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THE STORAGE OF PETROLEUM. poisoning were apparent. On tbe morning of the 24th, Dr. 

There is at presen t, in round numbers, 25,000,000 barrels of Agnew opened a pus cavity, which had formed a few inches 
crude petroleum stored in iron tanks in the oil regions of below where the ball entered, and removed a splinter of 
Pennsylvania. It is an in land lake of oil tbat may be bone. It was now evident that the ball had struck a rib­

described as having reached its h igbest ebb, inasmuch as the eleventh, breaking it in two places ; and it was inferred 
indications now point unmistakably to a fall ing off in the that it had been deflected downward. Its actual course, 
daily production of the well� and a consequent decl ine in the however, remained undetermined. Relieved by tbe better 
amount tanked. Not the least striking featul'P- of the oil drainage of tbe wound the President seemed to improve 
regions are the clusters of t hese enormous iron reservoirs, slightly. Another operation was performed by Dr. Agnew, 
located on hill ana in valley, and whose construction keeps August 8, but its nature and purpose have not  been made 
actively emphyed great workshops and an army of men in public. During the ensuing week the decline was stead v 
Pittsburg , Titusville, Pa. , Oil City, Pa., and elsewhere. The if not rapid, and then a more hopeful period set in. Thi� 
oil held by the 1,800 tanks dotting the oil regions would fill was broken by tbe appearance of an abscess in the rigbt 

to a depth of ten feet a square reservoir or lake measuring parotid gland, August 18, fo llowed by trouble in the lungs 
3,747 feet each way. and a distressing cougb. Since the operation of the 8th the 

Tank builoing as an industry dates back to 1861, when the patient's stomacb had been greatly disturbed and intolerant 
firm of Carroll & Snyder, of Pittsburg, were called upon to of food. 
put up what was then considcred a large tank, 4,500 barrels The patient's desire tll get away from Washington had 
capacity. Tbere were grave doubts whether the pressure been persistent, ano by the first week in September it w as 
of the liquid inside would not burst tbe tank, and the i ron apparent that it was useless to wait for improvement before 
plates forming its bottom and sides were made beavier than is making tbe attempt to remove bim. Foreseeing speedy 
now considered necessary in a 35,000 barrel tank When death if he remained, it was decided as a last resort to at­
tbe tank was finally tested-with water-the spectators kept tempt the journey to Elberon, near Long Branch, by tbe 
at a respectful distance until t heir dou bts were dispelled by I St'a. The removal was accomplished September 6, but was 
the water's appearance over the brim. The tank stood like I unavailing. Tbe sight of the ocean helped to soot he the re­
a rock, and is still in existence and doing service at Natrona, maining days of the President's l ife, but tbe i n evitable end 
25 miles from Pittsburg. From that t ime the success of came on the night of Monday, September 19. 
iron tanks in storing petroleum was assured. In capacity The post-mortem examination revealed the not unexpected 
they were yearly increased, until to-day few if any storage fact that the wound was in all probability fatal at tbe out­

tanks hold less than 25,000 barrels, whi l e  the majority of set , and the surprising fact that throughout the physicians 
tbose lately contracted for hold 35,000 barrels. These mon- bad been entirely at fault touching the course and position 
sters when set up cover as much ground as a circus tent. of t l ie deadly bullet. The official report of the autopsy, 
All are perfectly circular in form, with perpendicular sides dated 11 P . M. ,  Septem ber 20, runs as follows : 
and flat top. The largest have a diameter of 94 feet, and " By previous arran gement a post·mortem examination 
are 28 feet bigh. The iron plates in these vary from three· of the body of President Garfield was made this afternoon 
eighths of an ineh to three·s ixteenths of an inch thick, accord· in t he presence and with the assistance of Drs. Hamilton, 
ing to the locality of the plates in the make-up of tbe tank, Agnew, Bl iss, Barnes, Woodward, Reyburn, Andrew H. 

those nearer the bottom, of course, having to witbstand the Smitb of Elberon, and Acting A�sistant Surgeon D. S .  

greatest strain from the confined oil. This pressure, i n  a Lamb, of the Army Medical' Museum, WaShington. The 
35,000 barrel tank (filled), will equal a tensile strain of 7,000 operation was performed by Dr. Lamb. It was found that 

-- -�-- ----�- pounds on an inch ,vid th  of metal surrounding the l owest the ball) after fracturing the right eleven th rib, bad pnsspd 
Contents. portion of such tank. The cost, at tbe present rates of iron, through tbe spinal column in front of the spinal canal, fra c-

(Illllstrated articles are marked with an asterisk) for these storehouses of nature's oil is as follows : For a turing the body of the first l umbar vertebra, driving a n um-
Agricultural inventions . .. . ...... 2',9 Inventions, engineering . . ........ 232 35,000 barrel capacity, 28 cents per barrel, or $9 , 800 ; a bel' of small fragments of bone into the adjacent soft parts, 
�:���,"J 1�;���'1lisecom:::::::.::: ��� �����ngg�: ��;��W,[��lo;is::::.:: ��� 30,000 barrel capacity, 27 cents, or $9,450 ; and a 25,000 bar- and lodging below tbe pancreas, about two inches and a half 

�g�t':;:n�
r
;���

n
liiaking;.: ... :.·.223: ��� Ig���11g��: ��:en't .. ::: . ::.":: �ilA reI capacity, 30 cents, or $7,500. The largest sized tank to the left of the spine, and behind the peritoneum, where 

g��ve:�il�g��;ire·i£ii,;.iiiee;.";::::. ��� �7.�:;:�l��'a����:::;�e��t'�re·of: ��g whcn l'eady for oil will weigh 93 tons. In their construction it. bad become compl etely encysted. The immediate cause 

i;�-pl�f o! n�o
n�l�o!

