, Oct. 1 1 ,  the Christie Brotbers' drilling well 
at Phillips City, Butler Co. , Pa. , struck the oil-bearing sand 
and began to flow at, a  tremendous rate, gusb ing forth the 
crude petrolenm at ihe rate of 5, 000 barrels pel' day, and the 
well will go down in � histo l'y as being one of the l a)'gest 
w ells ever st ruck in the oil region. Tbe w ell i8 still pro­
ducing at the rate of 180 barrels per hoUl'. Th i s  well of 
Cbrist i e  Brothers is only 365 feet from tbe famous Phill ips 
well, which was struck Aug. 30, and is yet producing 2,200 . 
barrels per day. These great wells have paralyzed the oil  
trade, and  tbe oil market has sag�ed from 75 cents to 62 
cents per barrel. 
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The A.rt oC Prolonl(lnc Lite prolonging life. The operation was performed by aid of a 

The possibil ity of prolonging human life has undoubted- small pipe conveying blood from the artery of one person to 
ly, from the most ancient times, afforded a fascinating and another. In Paris, Drs. Den n is and Riva were enabled to 
extensi ve field alike for the visionary and the deepest think- cure a young man who had previously been treated i n  vain 
ers. Plans for prolonging existence have ever been among for lethargy. Further experimen ts not being so sat,isfactory, 
the pri n ci pal allurements held forth by empirics and im- this device as a prolonger of life became discarded. 
postors ; and by thus impolling u pon the credulity of the Francis Bacon held somewhat unique ideas regarding the 
public, many notorious charlatans have acquired rich har- possible prolongation of existence. He regarded l ife as a 
vests of ill-gotten gold. Men of science have throughout all flame continually being consumed by the surroun ding atmo­
ages devoted their attention to the subject, aB one deserving sphere, and he thence concluded that, by retarding vital 
of the most profound investigation. And their researches waste and renewing the bodily powers from t ime to time, 
bave been attended with more or lesA benefit to posterity. li fe might be lengthened . Witb the object of preventi ng 
We tind that Bacon himself attached so m uch i mportance to uudue external vital w aste, he ad vised cold bathing, follo w­
the matter that he prosecuted inquiry in that direction with ed by friction. TranqUilli ty of mind, cooling food, with the 
the utmost ll�siduity. Although it would be al most impoa- use of opiates, he advocated as the most s u itable measures for 
sible to review all the schemes advanced, yet a review of the lessening internal consumption. Furthermore,he proposed to 
mlJst notable theories advocated for prolongation of life is renovate l i fe periodically, fi rst by a spare diet combined with 
certail l ly deserving of attention. At the same time, an elu- cathartics, subsequently througb. choice of a J'efreshilJg 
cidatilJn of their fal lacies, as occasion may arise, il! of no and succulent diet. With some degree of modification, 
small moment, in  order to ascertain with greater certainty there seems to be much wisdom in his views,  excepting 
their true val ue. It is indeed in teresting to observe the aS l'egal'ds the opiates, which are decidedly of a prejudicial 
various and often opposite means advocated by enthusiasts nature. 
for attain i n g  the same end. Numerous charlatans have appeared, and still appear at in-

Even as far back a� the Egyptian, Greek, and Roman . tel'vals, loud in their asseverations of having discovered the 
periods, we find the idea of prolonging l i fe prevalent. The veritable el ixir of  life-gold,  tinctures, and mally other n os­
Egypt ians bestowed considerable attention to the attain- trums with which they mendaciously promise to prolong li fe. 
ment of longevity, and they believed th at life could be pro- The most notori ous of these empirics was the Count de St. 
longed through the efficacy of sudorifics and emetics con- Germain, who with barefaceil effrontery protested that he 
tinnally used . .  Instead of saying, " How do you do? " as had already existed for centurie:! by aid of h i s  " Tea of 
an ordinary salutation ,  they inquired of each other, " How Long Life, "which he declared would rejuvenate mankind.  
do you perspire ? "  In those dayB, it was a general custom On close examin ation, b is miraculous philter was ascertained 
to take at least t wo emetics during each m onth. Hippocra- to consist of a simple infusion of sandal wood. fennel, and 
tes and his disciples recommended moderation in diet, fric- senna leaves. 
tion, iwd well timed exercise, which was certainly a step in A great stir was created in 1785, by the occult pretensions 
the right direction. of a fanatical physician in France named Mesmer. He 

It was during the darkness of the middle ages, ripe with vaunted the possession of extraordinary magnetic powel', 
fanaticism and superstition, that the most absurd ideas of which enabled bim forthwith,  by its agency, to remove 
witc llcraft, horoscopes, chiromancy, and empirical panaceas every disease and prolong li fe. At the ki ng's deSi re, a com· 
for the prolongation of life first became disseminated. The mission was i n st ituted to report upon this phenomenon ,  i n  
philosopher's stone and elixi r of life were then vaunted by which Dr. Franklin took a leading pat't. The only practi · 
the alchemists. Foremost among the prolongers of life cal result of th is in quiry was the discovery of animal 
we find Paracclsus, an alchemist of great renown, and a electricity. At one  time, Mesmer refused three hun dred and 
man of considerabl e attainments. He claimed to have dis- forty thousand l ivl'eB for h i s  secret. Afler Dr. Frankl in's 
covered the elixir of l i fe. So great was his i nfluence, that investigations, Mesmer lapsed into obscurity. 
even the learned Erasmus did not disdain to consult him. Last, but not least in the foremost ran k of impostors, was 
Patients and pu pils flocked around him from every quarter Joseph Balsamo, alias Coun t de Cagl iostro. This ch arlatan 
of Europe. Notwithstanding his. famous " stone of immor- appeared j ust before the first French Revolution. D uri ng 
tal ity, " he died at the age of fifty. His vaun ted el ixir was his remarkable career, Cagliostro made more than one for­
a kind of sul phur similar to compound sulphuric ether. tune, which he subsequen tly lost, and died in p rison in 1795. 
Neverthelesd. to the researches of Par ace Is us we are indebted I The distinguished Cardi nal de Rohan was one oC his chief 
for our primn.ry kuowlege of mercury, which he was the dupes. Like St. Germain, Balsamo boasted that he had dis­
first to use as a medicine. covered the elixir of life, and throughout Europe found 

About th is  epoch , one Leonard Thurneysser attained persons of all degrees eager to possess his panacea. This  
worl d w ide celebrity a s  al l  astrologer and n ativity caster. elixir was a very powerful stomachic, possessed o f  great 
He was a physician, printer, bookseller, and horoscopist all stimulating properties, tending to augment vital sen sations. 
in one. He profes�ed that, by the aid of  astrology, he could It is a fixed law of nature that every thing wb ich increa�es 
not only predict future events, but likewise prolong l i fe. the vital forces tends to abridge their duration. Concen­
He published yearly an astrological calendar, describing the trated and potent sti mulants, w hich are llsually the active 
n ature of the forthcom ing year and its chief events. Hig principle of most elixirs, although for the time increasing 
calendar and other quackeries enabled !lim to amass the stren gth, are in truth very prejudicial to longevity. 
sum of one thonsand florins. He declared that every man We will n o w  pass on to examine other theories more 
lay under the i n fluence of a certain stal', by which bis destiny worthy of attention,  before we proceed to establish what at 
was ruled. On ascertaini n g  from what planet a person's presen t  appears to be the most certain means for promoting 
mi�fort unes or sicknl!ss proceeded, he advised his patient to longevity. The plan of 'c bardening "-based upon a false 
remove Il is residence with in the control of a more propitious supposition that by toughening the pbysical organ s  they 
luminary. In short, to escape from the infiuence of a mal ig- would wear longer-obtained at one t ime numeroml . fol­
nant to a more frien dly satellite w as the basis of h i s  theory. lowers. When we refiect that the main principle of life de-

Marsilius Ficin us, in his Treati8e on tlte Pr.Jlongation oj pends upon the pliabil ity of every organ, combined with 
Lfe, recommended all prudent persons to con�ult an astro- free circulation, it  n aturally follows that rigidity must be 
loger every seven years, thereby to avoid any danger which unfriendly to longevity. Perpetual cold baths, exposure to 
m igh t threaten them. During the year 1470, an individual keen air, and exhausting exercise were advocated by the 
named Pansa dedicatfld to the Council of Leipzig a book en- " bardening school. " Like most enthusiasts, they carried 
titll'd The Pr,olongation oj Life, in whicb he most strongly their ideas to excess, a limited use of which would have 
urges all persons desirous of longevity to be on their guard been beneficial. Later on, a theory well suited to the idle 
every seven years, because Saturn, a hostile planet, ruled at and luxurious gaiued many adherents, namely, to retard 
these periods. According to the teachings of astrology, bodily waste by a trance-li ke sleep. One enthusiast, Mau­
metals were believed to be in i ntimate conn ection with the pertuis, went so far as to propound the possibility of com­
planets. Thus no doubt it  was that amulets and talismans pletely suspending vital activity. Even Dr. Franklin, 
originated, as reputed ngents for prolonging l ife .  The d is- h aving observed the restoration of apparently dead flies by 
ciples of this creed had amulets and talismn.ns cast of the exposure to warmth, was st ruck with the feasihility of pro­
proper metal. and under the influence of certain con stella- moting long life by the agency of i mmobility. The mis­
tinns, in order to protect themselves from the evil influence conception of this theory, from a physiological plJint of 
of adverse planets. These absurd conceits were at a later view, is at  once self-e vident, as want of exercise is simply 
period revived by Cagliostro, of whom we shall have more poisonous to health. Upon a constant metamorphosis of 
to say presently. It would indeed appear that the more mys- the tissues, physical well-being must depend to a great ex­
teriuus and ridiculous the conceptions of fanatics and im- tent. A destructive plethora would most certainly be in-
postors were, the greater w as their success. duced by attempting c ' vi tal suspension. "  

T h e  example of the renowned Cornaro affords a brilliant That celebrated sect of mystical philosophers, tbe Rosi-
instance of the superiority of an abstemious life to the fool- crucians--famouiil for their profound acquaintance with 
ish doctrines put for t h  at that period. Up to forty years of natural phenomena and the higher branches of physical, 
age he was exce�sively intemperate both in eating and chemical, and medical science-considered tbat human ex­
drinki ng, so that his health suffered considerably. He then istence might be protracted far beyon d  its p.upposed l imits. 
rpsol ved to submit hi mself to a strictly temperate regimen , They professed to rctard old a ge by m eaDE of certain medi­
and for the remaining sixty years of his life, which almost caments, whose action upon the sy�tem suould curb the pro­
renched !lOe hundred years, he continued the observance of gress of natural decay. The means by which they professpd 
his rules, with tbe resu l t  given. Although l i fe might be to check senile decrepitude were, like other mysteries of 
prolonged by exercising greater moderation in eating and their fratern ity, never revealed. The celebrated English 
srinking tban is generally adopted, yet, neverthelese, few Rosicrucian Dr. Fludd. whose writings became famous, is 
persons coul d safely follow 80 st rict a dietary. said to have lived a centnry. 

Shortly arter the death of Louis XIII. of France, who was The principal disadvan tage of the various plans which 
bled forty-seven times during the last ten months of exist- , have been set forth for promoting longevity appears to be 
ence, a cont.rary method came into fashion. Tran�fusion j that they are all  deficien t in this  i mportant respect-that 
was for a time relied upon as a means for invigorating and they only regard one Objeot and neglect the re8t. However 
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beneficial any theory may prove, it must be materially inade­
quate in fulfilling its purpose, should numerous other mat­
teI's of the greatest i mportance bearing upon the human 
econ omy be ignored. Hufeland, in his luminous work, .. 'I'he 
Art of Prolonging Life, " is of opinion that the real art of 
longevity consists in cult ivat ing those agents which protract 
existence, and by avoiding all circumstances tending' to  
shorten its  duration. This is undoubtedly the most reason­
able method for ohtaining the end in view. Modera tion in 
all thi ngs (avoiding as far as possihle every morbific condi­
tion), and open air exercise, are far more reliable means of 
prolongilJg life than any of the elix:ir� and pan aceas ever 
advocated. Finally, health and longevity can only be at­
tained by an intimate llcquaintance witb and obedience to 
those natural laws wbich govern our physical economy. -
01tarnJJer8'8 Journal. 

. , . . . 
Cause and Prevention oC Forest Fires. 

This is the season for forest fires, and i n  many parts of 
the country we hear of great destruction already from burnt 
ficlds and forests. The New Bedford Evening Standard i n  
an article on the subject concludes that the most frequent 
cause for such fires is from careless t ourists and sportsmeu, 
who 011 leaving a camp, to make sure that the fire is  put out, 
wl:'I kick the embers about, thinking that by tllus sepa­
rating the half burnt brands the fi re will  soon go out. So 
they will, perha ps, n ine ti mes out of ten ; but the tenth ti me 
a whirl ing gll�t of wind may carry a spark or coal where it 
will kindle a blaze, or  one of the brands may have some soft, 
punky place in it where the fire will nestle for days, and 
bide its time. But old backwoodsmen, the writer thinks, are 
not so apt to take th ings fur grant�d. 

In n lJrtbern Mai ne  and New Hampshire, hI! said, tourists 
would throw away cigar stumps. The backw ood limen can't 
afford c i gars, and as a rule smoke t h eir pi pes out, because 
they don't find tobacco or the' money to pay for it very 
abundant. 

Before brpech loaders or cut wads became so common, 
many bad fires were started from gun wads made of loose 
paper. The cut wads now used do not hold fire long. Of 
course, w i th metal cartridges there is no danger. 

Locomotive sparks are a very freqnent cause when a rail­
road runs through a large forest. In plann ing preventive 
legislation, it might be well to inqu ire whether railroads 
run ning through such regions sh ould not be required dur ing 
certain months of the year to keep a section force larger 
than m ere track repair would require. Either this or car­
rying spark arresters on every locomotive seems to be de­
manded by the puhlic wel fare. 

Few peo ple real ize how serious a calamity these fires have 
become. Already in the most thickly settled parts of the 
country good working wood is becoming scarce and. high, 
although there is  often a gl ut of in ferior grades, and there­
fore very low price� for them. The correspondents of the 
lumber journals report from almost al l quarters that the de­
mand for really good material is generally in excess of the 
supply. The only h ope for the fnture lies in economy of 
w hat we have, and in  whatever will encou rage those own­
ing young timber to keep it and prune i t  and thin i t  out so 
as to bring it on to fill up the gap. Bu� forest fires destroy 
8n amazing amount of  the precious mature s tOck-how m uch 
no one kn ows-but it is said by experts that the amount de­
stroyed probably equals the amount cut. Now, we know 
that the  sawed stuff ( to  say n o t h i ng of  fuel and charcoal, 
ties, telel!;raph, and hop poles, etc.)  reaches an an n ual value 
of over �!230,OOO,000 at the mil ls, so that, counting other 
forest products besides sawed stuff thus destroyed, it is, n o  
doubt, wi th in reason t o  say this waste, largely need less, i s  
not less than $300,000,000 a year. But this  i s  n ot all, and 
very likely it i s  not the worst. Such fires burn up a great 
amount of young growth and of seed, and in some casee 
even the soil itself is roasted to death, so that for a long 
time a'terward it will not bear anything of value. 

. , . ,  .. 
Cure Co r Sciatica. 

A remedial agency not commonly resorted to has been 
recently brought under n otice by M. Debove for the relief 
of neuralgic sciatica. Thi s physician seems to h ave met w i th 
considerable success in the treatment of sciatica by freezing 
the skin. Richardson's ether spray not provin g  satisfactory, 
M. Debove em ployed the chloride of methyl, which may 
give rise to a degree of cold represen ted by _230 C. This 
agen t has the advantage of not bei ng- expp,n sive. A jet of 
the fluid is made to play on the skin along tbe whole length 
of the l i mb corresponding to the course of the sciatic nerve 
and its main branches. The good effects are said to be in­
stantaneous. The operation is also claimed to be but little 
pain fnl ; the smarting is  not so great as that caused by tbe 
hot iron. Vesication has followed the employ ment of  this 
remedy, but never any sloughing. The extension of this 
measure to other n euralgire is advocated. -Lancet. 

. ,  . . .  
The qnlcke8t Tilne between Philadelphia and Jersey 

City. 

Mr. W m .  Barnet Le Van i n forms us that the qnickest 
time ever m ade hetween Phi l adelphia and Jersey City was 
made by locomotive " 5000," t h e  tive thousandth bui l t  by 
the Baldwin Locomotive Works, on May 14, 1880, over the 
Bou nd Brook route. 

Distance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89'4 m ile�. 
Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  98 minutes. 

Tbe weight of tbe tra in  complete was 148 tons. 'I'he re­
turn trip was made in 100 minutes. 
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Ititufifi t �tutrftau. 
The Eftlclency of' a Boller. wh ich should be made in steam engines. Considerable im-

BY DR. H. A. MOTT. provement has been made i n  the latter, as, for exam ple. a 
As the amount of water converted into steam. required first class slide valve engine requires 45 pounds of water per 

per horse power for high pressure engines and low p ressure horse power, wh ile  a Harris-Corliss engine o l l ly requires 25 
condensi ng engines differs materially, as also differs with the pounds of water, and iI the Harris-Corliss condensing engi ne , 
particular make of engine, it is best, to avoid confusion in according to actual test, one horse power is produced with 
results, to estimate the efficien cy of a boiler by tbe actual 1 '8328 pounds combustible (Wilmington coall, and with the 
amount of water evaporated by one pou nd of the combusti- utilizati on of 16 ' 156 pounds of water per iudi cated horse 
ble portion of the coal from and at 2120 F. into steam free power (actual) at a temperature of feed 1 14'34· to 92 '876 
from en trained water. pounds pressure, tbe boilers evaporatiug 9'639 pounds of 

Again,  to theoretically deduce the greatest amount  of water from and at 2120 F. by one pound of coal, or 10 '31 
water which can be evaporated by one pound of  coal, it is pounds of water per pound of combustible. 
best to figure on the basis of pure carbon, as al l coal con- To estimate the efficiency of a boiler, the engine must be 
t.ains a variable amount of ash, and in ordinary boilers forms left out of conSIderation , as the quantity of water requ ired 
a varying amount of clinkers, and also all coal contain s small per horse power has been shown to be variable, and depend­
percentages of other elemen ts which increase more or less ing on tbe kind and make of the same. 
their efficiency. The amount of water converted into steam from 2120 to 

Adopting, then, pure carbon as a basis for figuring, then 2120 F. is the most reliable means of determi ning the effici­
any result may be mod ified according to the composition ency of a boiler ; then all boilers can be compared on the 
of the fuel used in any particular experiment. same basis. If the stan dard for a horse power fixed by 

It is true that certain standards bave been adopted from Emery be adopted, then all boilers can be com pared on this 
time to ti me to represent a horse power, as for example, basis, whicb w ill give the correct result for engines con ­
Nystrom states that the evaporation of 39,607 pounds of forming with the standard, but which result must he altered 
water per hour from 320 F. to 70 poun ds pressure is equal to conform with engin es requiring differen t standards . 
to one horse power. The question was asked me, Can 700 horse power be pro-

While Mr. Emery, probably the highest authority on duced for ten hours from two tons of coal, and if not, what is 
steam engineering i n  this count.ry, fixed at the last Cen ten- the greatest theoretical amount of horse power that can be 
nial Exhibition the following as a standard : The evapora- obtained for ten hoUl's from the same quanti ty of coal ? As­
tion of 30 pounds of water from a temperature of the feed suming the coal to be pure carbon, then two tons, or 4,000 
1000 F. to 70 pounds pressu re equals one horse power ; pou nds, in tell hours would be 400 pouuds per h our. The 
others have substituted 2120 for 1000 F. Some of the best theoret ical evaporation given above for pure carbon was 
engines take very much less water to the horse power, while 12'2 pounds of water from 100' F. to 70 pounds pressure. 
some inferi or engines require twice the amount. Adopting Emery's standard for a horse power, then 400 

If the amount of water which can be evaporated from and pOll nds of coal (pure carbon) would theoretically produce 

at 2120 F. from one poun d of combustible m att er is known, 162 ·66 horBe power per llOur, and with two tons the same 

then any formula which is correct for any particular engine horse power for ten hours, or 700 horse powerfor only 2 hours 

can be adopted to ascertain the horse power. and 19 minutes+, instead of for ten hours. The least theore ti-
While the amount necessary to produce a horse power cal amount of coal (pure carbon) that wou ld produce 700 

varies with the engine employed, still a horse power is a horse power for ten hours would be 8 '6 tons. Of course 
fixed amount of work, and is the amoun t of energy requir- such an economical resul t could never be obtained practi­
ed to l ift 33,000 pounds th rough one foot in one minute, or cally. As all coal con tains inorganic salts (ashes), heat is  
1,980,000 pounds through one foot in one hour. lost by radiati on , and heat of necessity is lost w ith the es-

How much horse power, then , can theoretically be obtain- caping gases up the chimney. If 700 horse power should be 
ed from one pound of pure carbon ? practically produced from ten tons of coal, the result would 

The com plete combustion of one pound of carbon gene- be excellent. 
rates sufficient energy to lift 10,808,000 pounds one foot in ------... --... , .... ,-.. ------

one min ute. Delays In the Patent OtBee. 

Therefore, if 10,808,000 is divided by 33,000, the result- We are in recei pt of complain ts from inven tors and manu-
327 '5-wiU represent the horse power generated in one mi- facturers of mach inery because of the delay to which they are 
nute ; and if th is result be divided by 60 (minutes), the result  subjected in obtaining patent papers from the Patent Office 
will be 5 '44 horse power, which represents the total theoreti- in Washington. As a rule. an inventor cannot receive the 
ical Gorse power generated by the combustion of  one pound I adjustment of his claim in less than eight or nine months, 
of carbon for one hour. The 10, 808, 000 foot pounds is ob- I and often the period is much further prolonged. One of 

, tained by multiplying the heat units of carbon, which are ' the results of this is that serious injury is inflicted upon 
14,500, by the mechanical equivalent of heat-772 foot persons who desire to patent articles which are of temporary 
pounds. utility, and which cannot be marketed to advantage unless 

Wh i l e  one pound of carbon by its complete combustion they can be offered for sale at on ce. The number of such 
can generate (theoretical ly) 5 '44 horse power for one ilour, articles for which patents are desired is by no means small, 
it is u nfortunate that no engine has yet been devised to and tile failure of the Government to grant patents prompt­
practically utilize tile heat of  combustion directly, and n ot ly simply has the effect to rob the inven t ions of  the whole 
through some otber agent, as water or bisulphide of  carbon .  of their value. These are the extreme cases. Not so much 
When water is used as a medium to convey the heat, a boiler harm is  done by delay in the cases of invention s  which are of 
has to be employed. permanen t usefulne�s ; but even in these there are vl'xation , 

Under this conditi.on, if all the heat of the combustion of anuoyance, and loss, for which no reasonable excuse can be 
one poun d  of carbon were communicated to the water, anil offered, and to which no inventor should be subjected. The 
none lost, then one poun d  of carbon would theoretically policy of our Government, based upon w ise considerations, 
convert 15 pounds of water at 2120 F. into steam of 2 120 F. has always been to encourage invention by dealing liberal ly 
Tbis is deduced by dividi ng the total heat units of coal- wi th inventors ; and to this policy we may attribute much of 
14,500-by 966, the number of heat units rendered latent the huge industrial advancement which has characterized 
when one pound of water passes into steam. the first century of our national existence. Any creation of 

If, then, one pound of carbon will convert 15 pounds of obstacles to profitable invention w ould be a most grievous 
water at 2120 into steam at 2120 F. , then i t  will convert 12 '2 blunder, but the harassing delay n ow involved in the prac­
pounds of w ater from a temperature of 100° F. i nto steam of fice of the Patent Office is an obstacle <,"If a very serious char-
70 pounds pressure. Using Emery's formula for a horse acter. 
power, then one pound of carbon w ill theoretically produce There can be no difficulty in d iscovering the reason for 
0 '465 horse power, or 2 '46 pounds will produce one horse this procrastination. The Pateut  Office simply has more 
power. work to do than can be done properly by its present clerical 

Such a result, however, never could be obtained p racti- force. The number of applicat ion s  now made every day is 
cally, for no allowance is made for loss of heat by imperfect about 125. This is about twice the quanti ty that was of­
combustion , radiation, and the heat n ecessary to escape up ered a few years ago ; but, while the population and the in­
a chimney to produce a chimney draught, etc. ventive effort of the country have largely increased, the force 

As a result of thirty tests conducted by Mr. Emery at the in the Patent Office remains as it was a score of years 
Centennial, the higbest result obtained from the combustible since. The Commissioner has attempted to bring some re­
matter in anthracite coal was the production of one horse lief to applican ts by taking up, out of their regular order, 
power with 2 '85 pounds of coal combustible, or from 3 ' 18 the in vention s  which seemed to h im to be of most pressi ng 
pounds of coal, the poorest result obtai ned was the produc- i mportance ; but this, of course, has worked inj ustice to the 
tion of one horse power with 4'10  pounds of combustible mass of applicants, a u d  it has now been formally abandoned. 

matter, 01' 4'44 pounds of coal. In the first instance the The Commissioner declares that he can make uo exped i tion 
evaporation per pound of combustible from !lnd at 2120 was of procedure until Congress shan give him more money and 
12,094 pounds of water, or 10 '52 pounds from 1000 to 70 I more men ; and so the blame for the whole difficuity comes 
pounds pressure ; in the second, the result was 8 '397 pounds back to

. 

Congress, and the remedy can be a pplied only by 
and 7 '304 pounds. Congress. 

The first result shows a utilization of over 86 per cent of It is always a hard thing to impress upon the average Re­
the combust ible mat ter, assuming it to be about the same as presentative the importance of reforming anything in which 
pure carbon. An actual test made at Lynn, Mass. , showed he is not directly interested as touching the needs of a large 
that at the pumping works the boilers only returned 66 per mass of his constituents. The ordinary Congressman is 
cent of the fuel as steam, and on ly 10 per cent (in round num- either a lawyer or a professional politician, and,  as he has 
bel'S) of the total energy of , the fuel was contributed to the no interest in machinery, he is apt to regard inventors and 
working force of the engine. The great loBS, then, oftlwheat inventions with nearly complete indifference. At the end 
unUd in coal is not so much in the boiler aB in the engine, as a of a session, he will  vote to cut down every appropriation 
first class boiler will not lose over 15 per cent of the tbeoreti- which he thinks does not concern him, s o  that he can in­
eal amount. While there is a chance for some improvement crease every appropriation which will help him in h is district. 
in boilers, it is insignificant compared to the improvement The way to enforce the attention of Congress to the needs 
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of the Patent ,Office, and of the macilinery builders, is for 
every man in the country who is in any way interested in 
macil inery to w rite to his Representative, stating the case 
and demand ing redress. The appeals of the Commi�s ioner 
of Patents have been made in strong terms, and they have 
un iformly been disregarded ; the average Congressman cares 
nothing for d emands from that quarter. What IS required is 
the active in terposit ion of  the voters in the districts. The 
fees demanded of patentees are large enough to secure good 
and prom pt service from the Patent Office, and such serv­
ice is not only the righ t of ind ividual inventors, but of the 
nation WhICh profits so much from their ingenuity.-Textile 
Record. 

.. ' . 0 '" 
Insurance Risks In Inebriety. 

The well-known fact that life insurance companies find 
excessive mortality in their  risks in  certain section s  o f  the 
South and Southwest has been the subject of some interest 
lately. Se veral of the Hartford companies who have ex­
am ined the facts have found that this m ortality came di rect­
ly from inebriety, and was due to the liberal in terpretation 
of the agents, who did not real ize that any risk of  inebriety 
was perilous unless the insured had suffered from del i rium 
tremens many times. No use of alcohol, either moderate or 
occasion a lly immoderate, was thought  to be dangerous. 

The agents and examiners had no clear con cept ion of the ·  
danger of alcohol, and treated the compan ies' views a s  ex­
treme. The result was that special exam iners w ere sent 
from the home office to cancel all the risks of ten thousand 
aud upward where the insured were found using alcohol to 
any excess. Filially some of the companies wil hdrew their 
agents altogether, and do lIOt solicit business in certain sec­
tions. In one case twen ty-eight deaths were all traced to 
the excessive use of alcohol, and were all paid. simply be­
cause it was cileaper to settle than to contest. At a recent 
meeting of the Tennessee State Board of Health , the Secre­
t ary reported that a Hartford life insurance company had 
ordered its agents not to issue any policies in six counties of 
the State, ow ing to the excessive mort ality of the pol icy­
hoiders. Tbe question came up of the cause of this mortal­
ity ; as no reports indicated any special disease in th is sec­
tion , a letter was addressed to the secretary of the company 
to know the reason . 

The answer was that from the amount of insured lives in 
these counties, the average loss to the company should be 
about sixty-eight thousand dollars, when in fact it was over 
one hundred aud fifty thousand dollars-more til an double 
the loss of any other section, and that without any special 
caupe of epidemic disease. 

The real explanation was the want of care in taking risks 
and the number of inebriates who had been taken as proper 
cases. It is the same old b l under of su pposing in ebriety to 
be a mere vice at the control of the victim,  and in no way 
periling life unless used to great extremes.-Jour. of in­
ebriety. 

Electric Light at Hell Gate. 

On Mon day even ing, October 20, the electric lights in the 
new lighthouse at Hell Gate were turned on for tile first 
time, and the resul t was very satisfactory. Every outl ine 
of the shore could be distinctly seen, and the water sparkled 
as the light jumped and flashed from w ave to wave in the 
rapid current. Hereafter the fleet of  vessels wh ich come 
down the river each morning in the dark will be able to pass 
the most dangerous parts of Hel l Gate w ithout waiting, as 
heretofore, for the sun to rise and l ight up the rocks that 
make the passage so perilous. The tower consists of four 
iron columns placed so as to form a pyram id cut off at the 
top. The columns are 54 feet apart at the base and 5 feet 
apart at the extreme top. The columns are joined together 
by iron work, an d each is anchored at the base to a block of 
concrete 9 feet square at the bottom and 10 feet high. The 
electricity is  supplied to the lamps by a No. 8 Brush ma­
chine, running n i n e  lamps of 6,000 can dles each-a total of 
54,000 candles. The lamps are arranged t6 form three­
quarters of a circle. 

All the electric machinery in the tower is to be dupl icated, 
so in case of accident the ligbt would not fai l .  In the 
SCIENTIFIC AMERICAN of March 24 was published a full de­
scri ption of this new ligb.thouse, with drawings and dia­
grams illustrating its construction. 

. .  ' .  
Domestic Pond Lilies. 

At the New York State Experiment Station there is a bar­

rel cut down to convenient size, and then set in a hole dug 
in the earth u pon a corner cf, the lawn. The top of the bar­
rel is just level witil the surface of the lawn . It has about four 
inches of river mud in the bottom, in w h i c h  were plan ted a 
few roots of the common white pond lily. The barrel was 
then filled with water, and is kept full from a faucet in the 
aqueduct pipe, the water being turned on as often as neces­

sary. The barrel has been a beautiful miniature pond of 
white lilies all through tile season. In the fall, after the 
weather. gets cold, the barrel 01' tub is l ifted out and carried 
to the cellar, w here i.t.is protected from freezing, and where 
the roots of the liIi�s will be kept in  condition s  similar to 
what they would be surrounded with in their natural state. 
Nothing can be more charming in the way of flowers on a 
lawn than a small pond of water lilies blooming daily the 
whole summer through. Of course the barrel must be set 
w bere teams and persons would not walk in to it by night or 
day. If the tub is a tight one, the trouble of keepi ng it  
suppl ied with water will not be great upon any lawn.-.N. 
Fl. Farmer. 
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ENGINEERING INVEN TIONS. 

A pum p  bas been patented by Mr. Edward 
G. Shortt, of Carthage, N. Y. It is especially designed 
for uee in connection with a direct·acting .team engine 
whose piston is Oil the same rod with the pump p l ong· 
er, the pump being comhined with the steam engine as 
a complete direct.acting pumping engine. 

.. . . . .. 

AGRICULTURAL INVENTIONS. 

A harrow has been patented hy Mr. Nels 
Johnson , of Fairfield, Bnrean County. Ill. 'l'here is a 
stretcher for coupl ing two or more harrows, the coup­

ling deVices being simple, so the harrows can be readi­
ly connected or disconnected , w ith other novel features 
of construction and arrangement. 

A check rower bas been patented by Mr. 
John Hussung. of S tlelby City, Ky. This invention reo 
lates to corll planters drawn over t.he field by a team 
to drop in one or more rows at a ti me, and provides 
mean� �o the distances between the hil ls may be regu· 
lated, and a mark made on the ground oppoeite the h i ll 
to indicate its l ocation. 

• • •  

MISCELLANEOUS INVENTIONS. 

An irrigat ing dam has been patented by 
Mr. Jacob S.  Flory. of Hyg iene, Col. This inven tion 
provides a d i aphragm or plate-like dam, of diminish_ 
ing area in a downward directi on , and wiih a gate in its 
upper portion, and i� inten ded to supersede former 
rough and imperfect expedients for comrolling water 
in irrigating ditches. 

A method of and apparatus for heating and 
ventilating buildings has been patented by MI'. Ira J. 
Ordway, of · Ch icago, Ill. Tbis iuvention provides a 
complete and independen t heating apparatus for each 
room, wiLh Inlet and outlet regis ters Wi thin easy reach 
of the occupant, securing a continuous cir(\ulation of 
reheakd air or separately heated fresh air, or both, as 
desired. 

A sliding gate has been patented by Mr. 
George W. E. Hart, of Modesto, Ill .  It is  intended 
mainly for a yard gllte, and is to be constructed of pal­
il>gs, wire, or iron, made either as a single or double 
gate , closing at the middle, is well balanced, works 
easily, and not liable to get ont of order. 

. 

A. windmill has been patented by Mr. 
Joshua G. Benster, of Duncan,  Neb. This invention 
covers impro vements in the constructi ou and arrange­
ment of the su pporting apparatus, of the frame, and 
also of the wheel and transmitting apparatus, and the 

.. ratus for mounting and operatiug the tail vane, to 
make a s impl e  and suhstantial windmill . 

A worm fence has been paten ted hy MI'. 
William R. True, of Rocheport, Mo. The rails and 
posts nre held toget her hy a wire and bound in a s pe­
cial manner, whereby the rails arf! supported in such a 
way as to give great strength, and the fence is simple 
of construction. 

A draught mechanism for vehicles has been 
patented hy Mr. George H. Chappell, of Huron, Dako­
ta Ter. It is au improved contrivance of lever mecha­

nism, adap ted to multiply tbe force of tbe drawing 
power when first taking effect on the vehicle. 

A fire extinguisher for railroad cars has 
been patented by Messrs. James Hocking and Clement 
R. Joues, of Den ton, Neb. Thi' · invention relates to 
devices for discharging a tank of water or other fire 
extinguisher iuto a railroad car stove in case of colli· 
sion or other serious accident to a pas.enger train . 

A shot gun has been patented by Mr. Frank 
C .  D i mitt, of Rocheport, Mo. This inventlou relates to 
shot guns with barrels hinged to ti p down so as to 
rIlise the breech , and has special features in tend ed to 
make such gun simple, strong, and durab le, inexpen­
sive to manufacture, and without lutricate parts. 

A newspaper file stick has 
'
been patented 

by Mr. J ohu F. Huth, of Norw.,lk, Ohio. It consists 
of a grooved rod or bar, a binding b lade. a permanent 
and a removable ferrule, with a snap spring, so com· 
bined as to securely hold papers aud documents, and 
wllh a cover if desired. 

A store service system has been patented 
by MI'. George H. Spring, of Lemars, Iowa. This in­
veution relates to a cash carrier on a suspended hori­
zontal wire. providing new and better means for pro. 
pelling the carrier, improved detachments for det ain_ 
ing the carriprs, improvement. on the track wire, with 
certain ·devices Rnd mechanical Rrraugements for the 
convenience of tlte cashier's office. 

A shot gun attachment for magazine rifles 
has beeu patented by Mr. Horace Warner, of Wilr.ox, 
Pa. Above the r ifle barrel I., a shot barrel , with its own 
special breech block, extractor, and firing pin,  with 
various details of con.truction to adapt the gun con­
venier.tly for a l terna te use as a shot gun or rifle, 

Beam compasses, or an improved t rammel 
and c8lipel'�, form the .u bject of a patent issued to 
Mr. Emory Patch, of .Janesvi lle, Wis. '!'wo blocks of 
meta l are dri!led to receive tWO rods, one end of each 
being oent to form the trammel points, the opp osite 
end of the rod be iug poin ted to form the caliper points, 
the rods beinl( so connected that either may be easil, 
moved, and then rigidly clamped . 

NEW BOOKS AND PUBLICATIONS. 
DYNAMO-ELEOTRICITY ; ITS GENERATION , 

ApPLICATION, TRANSMISSION, STORAGE, 
AND MEASUREMENT. By George B. 
Prescott. D. Appleton & Co. , New 
York. 

Of the many books which have apppared on this sub­
ject recently, this one of Mr. Prescott is prohably the 
most complete. In its uearly 900 pages will be foun d 
descriptions of many machines and devices now qnite 
out of date, but they yet have a certain value as indi­
cating the line of · investigation and experiment by 
which the public b as obtained its present knowledge 
of electrical manipulations;  while all the more receut 
advauces in the whole field seem to have received ful! 

attention. The relative efficiency of di:fferent kinds of 
dynamos, and methods of u til izing the cnrrents l.hey 

generate, the systems in .]lse in Europe as well as here, 
the regulators sud means of measuring tbe current, 
aud the different electric railways, are described with 
a detail which seems almost sUlJerfiuolls, except that 
the subject is one in wh ich so many investigators are 
interested ,tbat even somewhat of iteration is perhaps 
cxcn sable. , Mr. Prescott is a veteran investigator in 

the field of electrical development. and was a con­
trihutor of articles on this subject for the SCmNTIFIO 
AMERrcAN many years ago, when its present importance 
was only anticipaled by a few then ge1lerally classed 
as enthusiasts. 
LEISURE HOURS AMONG 

Augustus C. Hamlin. 
& Co. , Boston. 

THE GEMS. By 
James R. Osgood 

This book treats more particul arly of the diamond, 
the emerald, the o pal. alld the sapphire. It mentions 
wi til a good deal of det ail the principal gems in the 
world, wit·h critical remarks thereon and on their cut ­
ting, and is wi thal a most i1lteresting volume, present­
ing a good deal of new matter in a most entertaining 
style. 

LEFFEL'S . HO USE PLANS. James Leffel & 

Co. , New York. Price, $2. 
This is a book for people of l imi ted means desiri [l� 

to build their own homes. It contains e levat i ons, 
plans, and descriptions of forty di:fferent houses, cost­
ing from $500 to $3,000 each, and each with sufficient 
detail to euab le an intelligent mechanic to choose un· 
derstandi ngly the kind of house he des ires within the 
limits stated. 

ReCIJived. 
FORMATION OF POISONS BY MICRO-ORGAN­

ISMS. A Biulogical Study of the 
Germ Theory of Disease. By G. V. 
Black. P. Blakiston,  Sou & Co., Phil­
adelphia. 

THE FALLAoms IN " PROGRESS AND Pov­
ERTY. " By William Hansun. Fowler & 
Wel ls Co. , New York. 

The Oha1'gefm' Insertion under this head is One J)ollar 
a line f01 '  eaclt insertion ; about ei!lltt words to a line. 
Adve,·tisements must be I'eceived at publication OjfiCf 
usea1ty as Thu1'8day tno1'ning to appe.q,r in next issue. 

IlDportant to Manufacturers aud Inventors. -A 
prominent New York engineering lIrm, having large fa­
cilities for introducing and handling articles of merit, 
desires to increase Its line of steam specialties ;  also 
special machines or appliances. Goods purchased out­
right, not sold on commission. Address H Important. "  

P. O. Box 773, N. Y. City. 
21 bound volumes Engineering for sale cheap . "H.," 

P. O. Box 773, N. Y. 

Practical Instructiou in Steam Engineering, and si tu· 
ations furnished. Send for pam phlets. National In­
stitute, 70 aud 72 West 2Sd St., N. Y. 

The Cyclone Steam Flue Cleaner ou 30 days' trial to 
re liable parties. Cresceut Mfg. 00., Cleveland, O. 

For Steam Bnd Power Pumping Machinery of Single 
aud Duplex Pattern, embracing boiler feed, lire and low 
pressure pumps, independent condensing outflts, VRC­
UUlL, hydrauliC, arteSian, and deep well pumps, atr com­
pressors, address Geo. F. Blake Mfg. Co .. 44 Washing­

ton St .• Boston; 97 Llbertv St .. N Y. Send for Catalogue . 

Quinn's device for stopping leaks in boiler tu bes. 
Address S. M. Co., South Newmarket, N. H. 

M i l ls, Engi nes, and Boiler.� for all purposes and of 
every description . Send for circulars. Newel! Univer­
sal Mtll Co., 10 Barclay Street, N. Y. 

Wanted.-Patented articles or machiuery to mannfac­
ture and lutroduce. LeXington Mfg. Co., Lexlnlrton, Ky. 

" How to Keep Boi lers Cleau." Book sent free by 
James F. Hotchkiss. 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilere 
a specialty. Lake Erie Boiler Works, Bufl'alo. N. Y. 

Presses & Dies. Ferracute Mach. Co. ,  Bridgeton . N . •  T. 
The Hyatt fil ters and methods guaranteed to render 

all kinds of t.urbid water pure and sparkling, at economi­
cal cost. The Newark Filtering Co . ,  Newark, N. J. 

Steam Boilers, Rotary Bleachera, Wrought Iron Turn 
Tables, P(ate Iron Work. Tippett & Wood, Easton, Pa. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 
Iron Plauer, Lathe, Drill, and other machine tools of 

modern deslgu. New Haven Mfg. Co., New Haven, Conn. 
For Power & Economy, Alcott's Turhine, Mt.Holly, N. J. 

rr a n invention has not been patented in the United 

States for more tban one year, it may still be patented in 
Canada. Cost for Canadian p!Ltent, $40. Various other 
foreign patents may also be obtained . For In.tructions 
address MUnn & Co., SCIE NTIFIC AMERICAN Patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Stearn Pump Works, Brooklyu , 
N. Y. Steam Pumping Machinery of every descrIp­
tion. Send for catalogue. 

Nickel Plating.-Sole manufacl urers cast nickel &n­
odes, pure nickel salts. polishing compositions. etc. Com­
plete outlIt 10r plating, etc. Hanson &; Van Winkle .  
Newark, N. J . ,  and 9 2  and 94  Liberty St., New York. 

Supplemeut Catalogue .-Persons in pursuit of infor· 
mation on any special engineering. mechanical, or Bcien­
tlllc subject, can bave catalogue of contents of tbe Se t­
JCNT I F I C  AMIGlt lCAN I:;UPPL ICX IC N T  sent to them free. 
The SUPPJ, ICI\l E :\' T  contains lengthy articles embracing 
the wbole range of engineering, "mecbanics, and ph ysi .. 

cal scilince. Address MUDn &; Co . ,  Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 1 39 Center St., N. Y. 

Drop Forgings . Bi l lings & Spencer Co., Hartford , Conn . 
Electrical A larms, Bells, Batteries. See Workshop 

Receipts, v. 3, $�.OO. E. &. F. N. Spon . sa Murray St., N. Y. 
We are sole manufacturers of the Fibrous Asbestos 

Removable Pipe and Boiler Ooverings. We make pure 
asbestos goods of all kinds. The Cnalmers-Spenee Co., 
419 East 8th Street, New York. 

Clark's Rubber Wheels. See adv. next issoe. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expander�. R. Dudgeon, 24 Columbia St., New YorK. 

Emerson's 1884�Book of Saws . New matter. 75,000. 
Free. Emerson, Smith & Co .. Limited. Beaver Falls, Pa. 

Hoisting Engines, Friction Clutch PuJleys, Cnt·off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 270. 

Munson's Improved Portable Mi\ls, Ut ica, N. Y. 

Macbine for grooving chilled rolls for flonr mills.  
Pratt & Whltuey Co .• Hartford, Conn. 

M ineral Lands Prospected, Artesian Wells Bored, by 
Pa . [)lamond Drill Co . Box '23. Pottsville. Pa. See p. 141. 

Catechism of the Locomotive, 625 pages, 2M "'ngrav­
Ings. Most accurate. complete. and easlly understOOd 
book on the Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 73 B'way. N. Y. 

For best low price Planer and Matcoer. and latest 
improved Sash, Door, and Bllui Machinery, Send for 
catalogue to Rowley &·Uermance, Wllliamsport, Pa . .  

The Porter-A l len High Speed Steam Engine. South· 
wark Foundry& Mach. Co . . 430 Washington Ave.,Phll.Pa. 

Split Po lIeys at low prices, and of same streugth and 
appellrllnce as Wbole Pulleys. Yocom & Son's Shaftin� 
Works, Drinker Ht , Philadelphia . Pa. 

Popularity oC the Type Writer. 

out success. What can I use to remove the d iscolora­
tion ? A. It is impossible to underst an d  how the color­
ation came to exist, but we presume it is due to the 
action of the ammonia on copper. We would recom­
mend you to try the use of the caustic alkalIes , either 
caustic potash or caustic soda. If they are not effective 
in the cold , try them hot. 

(6) W. P. A. asks if salt water is com­
monly used in the boilers of small sleam launches on 
salt river, or, if not, what provision is general Iy made 
for a water supply? Also, the approximate amount of 

coal and water consumed per hour on a two horse power 

boiler. A. Small steam launches usually have tanks 
for fresh w�ter storage sufficient for from % to 1 cuhic 
foot per horse power per h our, or about 10 cubic feet 
for a day 's excursion of constant run, requiring about 
100 to 125 pounds coal, making about 700 pounds load 
for fuel and water. 

(7) C. W. W. w rites : Please name the 
alkal ies prevailing in the alkali, lands of the West, and 
the diseases likely to follow the continued use of the 
waters therefrom. A. The alkali lands of the West 
consist prinCipally of soda, both as carbonate and bi­
carbonate. Lime saits and other salts of soda are pres-

Special Dispatch to THE 'l'IMES (P biladelphla). ent in smaller amounts. It would be difficult to say 
W ASHINGl'ON, October 5.-Forty feminine manlpu- that any special disease follows the continual use of 

lators of type-writing macblnes have been recently ex-
the water, but it has been surmised that the mountain amlned hy the Civil Service Commission, and they have 

just received notice of the grade to which their pro- fever which is taken hy the emigrants as they cross the 

lIciency entitles them. It was the first examination of plains results from the use of the water. 
the kind, and was altogether a curious exhihitlon. The (8) D. D. L.-We do not bel ieve any re-
exerCises were read sentence by sentence by the exam-
Iner, and at each pause the fingers of forty women and medies you can try for the cure of corns will he of 

girl s would lIy with almost Iigbtnlng speed over forty much avail unless you wear large and comfortable foot 

maehlnps. Some who were accustomed to write short- coverings. A New York city judge who came to the 
hand from dictation would catch the w(,rds while writ- Uuited States when a young man, once declared that 

lng, and IInlsh the spntence nearly as soon as the exam- ' he never had any corns till he came to this country, 
iner. This act of the Civil Service CommiSSion is sug- hecause he uever had any shoes to wear before . 
gestive of the rapidity witb which the type writer Is . , . 
superseding a l l  other forms of copying . Chlefs of di- (9) E. E. W . wrItes :  Please gI ve me a reClpe 
visions In tbe various departments are allowed clerks for a good polish for pianos and organs, something 
who h!Lve b",en usually stenographers. Now these are that will he cheap to make and that wil l  be lasting; and 
being supplanted on every hand by the type-writer, and something that will bring out the grain of the wood. 
by the combined stenol/:rapher and type-writer. A. A fine lustrous polish for delicate cabi net work can 

The Remington Type-writer is the oue used by the be made as follows : Half a p int linseed oil, half pint 
United States Government. Wyekolf, �eamans & Beue- of old ale the white of an egg one ounce spirits of dlct, :81 and 288 Broadway, New York City, are the sole 

wine, on� ounce spirits of salts. Shake well before agen S. 
using. A li ttle to be applied to face of a soft linen 

• 

ItS 
HINTS TO CORRESPONDENTS. 

NalDe and A ddress must accompany all letters, 
or no al tention will  be paid thereto. This is for our 
information, Hnd not for publ ication . 

ReCerenees to former arl ieles or an�wers shtltdd 
�ive dat e  of paper and page or nnmher of quesllon . 

Inquiries not auswered III reasonahle time should 
be repear.ed ; correspondents wi 1 1  bear In mind th"t 
some answers require not a little resellrch, and. 
though we endeavor to reply to all, either by letter 
or mail. ear.h must take IiIe turn. 

Special InCorlDation requests on matters of 
personal rather than generar interest, and requests for ProlDpt Annvers by Letter, should be 
accompan ied wi th remittance of $1 to $5, accordin� 
to the Sll hject. as we cannot be expected to perform 
such service withou t remunerat ion . 

Scientific AlDeriean Supplem ents referred 
to may be h ad at the office. Price 10 cents each. 

llIinerals sent for examination should be distinctly 
marked or labeled. 

(1) J. E. N. asks the processes of making 
chromate or hichromate of soda and acetate ot chro­
mium , using bichromate of potash. A. The manufac­
tnre of bichromate of soda is i dentical with that of the 
potash salt, except that soda salts are llSed in its pre­
paration. The process cousists of the treatment of 
powdered cbrome ore mixed with soda, lime, and a 
solution of sodium carbonate iu a reverheratory fur. 
nace, and there digestiug with a hot saturated solution 
of sodium sulphate in lixiviating tauks. This yields 
the simple chromate ;  then by the action of sulphur ic 
acid the bichromate is obtalued. The chromic acetate 
is obtained hy dissolving chromic hydrate in acetic 
acid. We do not understand that it is made directly 
from the bichromate. 

(2) C. W. C. w rites : In reference to the 
purification of water by a . .  solution of iron," I would 
like to know what wou ld be tbe best solution of iron 

for that purpose. Whether an oxide or simple (lom­
pound or a salt. A. Iron chloride is probably the best 
solution to use,but there is very little di fference between 
the action of the various solutions of the iron salls. 

(3) W. F. B. asks what degree of heat in a 
cnpola is required to melt scrap malleable iron. Is the 
percentage of loss in remelting greater or less in scrap 
malleable than in cast iron? A. There Is no foundry 
practice With which we are acqua i nted that furnishes 
data for a categorical answer. Malleable scrap is used 
only in small quantities with other scrap for pouring 
sash weights and s imilar articles. 

(4) E. W. writes : 1. In your issue of July 
28, 1884, No. 28, page 27, In the recipe for Lee IN; 
Perrin's sauce, you say " Chutney 1� ounces." Is this 
correct?  A. The amount of chutney (1y' oz.) given In 
the original recipe is correct . Chutney i s  a preparation 
made in the East, consi,ting of several ingredients, aud 
an esseuce of chutuey does not exist to our knowledge. 
2. Some months ago I noticed something about an 
instrument by means of which light p icture$ of any 
size can he thrown upon a screen at the pleasure of 
the artist, and there painted or penciled. Please give 
me the name of the instrument,where obtained, and the 
price. A. A New York dealer has an instrument called 

photo-optican. It costs $35, and is probably what you 
refer to. 

(5) C. T. B. writes : I recently put some 
copperas into the water standing in the porcelain howl 
(white) of my water closet for disinfecting purposes, 
aud in a few minutes poured in to the solu ' ion some 
spirits of ammonia, and d irectly there appeared an ir­
regular dark blue band around the bowl at and near 
the surface of the standing water. I have since tried 
to remove this discoloration by applications of oxalic 
acid, sulphuric aCid, and nitromuriatic acid, but with-

pad, and lightly rubbed for a minute over the article 
to he pol ished. 

(10) J. H. D. writes : Can you make any 
suggestion as to how we may utilize tiu scraps ? A. 

Tin scrap is uti lized in the vicinity of New York by the 
chemical works, who treat It with boiliug nitric acid, 
producing products for dyeing and other purposes. A 
little is used occasionaUy by iron founder$ to toughen 
cast iron. It has no commerci"l value. 

(11) W. E. McA. asks about heating a 
roUer rink by steam. Rink is 187 feet by 86 feet, and 
13 feet high. What should be size of l'oner, and s ize 
and number of turns of pipe ? A. You will require 
4,000 linear feet of 1 inch pipe in coJls, around the sides 
of the rink, for heating, and a 15 horse power boiler. 

(12) E. 1'. Q. writes : In your reply to C. M. , 
in your issue for Septemher 27, you say that a bullet 
thrown vertically upward would fall back to the point 
of starting, in a vacuum. In this you forget the revo­
lution of the earth , which weuld be a disturbing ele. 

ment, and would cause the projectile to fall west of the 

starting point. A. The bullet as weU as the gnn. par­
takes of the motion of the earth. 

(13) J. H. R. writes : I wished to increase 
the pressure on our pump to a point higher than our 
relief valve could be loaded to. An acquaintance sug­
gested puttiug on a heavier weight, usi ng the presdure 
gauge as a gUIde, ignoring the numbers already on the 
valve. I claimed tbat that wonld be wrong, inasmuch 

as spring gauges are liable to err, and furthermore the 
numbers on the lever ought to indicate the pressnre at 
which tile valve would relieve itself. Please decide 
wilich was right. A. Overloading the lever of a safety 
valve on a bo iler is all wxong ; hut ov�rloading a re­
lief valve upon a pump for a requirement indicated by 
a gauge is proper and admissible. 

I N D E X  O F  I N V E N T I O N S  
For which Letters Patent oC the United 

States were Granted 

October 14, 1 884, 
AND EACH BEARING THAT DA!.l'E. 
[See note at end of list about copies of these patents.] 

Acid from metallurgiC slags, obtaining phos. 
phoric, Thomas & Twynam . . . . . . . . . . . . . . . . .. . . . .  806,664 

Axle box, Raymond & Henrard . . . . . . . . . . . . . . . . . . . . 806,'21 
Axle box, car, S. A. Bemis . . . . . . . . . . . . . . . . . . . . . . . . . . 806,572 
Axle box lid, car, J. N. Chilson . . . . . . . . . . .. . . . . . ... . . 806,588 
Axle, vehicle. P. H. McNamara . . . . . . . . . . . . . . . . . . . .  806,416 
Bag. Spe Traveling bag. 
Bale lifting attachment to presses, Stewart & 

Steers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.659 
Bale tie, F. Oook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,584, 306.585 
Baling press, V. L. Williams . . . . . . . . . . . . . . . . . . . . . . . . 806.569 
Baling press head block, J. yule .. . . . . . . . . . . . . . . . . . . .  S06,796 
Battery. See Electric battery. 
Bed. ventilated, P. Fahrney . . . . . .  . . . .  . . . . . . . . . .  806,890 
Bedstead , sofa, H. G. Wolllram . . . . . . . . . . . . . . . . . . .  806,704 
Reer or draining stand, P. O. Mone . . . . . . . . . . . . . . . . 806,684 
Belt tightener, F. Van de Water . . . . . . . . . . . . . . . . . . .  806.560 
Blcye le, C. S. Leddell . . . . . . . . . . . . . . . . . . . . . . . . . 806,498, 806,499 
Bicycles, ball bearing for, J. S. Murray . . ... . . . . ... 806,510 
Dlt stock, R. D. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,690 
Bla!lt1ng device, W. R. Rightor . . . . . . . . . . . . .. . . . . . . . . .  806,4S0 
Bobbin, sbeet metal, E. Maertens . . . . . . . .  ; . . . . . . . .  806.628 
Boller. See Cornish holler. 
Boller furnace, steam, F. S. Savage . . . . . . . . . . . . . .. : 806,646 
Book for holding postage and other stamps, A. 

W. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  809,674 
Boot and shoe last, E. L. Sprague . . . . . . . . . . . . . . . . .  806,65' 
Boot or shoe, H. F. Crawford . . . . . . . . . . . . . . . .. . ... . 306 586 
Boot or shoe, F. P. SImonds . . . . . . . . . . . . . . . . . . . .. . . . .  806,650 
Boot or shoe, E. L. Sprague . . . . . . . . . . . . . . . . . . . . . . . . .  806,656 
Boots and shoes, lasting, VI'. O. Cross . . . . .. . . . . . . . . . 806,589 
Bottle packing box, J. C. Schoenthaler . . . . . . . . . . . .  806,1i33 
Bottle stopper, H. C. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . 306,810 
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Bo%. See' Bottle packing box. Paper box. Paper I Glass bottles and similar articles. finishing the 

package b ox. I mouths of. G. W. Yost . . . . . . . . . . . . . . . . . . . . . . . . . 306.610 
Bracket. See Light bracket. , Governor. enlline, J. P. Simmons . . . . . . . . . . . . . . . . . . .  306.541 

Brake. See Oar brake. I Grain separator, J. �'. Hatfield . . . . . . . . . . . . . . . . . . . . . .  806.612 

RolJlng wire rods, hoopa, or strips. mill for, W" D. I Remedy lor Insomnia, nervous headacbe. neu· 
Houghton . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  006,619 rallfla. etc .. A. ;mller . . . . . . . . ' "  . . . . . . . . . . . . . . . . .  1 1 .574 

Roof sbeet crimplnlr macblue, L. L. Sagendoph .. . 806.645 Remedy for sea and mornlnll' sickness. G. L. Rice .. 11.675 

Rope serving macblne, A. M cQnarrle . . . . . . . . . . . . . .  306,506 Rubber. celluloid, and similar materla)s, certain 
Brlok m""hlne. W. H Stewart . . . . . . . . . . . . . . . . . . . . . .  006.660 

I 
Gnn, pneumatic, W. 'I'. Vose . . . . . . . . . . . . . . . . . . . . .

.
. . .  306.563 Saddle. barness, Z. Squires. Jr .. . . . . . . . . . . . . . . . . . . .  006,656 fancy g'oods made of hard. C. H. Graef . . . . . .  . . .  1 1 .569 

Sash fastener. Il. J. Goldsmltb . . . . . . . . . . . . . . . . . . . . . . 806.480 Soap. har, N. K. Falrhank & Co . . . . . . . . . . . . . . . . . . . . . . 11.567 Brick machines. clay teml'erlng and expressing Gun • •  bot. F. C. Dlmltt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,59S 
device for. J. W. Sbafer . . . . . . . . . . . . . . . : . . . . . . . . .  806.536 , Harrow, N. Johnson . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . .  306.49<! Sash fastener. W. F. McDonongb . . . . . . . . . . . . . . . . . .  306,631 Soap. family. J. Armstrong & <"0 . . . . . . . . . . . . . . . . . . 11.563 

Bridie winker plate. W. H. Boston . . . . . . . . . . . . .. . . . .  306,880 ' Harvester. Whlteley &; Bayley . . . . . . . . . . . . . . . . . . . . . .  306.44Q Sawing machine. circular. C. R. Johnson . . . . . . . . . .  806.622 Soap. family and laundry. J. Armstrong &; Co . . . . . .  11.562 

Bronzing machine. W. E. Hall enbeck . . . . . . . . . . . . .  806 605 Harvester butter or adjuster. W. G. Taylor . . . . ... . 306.549 Screw. G. W. Jackman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,492 Soap. fine family, N. K. Fairbank &, Co . . . . . . . . . . . .  1 1 .668 
Brusb, tube, S. Abrabam . . . . . . . . . . . . . . . . . . . . . . . . 306,455 Harve.ter. self-binding. M. W. Knox . . . . . . . . . . . . . .  806.496 Screwdriver. G. W. Hool . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.394 Stove polish. Electric Brilliant Stove Polish Manu. 
Bufling wheel. R. Binns . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.463 Harvesting reel. G. Esterly . . . . . . . . . . . . . . . . . . . . . . . . .  306.681 Screwdriver. G. W. Jackman . . . . . . . . . . . . . . . . . . . . . . 306.(91 facturlnll' Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.668 

Dutton. C. V. Goddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.479 Hat sizing mac\;l1ne. Elwell &; Fay . . . . . . . . . . . . . . . . . 806,598 Screw •• snpplemental jaw attacbment for band. Watcbes. Vacberon &; Constantin . . . . . . . . . . . . . . . .. . .  11.578 

Button. collar. Herner & Viancourt . . . . . . . . . . . . . . . .  306.487 H ay fork. horsp.. J. T. Watkins . . . . . . . . . . . . . . . . . . . . . 306,607 
Can. See SblpplIlj( can. Heating and ventilating buildings, metbod of and 
Can. W. H. & II' . J. Clark (r) . . . . . . . . . . . . . . . . . . . . . .  10,530 app.ratu. for. I. J . Ordway . . . . . . . . . . . . . . . . . . . . . 306.639 
Can bodies. machine for forming. W. E. Vlnc"nt. 806.562 Beatinl! apparatus. Wbeat & Catcbpole . . . . . . . . . •  306.707 
Can filling mach ine. J. Steven . . . . . . . . . . . . . . . . . . . . . . . 800.658 Heating apparatus. water. W. G. SchliIiheyder . . .  306.547 
Canister. J. B. TlngIllan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,553 Hinge. gate. B Atkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.ml 
Cap.t"n. B. G. Luther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806.411 Hinge. sprlnl(. T. Jobn.ton . . . . . . . . . . . . . . . . . . . . . . . . .  806.402 
Car brake. E. W. I..aufman . . . . . . . . . . . . . . . . . . . . . . . . . .  806.407 Hitching device. L. C. Harrl.on . .  ; . . . . . . . . . . . . . . . . . .  806,484 
Car brake, electro magnetic. Wither. & Delvln • . .  806,452 Hol der. See Cu1I' bolder. Fruit jar holder. Sten. 
Car caupiln!.!'. H. T. Beam . . . . . . . . . . . . . . . . . . . . . . . . ... . 306.378 cl l hol d er. Tool bolder. 
Car coupling, E. H. A. Haupt . . . . . . . . . . . . . . . . . . . . . . . 306.618 HOOk. See Cbeck hOOk. Car coupllnl(. J. H. Williams· . . . . . . . . . . . . . . . . . . . . . . . 306.449 Hose connection, J. Findlay . . . . . . . . . . . . . . . . . . . . . . . .  806.473 Car sprlnll'. Pickering &, Nlcbols . . . . . . . . . . . . . . . . . . . . .  306.698 Hose on a ladder . •  ecuring fire, E. Tlce . . . . . . . . . . . .  306.442 
Car unloader Ilnd ballast discharger. Huber &; Ice cream freezer. H. Morris . . . . . . . . . . . . . . . . . . . . . . .  308,696 

Barnhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806.688 Tnclinometer. H. M Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806.429 
Carpet stretcber, J. J. l.'aylor. 2d . . . . . . . . . . . . . . .. . . . .  306.548 Inks. making .oluble black for. T. W. Appleyard. 
Carrier. See Cash carrier. Jr . • • t al . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . 306.41i6 
cartridge .bell. P. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306,8S3 Irrilratil1g dam. J. S. Flory . . .. . . . . . . . . . . . . . . . . . . .. . .  S06.6()"l 
Cash carrier. automatic. J. W. Flagg . . . . . . . . . . . . . . .  306.474 Jack. lSee Lifting jack. 
Cask. ale and beer. H. A. Rueter . . . . . . . . . . . . . . . . . . .  806.527 Key ring. E. Edgecomb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S06,595 
Caster. N. S. Thomp.on . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 006.551 Knife. See Pocket knife. 
Check book, D: C. I,ockwoOd . . . . . . . . . . . . . . . . . . . . . . . .  306.408 Knob fastening. door, A. D. Holfman . . . . . . . . . . . . .  306.400 
Check rower·. J. HUSSUDI( . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.689 Ladder. S. II. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.607 
Chin supporter. C. L. Hecox . . . . . . . . . . . . . . . . . . . . . . . . 306.695 Ladder, O. K. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.454 
Churn. J. Bradbnrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306.461; Ladder and trUCk. combined, telescopic. F. L. 
Cburn. C. A .  Russell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 806.700 Howland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 306.468 
Churn. S. J. Suli lvau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806.441 Lamp. electric arc, E. Pickering . . . . . . . . . . . . . . . .  ; . . .  806.517 
Cigar. J. Pokorny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806.5 18 Lamp fixtures. maklnl(. G. C. �'homas . . . . . . . . . . . .  306.550 
Cillar IIgbtpr and cutter combined, L. E. Brown . .  806,672 Latch. G. TittIey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,554 
Clamp. See Floor clamp. Latch. rever.lble. W. E. Spark . . . . . . . . . . . . . . . . . . . . . .  306,545 
Clasp. M. E. Knlj!bt . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . 806.69'� Lathe. turniDII'. G. S. Roberts . . . . . . . . . . . . . . . . . .. . . . .  806,525 
Clevi •• J. D. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.389 Lathing to lI'irder •• secnring wli'e. D. F. Woods .. . .  306.705 
( "\oth folding machine. J. D. Elliot . . . . . . . . . . . . . . . . .  306.597 Life-saving raft. A. E. Redstone. . . . . . . . .  . . .  . . . . . .  306.428 
Clotbes drier. F. �1 . Harris . . . . . . . . . . . . . . . . . . . . . . . . . 306,608 Lifting jack. J. Cba.e . . . . . . . . . . . . . . . . . . . . . . . . 306.581. 806.562 
Cock or faucet. J. Everding . . . . . . . . . . . . . . . . . . . ... . . . 806.471 Lifting jack. A. MoNally . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,505 
Comn .tool. J. W. Porter . . . . . . . . . . . . . . . . . . . . . . . . . .  306.M2 Llgbt. See Signal light. 
Col l ar pad. hor.e. W. H. Osmer . . . . . . . . . . . . . . . . . . . . .  806,420 Light bracket. exten.ion. P. G. Brown . . . . . . . . . . .  306.576 
ColOring matter •• manufacture ofblsulphlte com- Lightning arrester. O'Sullivan & Houck . . . . • . •  306.697 

pounds of azo; A. SpiegeL . . . . . . . . . . . . . . . . . . . . . . .  306.646 Lock. See Door lock. Firearm lock. SeaHock. 
Concrete. manufacture of, E. L. Ransome . . . . . . . . .  806.522 Locomotive. or cars. device for arresting. M. F. 
CooP. poultry, C. H. Progler . . . ..... . . . .. .... . . ... . .. 806.699 Bonzano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.574 
Cornlsb boiler. H. Stollwerck . . . . . . . . . . . . . . . . . . . . . . .  306.661 1,011' loader. HllI & Lyon . . . . . . . . . . . . . . . . . . . . . . . . .  806.399 
Crank, double. J. S. Davis . . . . . . . . . . . . . . .  ; . . . . . . . . .  306,591 Log tu�ner. D. J. Salt.man . . . . . . . . . . . . . . . . . . . . . . . .  806.438 
Cutr· b older. adju.table.  R. L. Moseley . . . . . . . . . . . . . . 806.'17 Lubricating cup and filter. self.actlng, J. T. 
Culinary vessel .  lI. Ogborn . . . . . . . . . . . . . . . . . . . . . . . . . .  306.637 Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306,542 
Cultivator. J. N. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .  : 306,62S Lubricator. W. B. BulL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806.882 
Out-otr valve for mining machine engines. B. Lumber trimming macblne. T. J. Frazier . . . . . . . . .  306.393 

Yocb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.570 Malt extr.1ct. manufacture of. J. W. Forbes (r) . . .  10,581 
Gut-otrvalve gear. L. Engebretsen . . . . . . . . . . . . . . . . .  806,680 Meat and other food. machine for comminuting. 
DI.lnfectlng apparatus. Parker & Blackmau . . . . . . 806.421 J. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.515 
Door lock. H. Baln.s . . . . . . . . . " ..... . . . . . . . . . . ... . . . . 306.460 Mechanical movement. n. W. Dodson . . . . . . . . . . . . .  306.678 
Drllught mechanism for vehicles. G. H. Chappell .  306.579 Metal with celluloid. uniting a coating of. J. A. 
Drawlnj!s and other line works of art. reproduc- Daly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,(63 

Ing. V. J. M. Gottlieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,481 Middlings purifier. R. & R. Wilcox . . . . .  . . . . . . . . . . .  306.567 
Dredging and excavating machine. E. Chaquette. 806.580 Milk cooler, T. 11'. De �·ray . . . . . . . . . . . . . . . . . . . . . . . . .  306.388 
Dries. See Clothe. drier. Wool drier. Mill. See Fanning mlll. Feed mill. 
Drlll. See Ratcbet drill. MilI.tone dress. G. Bernam, . . . . .. . . . . . . . .. .. .  u .. • • • llQ6.P7S 
Drilling machine. portable. J. F. Allen . . . . . . . . . . . . .  806,875 Mortlslna- machine. J. J. ktaus . . . . . . . . . . . . . . . . . . . . .  806.(0( 
Drum for hot air furnaces. W. F. Rossman . . . . . . . .  806,432 Motion. device for transmitting. G. P. Fenner . . .  306.601 
D,y plates or film •• apvaratu. for boldlng. T. Motor. See Spring motor. 

Samuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 306,528 Nltro-cellulo.e. manufacture of .oluble. F. V. 
Dye vat. J. H. Lorimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,695 Pool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.519 
Dyeing extract. M .  E. Savlll'lIy . . . . . . . . . . . . . . . . . . . . .  306.485 Nut lock. J. P. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.377 
Dyeing. etc .. making extracts for, M. E. Savigny .. 306.434 Nut •. making bexagonal. F. A. Hasenclever . . . . . . .  306.611 
ElectriC battery, G. F. Green . . . . . . . . . . . . . . . . . . . . . . . . 306.634 Packing, piston, L. Gray . . . . . . . . . . . . . . . . . . . . . . . . . .  306.462 
Electric cables. die for machines for making. Pad. See Collar pad. 

Pblllp. &; Kit.on . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  806.516 Palates, suction valve for artlflolal. J. L. P. 
Electric conductor. W. R. Patterson . . . . . . . . . . . . . .  306,513 Leman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.627 
Electrlcllght and gas fixture. combined. S. B. H. Paper barrel •• manufacture of cylindrical and 

V .. nce . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.558 prtsmatical. H. Mllcbsac� . . . . . . . . . . . . . . . . . . . . . . . .  306.632 
Electrlo macblne. dynamo. W. S. Horry . . . . . . . . . . .  306.687 Paper berry pail. folde!l, G. W. L.ne . . . . . . . . . . . . . . . 806.406 
Electrical conductor. P. G. Gardner. Jr . . . . . . . . . . . .  306.478 Paper box. G. L. Jaeger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.620 
Electrical swltcb board, McDanlel & Barrett .. . . . .  806,414 Paper box. H. S. Munson . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,509 
1<:Jevator. O. D. Wolcott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.458 Paper box. A. G. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306,668 
Embalming board. F. T. Davl . . . . . . . . . . . . . . . . . . . . . .  306.590 paper cutting machine. W. H. Latus . . . . . . . . . . . . . . . 306.626 
Engine. See Gas engine. Steam engine. Trac. Paper p!lckal(e box. T. Schmidt . . . . . . . . . . . . .. 806.531. 306.582 

tlon engine. Paper .ack •. etc . •  holder for. Tompkln. &; Stand· 
Envelope opener. paper cutter. etc . •  8tone & ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806.444 

Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,440 Paramne from oils by filter press. extracting. R. 
Fanning mill. J. IV. J .. nvier . . . . . . . . . . . . . . . . . . . . . . . . .  300.621 H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306,653 
Fare regl.ter. E. M aertens. . . . . . . . . . . . . . . . . . . . . . . . . .  306.62U Paramne. stearine. etc . •  from petroleum and 011 •• 
Faucet. W. Maybury. . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . .  806.503 and apparatus therefor, recovering, R. H. 
Feed mlll. L .  & E. Ianke . . . . . . . . . . . . . . . . . . . . . . .. . . . .  306.401 Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306,54S 
Fence. J. A. Tnrnldge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 806.708 Pen .  fountain. R. C. H i l i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.398 
Fence, H. R • .  Van Eps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.446 Pbotographer'. dry plate bolder. G. "'. Hongh .. . .  306.618 
Fence post. Poorman & Vanzant . . . . . . . . . . . . . . . . . . . . SOO.425 Photograpblc film. G. Eastman . . . . . . . .  ' . . . . . . . . . .  ; . . 306.594 
Fenoe post. J. S. Stephen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.657 Photographic fl m. Eastman & Walker . . . . . . . . . . . . 306.470 
Fence. worm. W. R. True . . . . . . . . . . . . . . . . . . . . . . . . 806,556 Photoj<rapb l c  plates. clamp for manipulating. C. 
Flftb wheel. McDonald &, Shaefer. . . . . . . . . . . . . . . . 306.50� A. Needbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 806.635 
Flle stick, newspaper. J. F. Huth . . . . . . . . . . . . . . . . . . 806,490 Photographic printing frame. C. A. Needham . . . . 806.636 
Firearm. breech.loadlng. W. M. Farrow . . . . . . . . . . . .  306,391 Picture frame. O. O. Baxter . . . . . . . . . . . . . . . . . . . . .. . . . . 306.462 
Firearm lock. C. J. Ehbet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,596 Piston. steam. I. L. Schroeder .. ... . . ..... ....... . . .  806,4:16 
Firearm, magazine. J. M. &, M. S. Browning . . . . . .  306.577 Plane. C. A. Meekins . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  306,507 
Firearm, magazine, W. Mason . . . . . . . . . . . . . . . . • . . .  &16,630 Plltne� moulding, J. B. Lawrence . . . • • . • . . . . . . . . . . .  806.698 
Flm escape. G. W. H ubbard . . . . . . . . . . . . . . . . . . . . . . .  306.489 Plant sprinkler. D. T. Merrick .t al . . . . . . . . . . . . .. . . . .  806.508 
Fire e.cape. N. J.  Powel! . .  . . . . . . . . . . . . . . . . . . . . . . . .  806.620 PJants. cord bolder for assisting In tying. W. A. 
Fire escape. M. L. RossvaUy . . . . . . . . . . . . . . . . . . . . . . .  306.526 Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.691 
Fire extinguisher. D. C. Stillson . . . . . . . . . . . . . . . . . . . 306.708 Planter cheok row attachment, seed. V. D. Van 
�'Ire extinguisher, automatic. W. H. Stratton . . . .  306.662 Fleet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.445 
Fire extlngul"ber for ·rallway cars. Hocking & . Platform spring. Rayment & Dean . . . . . . . . . . . . . .  306,426 

Jones . . . . . .  ; . . . .  . . . . . . . .  . . .  . . . . . . . . . . . . . . . .  . • . .  306,615 Plow attachment. F. J. Folsom . . . . . . . . . . . . . . . . . . . . . .  806 392 
Fires. standing pipe' for the extinguishment of. Plul(. washbasin, J. S. Gilbert . . . . . . . . . . . . . . . . . . ... . . .  806.603 

F. W . Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...  SOO,575 Pocket knife. L. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  306.651 
Flanging machine, R. A. Carter . . . . . . . . . . . . . . . . . . . . 806.466 Post. See Fence post. 
Floor clamp, I i .  A. Pickard . . . . . . . . . . . . . . . . . . . . . . . . .  306.424 Post driver, J. C. Crawford . . . . . . . . . . . . . . . . . . . . . . . . . .  306.587 
Flour bolt and middlings purifier. J. J. & E. T. Press. See BalinII' press. 

Fan kner . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . .  806.600 Prlntinll' press sbeet stralghtener. F. J. 8811 . . . . . . .  1106.459 
Flusblng tank. N. W. R. Read . . . . . . . . . . . . . ... . . . . . . .  806.523 Printing .urf.ces from lace. etc .• manufacture of. 
FluBhing tank or vessel. W. Bartholomew . . . . . . . .  806.461 R. Lanham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806 .625 
Folding box. P. Fagan . . . . . . . . . . . . . . . .  , . . . . . . . . . . . ... . 306.599 Projectile, S. Neschdanow.ky . . . . . . . . . . . . . . . . . . . . . . .  806.511 
�'ork. See Hay fork. Propeller shaft. 1'. Feltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.472 
Frame.· See Pictnre frame. Pulley or drum. J. Sbepi>erd . . . . . . . . . . . . . . . . . . . . . . . .  306,538 
Fru!t clipper and shears. R. R. Frazier . . . . . . . . . . . . .  1106.682 Pulverizinl( and separatlnll' coal. eto .• apparatns 
FruIt jar holder. L. H. Moise . . . . . . . . . . . . . . . . . . . . . . 306.638 fer. A. Sottiaux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.544 
Furnace. See Boiler furnace. Pump, J. W. Douglas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.679 
Gas and electric light fixture. combined, S. B. H. Pump. E. G. Shortt . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  806.540 

A. De LaskI. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  006.692 
Seal lock, D. B. Reeve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.524 
Secondary batteries, construction of, W. Lacblan 806.405 
Separating light and heavy SUbstances. machine 

tor. H. Seck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.648 
Separator. See Grain separator. 
Sewinl{ macb lne. J. H. Palmer . . . . . . . . . . . . . . . . . . . .  806.512 
Sewing machine buttonhole attachment. W. H. 

Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.6M 
Sewing machine .tand and treadle. P. Diehl . . . . . .  806.(69 
Shaft support.. carriag�. C. F. Randall . . . . . . . . . . . . . �,621 
Shipping can and tag therefor. W. R. R. TlllIon . .  806.55� 
Shoe sole. rubber. J. Vaugban . . . . . . . . . . . . . . . . . . . . . .  306.581 
Sifter. coal. G. A. Blancbard . . . .  . .  . . . . . . . . . . . . . . . . .  306.379 
Signal ligbt. semaphoric. E. S. Piper . . . . . . . . . ... . . .  306.Ml 
Sizing composition. yarn. J. W. Wattles (r) . . . . . . .  10.582 
Skate. rOGler. H. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.384 
Skate. roller, W. B. Hill'gins . . . . . . . . . . . . . . . . . . . . .. . . .  306.897 
Skins. depilating sheep. P. H. Plcard·Goulet Fil s  .. 306.640 
Sleigh. T. Scott . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.535 
Sleigh knee, J. Mallon . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 806,412 
Soldering macblne. side seam, E. Jordan . . . . . . . . .  806.494 
Spark arre.ter, G. M. McKissick . . . . . • • • • • • • . . . . . . . .  306,415 
Spindle bearing, J. Kilburn . . . . . . . . . . . . . . . . . . . . . . . . .  806 624 
Spindle bolster and its support, J. R. Gray . . . . . . . .  006.688 
Spinning frames, supporting device for the .pln-

dies of ring. J. W. Wattles . . . . . . . . . . . . . . . . . . . . .  806.565 
Spinning machines. machine for applying glue to 

top drawing rolls of. B. F. Nichols . . . . . . . . . . . . . .  806.419 
Spirits. apparatus for Improving. J. St,ltzel. • . • . . . .  306.487 
Spring. See Car sprlnll. Platform spring. Ve· 

hicle spring. 
Spring motor. D. E. Hawkins . . .  . . . . . . . . .  . . . . ... . . . .  006.614 
Sprinkler. See Plant .prlnkler. 
Square and miter. combined drawing. J. Mueller. S06,418 
Stand. See Beer or drsinlng stand. Washstand. 
Staples. ruacblne for making. W. M. Sheesley . . . . .  808.587 
Steam boiler water purifier. D. Hanna . • • . . . . • . . . • .  306.006 
Steam engine. S. W. Ludlow . . . . . . . . . . . . . . . . . . . . . . .  806.410 
Stencil holder. W. H. Perkins . . . . . . . . . . . . . . . . . . . .  806.639 
Stone. eto . •  machine for cutting cylindrical col· 

umns trom, F. J. Fuller . . . . . . . . . . . . . . . . . . . . . . . . .  806.�77 
Stopper. See Bottle stopper. 
Store .ervice system. G. H. Spring . . . . . . . . . . . . . . . . .  306,547 
Stovepipe shelf. W. H. Hender.on . . . . . . . . . . . . . . . . .  306.896 
Stovepipe ventilator. W. St. Mielcarek . . . . . . . . . . . . .  1106.438 
Stove plate, kitchen. F. Koh! . .  . . . . .  , . . . . . . . . . . . . . . . .  306.497 
Supporter. See Chin supporter. 
Tack driving Implement. M. BrOCk . . . . . . . . . . . . . . . .  806.671 
Tack. machine. wire. T. Harris . . . . . . . . . . . . . . . . . . . . . . 306.609 
Tack. tbumb. C. F. Roper . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.481 
Tank. See Flnshlng tank. 
Telegraph and telephone switch, G. L. Anders .. . . S06,457 
Telegraphic and telephonic app.ratus. combined. 

F. Van Ry.selhergbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,665 
Telephone conducting cord. M. G. Kenog� . . . . . . • •  !106.495 
Telel\bone excbanges. signal and test clrcult_for. 

C. H. Wilson . . . . . . . . . .  , . . . . . . .  . . . . . . . . . . . . . . .  806.689 
Telephone exchanges. time Indlcatorlfor, C. H. 

Haskin .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .  806.395 
Telephone, mecbanical. A. G. Holoombe . . . . . . . . . .  306,616 
Telepbonic apparatus. T. J .  Perrin . . . . . . . . . . . . . . . . .  306.514 
Thrasblng machine belt bolder. J. Tollefson . . . . . .  306.555 
Thrashing machine llraln spreader and feeder. J. 

T. Watkins . . . . . . . . . . . . .  . .  . . . . .  . . . . . . . . . . . . . . . .  306.666 
Tool holder, combination. O. B. Shine . . . . . . . . . . . . . .  306,539 
Tops, propelling device for spinning, N. D. 

Hanver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  006.463 
Tower. skeleton. J. S. Adams . . . . . . . . . . . . . . . . . . . .. . . 306.374 
Toy. D. Bl ock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306.464 
Toy dart. F. E. Vandercook . . . . . . . . . . . . . . . . . . . . . . . . .  306.559 
Toy pl.tol. D. Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.422 
TracUon englne. Kelly &; Dieter . . . . . . . . . . . . . . . . . . . .  806.403 
Traveling bag. M. Scbmlck!. . . . . . . . . . . . . . . . . . . . . . . . . .  !I06.530 
Truck.lplano: O. E. Brownell . . . . . . . . . . . . . . . . . . . . . . .  306.381 
Type. machine fo r setting and obtalnlng impres-

sion. from, O. M. Peter.on .. . . . . . . . . . . . . . . . . . . . .  306,428 
Valve. pop safety. F. H. Hills. . . . . . . .  . . . . . . . .. . . . .  306,636 
Valve. safety, G. H. Crosby . . . . . . . . . . . . . . . .  306.385to 306.387 
Valve. safety, J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.447 
Valve. safety. H. C. Wil der . . . . . . . . . . . . . . . . . . . . . . . . . 806.568 
Valve. sLeam·actuated, T. F. Flinn . . . . . . . . . . . . . . . . . 306.475 
Vat. See Dye vat. 
Vehicle .prlllll'. S. W. Ludlow . . . . . . . . . . . . . . . . . . . . ... . 306.409 
Veblcle spring. W. II. Sholl . .  . . . . . . . . . . . . . . . . . .... . . .  306.M9 
Veneer cutting machine. N. E. Ranger . . . . . . . . . . .  306.643 
Ventilator. See Stovepipe ventilator. 
Wagon front gear. G. �'. Wilson . . . . . . . . . . . . . . .. . . . .  006,451 
Wa.hstand, A. F. Tanner . . . . . . . . . . . . . . . . . . . . . . . .. . .  806.663 
Water wheel. turbine, J. Becbe . . . . . . . . . . . . . . . . .. . . .  !106.571 
Wax. burnlsblng. G. W. Hastings . . . . . . . . . . . . . .. . . . .  306.468 
Wells. apparatus for use In oonnectlng and dis-

connecting dr1ll rods In artesian. C. J. Cronin .. · 806.558 
Wheel. See Bulling wheel. Fifth wheeL Water 

wbeel. 
Wheel.  S. T. Williams . . .. . . . . . .. . . . . . . . . . .. . . . . . . ... . . 1106.450 
Wheels. device for truing. E. lr. Maul . . . . . . . . . . . . .  806.502 
WhiP. C. Spltzenberg . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  S06,'I'O'� 
Whips. makln.lI', C. Spltzenberg . . . . . . . . . . . . . . . . . . . . . .  806.101 
Wire jlialvanizing apparatus, wipe box tor. F. 

Crlch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,6'15 
Wire gate. S. Rowland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  806,644 
Wire gatberlng and disbnrsing machine. Culver 

& Reacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  1106.677 
Wool drier. F. G. &; A. C. S .. rgent . . . . . . . . . . . . . . . . . . . !106.629 
Wrench. B. F. Stockford . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.439 
Yoke. ox. J. March . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  806,601 

DESIGNS, 
Carpet. J.  B. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,452 
Carpet. A. L. H .. llIday . . . . . . . . . . . . . . . . . . . . . . . .  15,45Ho 15.458 
Carpet. O. Helnlgke . . . . . . . . . . . . . . . . . . . . . . . . . 15.459 to 15.�66 
Carpet. H. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.467 
Voltaic battery frame. J. E. Evans . . . . . . . . . . . . . . . . .  15.411S 

Vance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806.557 Pump, combination air and clrculatinll or water. 
Gas engine. W. L, Tobey . . . . . . . . . . . . . . . . . . . . . . . . . . . 806.418 I M. Coryell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.467 TRADE MARKS. 
Gas generator, C. Hartfeldt . . . . . . . . . . . . . . . . . . . . . . . . . 806.485 Puncb. E. McArdte . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . .  806,418 Cfgarette paper. L. Lacrolx. Jr . . . . . . . . . . . . . .. . . . . .  11,572 Gn. lamps. ant;omaticaliy lighting. N. L. Smith . . .  806.652 Rail way chair, J. I I  opklnson . . . . . . . . . . . . . . . . . . . . . . .  806.617 Cigars, C. A. Yal� Cigar Manufacturing Company. 11,580 Ga. mains. detecting leaks in. G. Westlnghou.e. Ramie. cllln\l-gra •• , etc.; decorticating. refining. Cloth f'lr covering bllrlal caskets. Eo H. Van lngen Jr • . •  . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  306,566 and bleaching F Fremerey 306 476 &; C 
Gases, anPllratus for cleansing. condensing. and Ratchet dnl l .  W. J. Arm.trong::::::::::::::::.:: : : : 306:S76 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 11.579 

washing, J. Crutcbett . . . . . . . . . . . . . . . . . . . . . . . . .  806.676 i Reel. Fee Harvesting reel. 
Clothing, youths'. boys'. and chlldren·s. ·Stern 

n_ d I f I II d b I Bros. & FHlk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  11.577 U"DseS. ev ce . or comm ng ng an com Inlllll', Refrigerator. J. T. Bnrch . . . . . . . . . . . . . . . . . . . . . . . . . .  806.5'18 Coloring material for drugs and cbemleals. and A. C. Lewl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,500 

I
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Fare register. for the articles celored therl'by. Lowe &; GHl . . .  11.573 Gate. See Wire gate. Rifle •• sbotgun attachment for magazln.e. a. Eartbenware. Ridgway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.576 Gate. G. W. Scott . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  1106.534 Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . 806,564 Flour. Wheaten Holt '" Co 11 570 11 571 Gen81'atol'. See Gas generator. Ring. See Key.rlng. . .Hata, men's and boys·. B. c�'-b��:: .. . :::::::: . . : . . . : 11� . Girder or tl'U88, continuous. G. Llndentbal. . . .  . . . 006,694 Roller mll l  feed meChanism, J. Busch . . . . . . . . ... . . .  S06,673 · OUa. petroleum, T. B. Bowring . . . . . . .. . . .. . . ... . . . . .  11,564 

A pri nted copy of the specification and drawing of 
any patent In tile foregoing list. also ot any patent 
issued since 1866. will be furu ished from thl. office tor 25 
cents. In ordering please state the D umber Hnd dHte 
of the patent desired. and remit to ' l un n  &, Co . •  S6l 
Broadway. New York. We also furnish copies 01 patents 
granted prior to 1866 ; but at increased cost. as tbe 
specifications. not being printed. must iJe copied by 
hand. 

Cana<lian Patent. may now be obtained by the 
Inventors for any of tbe inventions named In the fore· 
gOing list. at a cost of $40 eacb. For fnll Instructions 
address MUDn &; Co • • 361 Broadway. New York. Other 
foreign patents may also be obtained. 

Inside -l�n "e. each t O Mel"l l o n  - .. - ,.:J cen r .. R l i ne. 
Back l·n.;re, ench hute.". i o n  • • •  8 1 . 0 0  a t i ne. 

(About eight word. to a line.) 
Engravings may head adver tiBernents at the same raU per line, lnJ mea81,rernent. as the letter '[J'ress. Adver­

tisements must be received at publication Qtfice as earlll 
as Thursday morning to apvear in "ext i.8lw.e. 

M I LLS, 
(8 and n lneh swing. 

Cincin'tf, 
Ohio. 

F R I C T I O � C L U T C H  
P u l l eys a nd Cut-off Coupl i ngs. 

JAB. HUNTER & SON. North Adams. Mass. 

1�)�1�1 DIES ARB DTRO TOOLS "CbI�oI" __ " 
aM,IT METAL GOOD HAMMER. S DROP PORa'NaB. 49." 

. 
,Stilet " Parker P .... s eo.. . 

..... &awD, co... ; 

Eo P. THOMPSON. III.E. . 1 3 Pa1'k Row� New York, 
EX PERT & PA TF.NT A TTO R N E Y. Member American I'oclety Mechankal Engineer. and American Institute Electrical Engineering. • 

Woodworking Mach inery. 
For Planing Mill.. Furniture 
and Chair Factories. Car and Agricultural Works. Carriage and Buggy Sbop., and G eneral Wood Workers. Manufacl d by C::�C'�:;�'I. f.�."ir.n�.y�\ . Full aesortment of Perin Saw Blade&. 

DR. .!rARL WEDL. PROFESSOR OF 
Histology In the Univer.lty of Vlen

.
na.-BIOgraphICa sketeh. accompanied with portrait. Contained In Sn� ENTIFIO AM I RH',A :\' RUPPLEHENT No. 4'16. Price 10 cents. To be Bad at this omee and from al1 newsdealers. 

For bulldlnllS of every deScription. Durable, light, easily applied. and Inexpensive. Send for .ample. N. Y COAL 1'AR ClIlWICAL Co .. lO Warren St •• N ew York" 
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SHIPMAN STEAM E NI I N E . JP � :l: o :m .  
A BOAT A N D  STATI O NARY E N C I N E. Including crating, and free dellv. 

�ilc�
n
f::: ��;

o 
o�i�r:�:�le":J�: No skilled attendant required I Safe from fire and 

explosion ! No expense when engine stops I or factories. . 
-Steam In F I V E  mln utes.-

ENGINE No. l , X to 3i  H.P • • • • I00 " No . 2 , full l . •  P . . . .  1 25 
Runs ten hours on less th&n 3 Gallons of Kerosene. See 

Illustrated orIicle lll this paper, September 13. 
" No. 3, full H.P • • • •  175 

Illultrated CBta)Oarue8 on 
re('elpt of" stamp. SHIPMAN ENGINE CO. 55 Franklin St., Boston 

" THE BATTLE OF 
BULL RUN " 

BY 
ST.A.1VD.A.El.D OF E;x,O�x..E:N'OEl. 

30,000 IN USE. 
GEN. G. T. HEAU;REGARD, lU: A. N U F A. CT U B E D  S O L E L 1c  B Y  

The A. S. CAMERON STEAlII PUlIIP WORKS, Foot East 23d St., New York. 
Graphically illustrated with more than twenty pic­
tures, is a leading feature of the November num­

ber of THE CENTURY MAGAZINE. This article is 
the beginning of a series of separate papers, to 
appear in THE CENTURY, on the great battles of 
the War for the Union, written by general officers 
high in command on both sides, including Generals 

GRANT, LONGSTREET, MCCLELLAN, BEAUREGARD, 

HILL, POPE, ROSECRANS, Admiral PORTER, and 
others. The aim is to present interesting personal 
experiences-the officers' own stories of their 
plans and operations. The illustrations will be 
full and accurate ; and accompanying papers on 
"Recollections of a Private," also begun in Novem­
ber, will add value to a series which the conduc­
tors of THE CENTURY believe to be the most im­
portant eyer undertaken by them. The November 

ROCK BREAKERS AND ORE CRUSHERS. 
We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con­

tainin'! the invention described in Letters Patent. issned to Ell W. Blake June 15th, 1858 togeth­
er with NEW AND V AL GA-BLE IMPItOV1"""'TS, for which Letters Patent were granted May 11th 
and July 2oth, 1880, to :\Ir. S, I • .  Marsden A ll Crnshers supplied by us are constructed under 

t�: �J';it������:?}�
e
�l�:!rC�:h����n 'tCi�':g�;����j l���:�l.ears, has been connected with 

FARREL FO UND R Y  ANn lllAVHINE co., il'lanufl·�., Ansonia, COllU. 
COPELAN!) &; BAV ON , Agents, N ew York. 

The Oldest and La.rgeMt lllanufactnrers of the Original 
S O L X D  V U L O A. N Z T E  

El :n1 e r y  -VU b.. e e l s .  
A ll Ot .... I· kinds Imltatl ono and Inferior. Our name Is stamped in full upon all our 

standard BEI.TING, PAVKING, and HOSE. Address 
Ne,"" York Eelting a.nd. Pa.oking 00., 

W a rehou se, 1 5  P a r k  R ow. opp.  Astor H o u se. N. Y. CENTURY also contains first chapters of It .new JOHN H. fJB:EEVEK. Treas. 
novel, the story of an American business man, by I JOHN D. CHEEVER, 'rreas'y Dep. Branohes : 308 Chestnut St., Phila., and 1M Madison St., Chicago. 

W. D. Howells ; a timely paper on " How Shall we 
------------�----------------­

Elect our Presidents ?" short stories vy " Uncle $;) to $90 per day at home. Samples worth $5 free. HOW TO COLOR LANTERN TRANSPA-
'" A d dress STIX SON &; Co .. Portland,Maine. rencies.-A valuable paper by T.J. Houston,givingfnll di­

Remus" and others, and a number of st.riking il- rections for the preparation of photographic transpa-
lustrations. This issuebegim a newvoZume. Year- PAPERS UPON INDUSTRIAL CHEM, ���:�c!':,d �'lfl,'�1��m���e'}\-o?���i

.
ne�,;��c��Nc�r:t� 

ly subscriptions, $4,(1) ; single numbers, 35 cents. I l:t��(;;;;,�r�'io Ad�t
ee�n���dtile S.i'g.rlt.�a!rt�(;;:?���� To be had at this oIDce and from all newsdealers. The 

All booksellers and newsdealers keep it. rIfE mer methods of analysis. A new scheme proposed ����m�;::?:r
pg�����Y(�c:�rl����.���tt�e� v�fu!�; 

CENTURY Co New York publishers. Ask for the I which has been found to give accurate and rapid results, paper on the Preparation on Lantern Transparenoies is ., . wh1eh reduces the �erformance of the analysis to a few contained in SUPPEl\lENT, No. 424-. N O V E M B E R CE N T U R Y  c;t��'i.���r.
e
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Cci:�����dpri�e 19g!�fs:IF.f� 

F
O' 

T L
ATHES 

SIMPLE MECHANICS. 
be hl'::t th.i. o�c:

y

a:�s

f::::I

:;
I

W

.
I��.'.�::�· a. '" 0 How to Make and Mend ; eaB'IJ forms and plam <UrecUom _ '_ _ ..;  ,� ' fOT ilhiing nearly � lJ:'::'ol;. ' 

2,000 C O M  M O N  T H  I N C S . $1 .00. ric,! per :!b;o!,�h directlon' 2 emu, The be8t !or .A mafeur, Electrician, and Work Shop me. 
Active bnslness men wanted to show samples and take .woo Itampeor " Iver. L. A. L. SMITH co., AgeDts, PalaUne, m. Swing 8x1S ins. Improved foot power tool carriage, 
ord W it f d i t' t F O R D ' HO WA RD slide rest, set over tatl stock, eto. Compiete, $S5.00. 
&; iI� 1. ft I<.;elt?�, �.,

r 1';�J:. P'l ace, N';� Y ork. F=d��fe�"i !��:r:ndHo't':,�':;t!�';!g�r.'2�NeSa�fs� Foot Power OircUlar Saw. 
PA TENTS WANTED, to manufac,nre on royalty 2 lathes, Dry House, etc ; town has 2 railroads ; goodfaci- Send sf!:;�tf�lCC;t!I���?,T lll

A�!;Io�:e�2,',' R. I. snch as can be sold throullh the hardware trade or farm ����'l.f�::t&r,i�i.:�.m��!'i:*.k�:. "Woodworking. 
implement deal&rs. Ad's �" It. Pyle, IUt. V ernon, o. f fDlSON'S ELECTRfC LIGHT 60C:�i'" /ti'l A COMPLETE Model IN(JANDES(JENT 

Eledirie LA MP, with Batte..,., Stand, Burner, Globe, � 
Wire, PLATEN.!, ke., with instructions for 'Put- . 
tfng In perfeet operation, will be sent post-paid. D"" IUammoth Wonder Catalogue FRE ! lIARBAVH ORGAN CO .. Philadelphia, Pa. 

EVA.PORATING FRUIT 
Fun treatise on improved 
methods, yields, profi�.Jlrices 
and gener&l statistics, .., REE. 

AMERICAN MAN'F'G CO. 
" BOX R," WAYNESBORO, FA. 

CUTLER'S ' POCKET IN HALER pletscll Se lf.Ventilating Sewer Trap. Hlgllest 
AND award of the American Institute. In operation at 

Carbolate of Iodine the office ofJ��ru:iFIJ' :Mi�ctt�, Flatbush, L, I. 
I N HALANT. 

A curefor CataI'rh ,Bron-

��!�
i
:, t:rth�

a
1j\�r�:11 �:,sd 

Lungs-even ()Ol1SUlnp­
tion-if taken in season. It will break up a VoId at 
once. It is the li.i u ll  of C o u gh l'tt cdicl nes. A few 
inhalations will correct the most Offen sive Breatll. 
It ma)" be carried as handily as a penknife, and is guar­
anteed to accomplish all that is claimed for It. 

� �ATIONALTOOL CO" 
M A N U rACT lJ R f R S  0 ,­

MACH I N I ST S  T O O LS ,  
WI L L I AM S PORT PA 

_ �� PLA N E R S  A SPECIALTY, As a prpvmtLve it is  in truth the H magical Amulet " 
with wlilch one may bid deflallce to Oho!em, Ye!low Fever, 
and all Miasmatic and lnfectlom diseases, It has been 

I ��g[���ih tji'�a�� ��di�"p����l.'i��oe1��
t
�"ri'd�f .! New Catalogue of Valuable Papers the great number of persons, including Physicians and � 

.Nul'�e.", who used the I� HA(.ER as � preventive, not contained in SOIENTTFIO AMERICAN SUPPLEMENT, sent one IS know,n to have been attacked WIth any of the dis- tree of charge to any address, ' 
e
�!i:�r:;VJ'I�g:�lhWt�� 

e
!l:���

d
. of the SCIE"TIFIC MUNN &; CO" 361 Broadway, N. Y. 

AMERIr 'AN in 1 73, this Inhaler has since had a larger 
:��r'l'g�:n�;��nsive sale than any Medical Instrument ELECTROLYTIC FIGURES. - A DE­

It is approved by physicians of every sc"ool and in scription, with nine Il lustrations, of the various curious 
dorsed by the leading medcial journals of the world. - orystalline ramifications obtained by Cardani through 

Sold by Drug;:s'�:�o�;Y:S1:? �';. ��Yi. $1.25. ��I'n:�C}�OIS����I"F�g
lu

l
i
���fc'iiJ

ra
�t��r��lJ��T,C*�: 

W. H. SMITH &; t '0., PROP'S. :{f::ewio.��re;�. 
cents. To be had at this otllce and trom 

410 MiohIgan St .. Bu1llIJo, N. Y. 

O P I U'M �,r�dHI!K! HJ!��� 
Chloride of Gold. We challenge investiga. .. 
tion. 10,000 Cures. 
Books free. The 
LESLIE E. KEELEY CO. 

, DWIGHT, ILL. 

Nervous Deb'I I 'lty Quick permanent cure. Book fr ... Olv1ale A.gellcy,160 Fnlton St., K.Y. �����!!�'!���§���z���:::::=::--ONLY $ 1 .00 8Y MAil, P8STPAID. [ WITHE�GG &; RICHA RDSON, Manufaoturers 

·KNOW THYSELF 
A Great Medical Work on Manhood. 
:;r:���c��

t
:\�';;I!����::����r31:1��r��!II}f.;sh

r
t heir to. A book for every man, young, middle-aged, and old. It contains 1 25  prescriptions for all acute and cbronic diseases, �acb one of which is Invaluable-so found by the author, whose experience for 23 years is 

such a,s probably never before fel l to the lot of any 
�hYBician. Three hundred pages, bound in beautiful t::.r�� b,::�s�t::er �'g��i�egve��:�';���cf�icfrtti!,�: ��n��� 1'';��:'51t�r

a
;h:t;:;:n��\v'irl

h
:� ����3�a���':�:; 

tf:!"s�j,I:�"c';,n���y Jiri� ��w�
a
�'oY8

s
},\':��i !���if:d the "uthor by the N ational Medioal A ssociation. to the 

oIDcers "f which he refers, 
Address the Peabody Medical Institute, or Dr. W. H. fi:r:o'i[sn1fto,;J o�'2n':i��e�;!�

e
;;,:"Y:fg:, s�nS�;,'dhe�:f-

enee. Chronic and obstinate dlBeases that havA l)atlled 
!�

e
s����s�11�lyO;�:;!u���������

i
t�lluresu��n���t!: tlon from 9 A. M. to 6 P. M. Sundays from 11 A. M. to I P. M. Be sure of t"e No. 4. 

of Patent Wood Working M achinery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ba,1 &; co .. Worcester, Ma.". Send for Catalogue. 

PEBFEC7' 
NEWSPAPER FILE 
The Kooh Patent File, for preserving newspapers, magazines. and pamphlets. has been recently improved and price redu�ed. Subscribers to the SCIENTIFIC AM_ 

ERICAN and ScrENTIFICAMERICAN Sf'PPLEMENT can be 
supplied for the low price of $1.50 by mall, or $1.25 at the 
oIDce of tbis p�r.  Hea'IT board sides ; inscription ;.J!gE

o
��� wi::a�C;��ri� tlr.;'���cessary for 

Address 

KUNN & CO., 
Publishers SCIE:.'D1I'IO AMlmlCAN, 

THE CORINTH CANAL.-A DESCRIP-
tion of the project or Mr. B, Gerster, engineer In chief ��e�: o��!':,��e"" [.:'.r.nf�� �g��I�r.n.&>at��� o� the Isthmus of Corinth, Former undertakings. Route 
selected by Mr. Gerster. Mode of excavating, Appara. 
��s i"n

m
����';,�F}������:���,�':.�,:;riI'J:: Nc,,���g: 

Price 10 cents. To be had at this oIDce and trom all 
newsdealers. 

"VV A TEB.. 
Oities, Towns, and Manufaotories 

Supplied by GREEN & SHAW 
PATENT TUBE AND GANG WELL SYSTEJI. 

Wm. D, Andrews & Bro., 233 Broadway, N. Y. 
Infringers of above patents will be prosecuted. 

• AA GRIFFI NG I RON GO 

����D� �f�;��1�:��� 7 5 0  COMMUNIPA W  A VE .  , JERSEY CITY, N,J 
See Illus. article in SCIENTIFIC AMERICAN Sept. 13, 1884. 

IRON BLOW':" 

:P O  • ..,.., ..... · .... T ..... 
IRON REVOLVERS , PERFECTLY BALANCED, 

Hili! Fewer Parts than any other Blower. 
P. H .  'II. F. M .  R O OTS, M a n ufacturers, 

CON NERSVILLE, I N D. 
B, B. TOWNSEND, Gen, Agt., 22 Cortland St., 9 Dey St." 
COOKE & CO" Selling Agts" 22 Cortland Street, ,lAS. BEGGS & CO., Selling Agts. 9 Dey Street, 

NE""'" YO��. 
SEND FOR PRICED CATALOGUE. 

FARLEY'S REFEREN (JE-DIRE(J1.'ORY OF TilE 

MACHINISTS 
IRON, STEEL, AND lIIETAL WORIUN G  TRADES 

OF THE UNITED STATES. 
A. C. PAR L E Y  &. CO . , P u b l ishers, P h l lad e l p h la. 

SHORTHAN D :t�g�f"':,!'������:{{�: 
Itu atlo n s  p roo u red all pupils when ('ornpetent. 
end for circular. W .  C. C H A F F E E . Oswego, N. Y. 

FOREIGN PATENTS. 
Their Cost Reduced. 

The expenses attending the proourlng o f  patents In 
most foreign countries having been considerably re­
duced, the ob_tacle of cost is no longer In the way of a 
large proportion of our Inventors patenting their inven­
tions abroad. 

CA NAnA .-The cost of a patent In Canada is even 
less than the cost of a United States patent, and the 

former incl1l.des the Provinces of OntariO, Quebec, New 
Brunswick, �Tova Sootia, British Columbia, and Mani­
toba. 

The number of our patentees who avail themselves of 
the cheap aud easy method now o1fered for obtaining 
patents in Canada is very large, and is steadily inoreas­
ing. 

E N G I.A N D.-TIle new English law, which '\\"ent Into 
iorce on Jan. 1st. enables parties to secure patents In 
Great Britain on very moderate terms. A British pa­
tent includes England, Scotland, Wales, Ireland, and the 
Channei Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good Invention Is like ly to realize as much for the patentee 
in England as bis United States patent prodnces for 
him at home. and t .. e small cost now renders it possible 
for ahnost every patentee In this oountry to secure a pa­
tent in Great Britain ,  where his rights are as well pro­
tected as in the United states. 

O')'HElt COUN'l'ltIES.-Patents are also obtained 
on very reasonable terms in France, Belgium, Germany 
Austria, Russia. Italy. Spain (the latter inciudes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies 

An e�perience of THmTY-EIGHT years has enabled 
the publishers of THE SCIENTIFIC A"ERIOAN to establish 
oompetent and trustworthy agen'c!es in all the principal 
foreign countries. and it has always been their aim to 
have the business of their clients promptly and proper­
ly done and their interests faithfully guarded . 

A pamphlet containing a synopsis of the patent laws 
of all count ries, inclUding the oost for each, and othe 

Information useful to persons contemplating the pro· 
curing of patents abroad, may be had on application to 
this otllce. 

M U N N  &; {'II .. Editors and Proprietors of THE SCI­
ENTIFIC AMERICAN, cordially Invite all persons desiring 
any Information re lative to patents, or the registry of 
trade-marks. in this country or abroad, to call at their 
otllces. 361 Broadway. Examination of inventions, oon­
sultatiou, and advice free. Inquiries by mail promptly 
answered. 

Address, lll U N N  &; CO., 
Publishers and Patent SOliCitors, 

861 Broadway, New York. 
Rranch 01llce, Mr. F and 7th Streets, OPPOSite Patent 

Otllce, Washington, D. C. 

PAT E N T S .  
MESSRS. MUNN & CO . . in connection with the pub­

lication of the SCIENTIFIC AMEBIOAN, continne to ex­
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of bnsiness tbey have had thirty'muM 
years' expIlrienc6, and now have unequaled facilitie8 for 
the preparation 'of Patent Drawings, SpecillcaUons, and 
the prosecution of Applications for P8lents in the 
United States, Canada. and Foreign Countries. Messrs. 
MUlln & Co, aiso attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All bnslness 
intrusted to them is done with special care and prompt­
ness, on very reasonable terms. 

A P.l\mphlet sent free of charge, on application, con­
mlniIig fnIl information a bout Patents and how to pro­
onre them; directions concerning Labels, Copyrights, 
Designs, Patents. Appeals. Reissnes, Infringements, As­
signments, Rejected Cases, Hints on the' Sale of Pa-
tents, etc. 

-
We aloo send.  free a' char(l6. a Synopsis 9f Foreign 

Patent Laws. showing the cost and method Of securing 
patents in all the princi paj conntries of the world. 

IU UNN &; Co.,. Soltelto1'8 or Patent8, 
<!til Broadway. :':�ew York. BRANCH OFFICE.-Cornp.r of F and 'Uh Stzeet&. Wasbingt.on, D. C. 
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�dl1trti�tmtuts,. I 
InlJide PUR'e, �acb insertion - • •  .,.!) ("pnt.s a line_ I lIaek Palle, ellch inse l'ri.m - - - 51.00 a line. 

T he Best i n  the World.  
We make the Best Packing that c an  be made regardless 

of cost. Users will sustain us by calling for the " JEN­
KINS STANDARD PACKING." 

(A bout eight words to a line.) I 
Mi{Jravings may head advertisements at the 8ame rate I per line. by measurerr.<nt, as the letter pres., Adver­

ti8m1ents must be received at publication ojfr.ce as ew'ly , 
as Thursday mo>'ning to appear in next issue, 

Our " Trade Mark " Is stamped on every sheet. None 
genuine unless so stamped. pr- Send for Price List .. B." 

SEBASTIA.N, MA.Y .t CO.'S. 
I M PROVED 860 

Screw Cutting Lathe. 
Designed for actual work ; DO 

toy. I .. athes for wood or metal. 
Drill Presses. Chucks, Drill •• 
Dogs, and machinists' and ama .. 
teurs' outfits. Lathes on trial. 

t:atalogues mailed on appllcs­
cation. lS� & 187 W. Pearl St., 

Cincinna!.i, Ohio. 

Ste e l  Cast i n gs 
From 1< to 15,000 lb, weight. true to patte1:�.\ of unequaled 
stre¥f.lih, toughness, and durability. 20,""" Crank Shafts 
Wa

d 
sn�ri��ft� ":,�:�ls

o�t.!,:iM�:?1 ��ti;:s
nni�:n�

r�6� clrcul&r and prcie l ist. 
CHE�'l'Elt �'I'EEr, CA !olTIN H� (:0 .. 

(()7 Library St., Philadelphia, Pa. 

Rider's New and Improved 
COMPRESSION 

Hot Air Pnmpin[ En[ino 
N ew and Improved Designs. 

I N T E R C H A N C E A B L E  P L A N  
MANUFACTURED BY 

D E LAMATER I RO N  WORKS, 
c .  H. DELAMATER & Co., Proprietors, 

No. 16 CORTI,A N D T  ST., N EW YORK, N. Y. 
And 40 Dearborn Street, C h icago, I I I. 

:El. o u. g h  P u. 1 1 e y s  
AT 2� CTS. PER POUND, 

TO CLOSE O U T  STOCK ON H A N D. 
lIEND FOR PRINTED LI8T OF DIMENSIONS. 

THE JOHN T. NOTE MFG. 4)0., BUFFA.LO, N. Y. 

f. Brown's Patent 
FRICTION 
CLUTCH. 

The " M O N I T O R . "  
A NEW I.IFTING AN J) N ON. 

Best Boiler Feeder 
in the worJd .  

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

I.I FTING INJEC'I'OR. 

A hID I-uteut 

EJ E CT O RS 
OR 

Water Elevators, 
For Conveying 

Water and LiqUld. 
l�"tellt Oller .. , )�II­

brleutorlilo, ete. 
N A T H A N  M A N U FACTU R I N C  C O M PA N Y ,  

SOIId ill' oa'alogu.. 92 &. 9 4  L i berty St., N ew York. 

B�'!t�¥ 
LIQUID PAINTS 

R O O F I N C .  
Fire-proof Building Felt, 

Steam Pipe and Boiler CovedngR, steam Pack· iag, Mill Board]. Gaskets, sheathings, 
Fire,pl oof voatings, Cement, .te. 

DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'G CO., 
87 M a l d e n  Lane, N ew York. 

170 N. 4th St" Phil.. 46 Franklin St., Ohioago. 

BARNES'  
Pa t en t  F o o t  a n d  
Steam Power Machi­
nery, Complete out­
fits for Actual Work­
s h o p  B U s i n e s s .  
Lathes for ·Wood or 
Metal Clr�'lliar Saws, 
Serool Saws,Formers, 
Mortisers. Tenoners, r;�ii:�d ��It!:t �!;'r���\� ��

I
£:'j J>:d�'1f�Il��

t
:; No. 199'9 Main St., ltockfol·d. lIl. 

J ENKI N S  BROS., 
71 '''f'_et, N. Y. 79 Ki lby Street, Boston. 

A HE! ..... A '  E. R. Hall & Co., St. Louis\ MO. 
Wliliamson & Cassedr.. Phila. Pa Ahrens. Welker & R' 1.. . •  0 '&  , �y. English Brothers, Kansas City, Mo. 
Rees, Shook & Co .. PIttsburg, Pa. Marinette Iron WOf �,s;:-� "te,Wls. J. P. Donaldson & Co . • Detrolt,Mich. 
Joseph Sharp, Cincinnati. Ohio. Salisbury & Cline. .!l) t:; !oJ' Hendrie & Boltholl' M'f'" Co .. Denver, t:ol. 
Weir & Craig. Minneapolis, Minn. John 'i'hompson, � <l) Jr '  Dnnham, Carrigan & Co., San FranCiSCO, Cal 
--------------------------� � O  � 

SUPPLIES � 0 R:t 0 Hldden Na�e, Embo •• ed and New Chromo 
... ('2) Caru, Dame In new type, an EleCBnt 4S page .b;;' �4 Gilt bound Floral Autograph Album with 

I k... quotations, 12 page Illustrated Premium 

J;,t: 0�' and Price List and Agent's Canvassing Outtlt �fjQ � &llfor 15c. SNOW & CO •• Meriden, Conn. 

THERMOMETERS. STAN DARD T H Ii R MO M E T E R  CO., 
PEABODY, MASS. 

FOR SALE ,Y THE TltADE. 

CU!li� !!;J!UJ�DR;i�:J�r I 
Is made entirely of Metal. Occupies the 
same space as a Globe Valve. It has no 
glands or packing, and is a lock.up valve. 

CURTIS STEAM TRAP 
Has main valve outside and air valve 

flnside. 
C ITRTI!'I REGULA 'l'OR CO., 1i4 lIeverly �t .. Boston, Mass. 

Leffe l Water Wheels ,  
With Important Improvements. 

11,000 IN SUCCESSFUL OPERATION. 
FlNJl NIIlW I'AKPRLJl'l' FOB 188S 

Sent free to those interested. 

JAMES LEFFEL & CO. , 
Sprinpeld, Ohio. 

110 Liberty St., N. Y. City. 

SPEAKI NG  TELEPHONES .  
'l'HE Unml4)!N BEU. 'r .. ;U;PIION .. : 4)ODIP!Nf,  

w .  H .  FOltBES, W .  R .  DRIVER, THEO. N .  VAIL, 
President. 'l're/l8'lJll'e'l'. Gen. Manager. 

Alexander Grabam Hell ' s  patent of March 7. 1876, 
owned by this company, covers every form of apparatus. l��1��� ��
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cOITesponding to the words spoken. and which artiCU la­
tions produce �imiJar artiCUlate sounds at the receiver. 
Tbe Commissioner of Patents and the U. S. Circuit Court 
r::�.?ir�i�:%i�l:e 
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Blake, Phelps. Watson. and others. 
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can be procured directly or through the anthorized 
agents of tne comnany. 

All telephones obtained except trom this company. or 
its authorized licensees. are infrinl{ements, and the 
makers. sellers. and users will be proceeded against 

Information furnished upon application. 
Address all communications to the 

A IlIE Itlt: A N H E  . . . .  'l'E I ,lWH O N E  (:OIlIPA N Y, 9il Mi l i, �tl'eet. 1I08loll,  lU a8s. 

_,e ;�( I ' �' �TIG��&��A���I�����INE�Y 
_.E'�� J O H N  G R E E NWO O D  & C O R O C H  ESTER N Y 

KORTING UNIVERSAL 
INJECTOR 

FO R BOI LER FEEDI N G. Operated by on" handl". 
WILL LIFT HOT WATER. 

P081TIVE AOTION GUARANTEED UNDER 

ALL CONDITIONS. 

NO ADJUST M E N T  FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. S E N D  FOR DESCRIPTIVE CIRCULAR. 

OF F I C ES A N D  W A R E R OOM S : 

K��l���'6i��i�e;���
pson Sts' l N�r;.e��rk, 109 Liberty 

Augusta, Ga., 1026 Fenwick St. nenver, Col .. 438 Blake 
San FranCisco, Cal., � Ol1l1for· Street. 

11111 Street. Cblcallo, lIl., 204 Lakll St. 

RAILWAY AND STEAM FITTERS' SUPPLIES, 
Rue's Little Giant Injector. 

SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN S. URQUHART, 46 Cortlandt St., N. Y. 

Latest llilproved. Rotary 
and Stationary Bed Plan­
ers and Buzz Planers ; 
Band Saws ; Wardwell's 
Patent Saw Bench Dowel 
�1 achlne ; Chair Machine-

�����
r 
S���h�f

e
�ec�"a 

....-.... -!� ... � M�;::rfo¥ c"a�rg�u":. 
tOlCLEITONE MACHINE, 

'a\l\ill\lll�\.\illlTIilllITt" CARY & M O EN � 
0"YL WIRE  O FJ YO£SCRIPTION @.!u- U 
2i4- � 29 ST. EVERY & STE£LSPRINGS. NEWYORK CiTY 

UNIVERSAL BENCH LATHE. 
th����rg� �2�f��fe�,:,

a
�t�.&":rA

n
a'i:.� ��c�': Jc��w� 

made under the Rogers and Ballou Patents. Send for 
IlInstrated Catalogue. 

Bailon tllann1acturinll' Co., Hartford, Coun. 
POINTERS for Users of Steam Pumps. 

Van Dnzen's Pat.nt Steam Pnmp � Hot or Cold. � H Can Pnmp 
. 
Sandy or Imp,ure Efficient Wateror LiqUIds. . • 
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assume no risks. as we guarantee every 
Pump. Above comparison with Jet 
Pumps. Ejectors. etc . •  made of Iron. P.&����tl�� r::l:t�tl.°'t� .?:�li� .'/i�� 

Sizes. Prices from $7 to �5. Capacities from 100 to 
2O,OOO gallons .perhour. State for what purpose wanted 
and send �ll?a���i&f � �1'i��: Cincinnati, O. 

GASKILL'S STEAM PUMPS, 
AND 

GA.SKILL'S HIGH DUTY PUMPING ENGINES. 
For public water supply; Manufactured by 

THE HO LLY MFG. CO., Lockport, N. Y. 

�lI«. A._ :E3l:A.:EI..:El..XS, 
ProvIdence. n. I. (Park St.), Slxminutes'wallrWest fromstatioD, 

Original and Only Builder of the 
H A R R I S · CO R L I SS E N C I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy E ngi neer's and Steam User's 

Manual. By oJ. W .  H i l i  M.E. Price III 1 . 25.  

This Is the.only steam boiler ever devlsed in strict compliance with the demands of ratural laws. It gives complete immunity "",ain 't explosions, delfvers dry st,eam, prevents all incrustation and de­posit on the bottom plates, all'ords safety with high pressure. and secures �reat economy. The in X���W�:� :g.f
l
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plied. Internally or externaliy, f.; new or old boilers. Licenses grant­ed on liberal terms to man ufac-

.u�D!,�-"g,,!'� f�I(;�!rltl''i�os r VE BOnER eo . .  1 1iil and lil7 BI'oadway, N.Y. 
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per cent more power tllan 
warranted . All sizes and styles, horse 
sen��oW�"Fl���

tal
&

gn
�(tJs, P. O. !lox 1:l07. Eh .. ira, N. Y. 

ACOLUM BIA BICYCLES 

Ne��!tra!�(�Cp!��c�!I:gue, 
givlng full description of these m .... 
chines. sent for stamp. 

'l'lIE I'OI'E Ill' F'G CO., 
597 WashlngtonSt., Boston, Mass. 

Beautiful & Lastiug for ORNAMENTING 
WINDOWS, DOORS. TRANSOJUS, &c. 

Sta i n e d  
G l ass  

S U B STITUTE  
AT SMALL COST. Send for TIlustrated Cat&. 

logue and Prices. Samples by mail 25 cents. 

W C YOUNO SOLE AGENT, 7 3 1  ARCH ST. 
• • PHILADELPHIA, PA. 

AGENTS WANTED EVERYWHERE. 

OF THlD ' 

$ dttdifit �mtritltU 
FOR IS84. 

Tile Most Popular SdeD::�� l'aIICl' III tile World. 

Only $3.�0 a Yeal', Inci llding poitage. Weekly. 
:i� NU lllbel'S R Year. 

'l'h l s  widely cil'cll i a l ed and splendidly lllustrated 
paper is published weekly �Jvery number contains six­
teen pages of useful information. Rnd a large number ot 
original engravings of new inventions and discoveries, 
repreeenting Engineering Works, Steam .i\ l achinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. ElectriCity, Telegraphy, Photograpby, Archi­
tecture. Agricultnre, Horticnlture. N atnral History, etc. 

A I I  Clns.es of Iteadel'H find in the "CIE� 'l'IFIC 
AMERICAN a popular Te8'III/IW of the best scientific In­
formation of the day ; and it is the aim of t.he publishers 
to present it in an attractive form, avoid ing as much as 
possible abstnlse terms. To every intelligent mind, 
this jonrnal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every commuDity where it circulates. 

'l'el'ms of �lIb�CI· iptjol l .-0ne copy of the SCIEN­
TIFIC AM,mICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of t h ree c lul l a l'''' u n ci t\ve",,,y 
cellto by the publishers ; six months, $1.60 ; thr�e 
months, $1.00. 

Clllhs.-One extra copy of the SC l E � T I F I O  AMF.RI_ 
CAN will be supplied gratis for every club of ftve s"bscribers 

at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC AMF.RICAN and one copy 
of the SCIE�TIFIC AMERICAN SUI'PLEMl'N'I' will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or t:anada on receipt of seven aollars bv 
the publishers. 

The safest way 100 remit Is by Postal Order, Draft, or 
Express. 1\1 oDey carefUllY placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but Is at the sender's risk. Address ali letters 
and make all ord>!>rs, drafts. etc., payable to 

J::v.:I:UNN &; COo. 
36 1 B roadway N ew York. 

To Foreil!,n SUbsC1·ibers.-Under the facilities of 
the Postal Union. the SCIENTIFIC AM>ORICAN Is now sent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain, India. Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany 
Russia, and all other European States ; Japan. ilrazll 
MeXico. and all States of Central and South Am"rlp-R. 
Teiii:ts, w�en sent to toreign countries, Canada excepted. $4, gol:l, for SCIENTIFIC AMIr.RIC.AN. one year ; $9, gold 
for both SCIENTIFIC AM>ORICAN and SIJPPLE1I1ENT for 
one year. This Includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, Ne ;v York. 

PRINTING INKS. 'rHE " Scientific American " is printed with CHAS. ENEU JOHNSON & CO. 's INK. Tenth and Lom. bard Sta. Phila., and 47 Rose St.,  opp, Dnane St., N. Y 
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