e
n
i
;tIL\'o'!t� P�w

s
';':I':':'

:':':" .' '.
' 

2�2�27
6 �g��s

a���a��':,�e':�2.��s:::::::::::: ��� I very little skilled labor is required, except when "setting of death was secondary hemol'lhage from one of the mesen-
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was almost impossible, this difficulty increasing with their and the transverse colon, which were strongly adberent. It 
capaci ty. did not involve tbe substance of the liver, and no communi-

Of the 25,000,000 barrels of petroleum now stored in tanks cation was found between it and the wound. A long sup­
fully oue-balf is owned by the United Pipe Lines (Standard plementary cbannel extended from tbe external wound be­
Oil Com'pany), tbe balance being owned by other pipe lines tween the loin muscles and tbe rigbt kidney almost to the 
and by private parties. A single banki n g  firm of New rigbt  groin. This cbannel ,  now known to be due to tbe bur­
York owns a ball' million barrels stored in Pittsburg built rowing of the pus from the wound, was supposed during 
tanks and awaiting better prices. The growth of this life to have been the track of the ball . 
enormolls stock of oil has been as follows, according to the On examination of the organs of tbe cbest evidences of 
most reliable statistics-the barrels are of 42 gallons  eacb : severe bronch i tis were found on both sides. with broncbo­
August 31, 1878, 4,599,362 barrels ; 1879, 7,620,525 ; 1tl80, pneumonia of tbe lower portions of the rigbt lung, and, 
15, 063, 651; July 31, 1881, 24, 888,337; August 31 (estimated), thougb to a mucb less extent, of the left. The lungs con-
25,000,000. tained no abscesses, and the heart no clots. The liver was 

Until very recently only crude petroleum was tanked, but enlarged and fatty, but free from abscesses. Nor were any 
at present a Pittsburg builder is at work on iron tanks for found in any other organ except the left kidney, whicb con· 

the Standard Company for tbe storage of refined oil at Louis- tained near its surface a small abscess about one· third of an 
ville, Cleveland, ClJicago, Indianapolis, St. Louis, etc. To inch in diameter. 
retain this searching fluid requires an extremely tigbt lind " In reviewing the bistory of the case in connection witb 
well built tank. the autopsy, it is quite evideI.lt that the different suppurating 

4 4 • • .. surfaces, and especially the fractured, spongy tissue of the 
PRESIDENT GARFIELD'S FATAL WOUND. vertebral, furnish a sufficient explanation of the septic  condi 

President Garfield was shot on the morning of July 2, tion which existed. 
while passing through the Baltimore and Potomac RaIl (Signed) 
way Station in Washington. The assassin-previously D. W. BLISS. FRANK H. HAMILTON. 

D. REYES AGNEW. 
ANDREW H. SMITH. 

known as a petty swindler and disappointed office seeker- J. K. BARNES. 
fired two shots from a beavy pistol, one ball taking effect. J. J. WOODWARD. 

ROBERT REYBURN. D. S. LAMB." The wound was expected to be immediately fatal, and 
during the first day the pbysicians sought only to diminish 
the more alarming symptoms by administering stimulants 
and hypodermic injections of morphia and atropia. In tbe 
evening the patien t rallied a lit.t Ie and a superficial exa mina­
tion was made. The bullet entered the body about two 
inches to tbe right of the fourth lumbar vertebra, between 
the tentb and eleventb ribs. It was mistakenly assumed 
that it passed through tb'e liver and lodged somewhere in 
the front wall of the peritoneal cavity. From the supposed 
nature of the wound the attending physicians thought that 
death would ensue before midnight .  The President did 
not die, and the expected symptoms of peri tonitis and those 
whkh should have fol lowed a serious lesion of tbe liver, 
kidney, or intestines did not appear. 

On the 4th of July, Dr. Agnew, of Philadelphia, and Dr. 
Hamilton, of New York , were called in consultation. No 
thorough surgical exploration of tbe wound appears to bave 
been made, or indeed was possi ble or justifiable at that time, 
and the treatment proceeded on the, as it proved, entirely 
mistaken diagnosis first made. 

By the latter part of the month symptoms indicating pus 

... Ie ... 
HEAT, SUN STORMS, AND YELLOW LIGHT, 

'l'he first week in September was cbaracterized by a num­
ber of days of extremely hot weather. the temperature in 
this city riFing above 100" Fab. During the days of great­
est beat the sun appeared to be greatly distu'rbed by storms. 
Wbetber the terrestrial bigh temperature was due to the 
direct llction of soIaI' disturbances, or to tbe forest fires tben 
raging in Michigan, or to the indirect effect upon our atmo· 
sphere of tbe volumes of smoke whicb darkened tbe sky 
over many thousands of square miles, it is impossible to 
decide. Tbe phenomena apparently connected with the 
smoky condition of t�e ail' were sufficiently marked to mnke 
the week a memorable one. On the 5tb and 6th a pecul inr 
yellow haze overspread· the land from Canada to the Atlan­
tic coast, deepening in many places to brown and black, so 
that lamps had to be Iigbted at mid· day. In this city tbe 
yellow haze was noticeable, but not so dense as elsewhere. 
At Saratoga the ghastly yellow appearance of tbe at mosphere 
increased to the positive shade of an orange lily, and it was 
next to Impossible to recognize a person at no greater dis-
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tance than the width of Broadway (125 feet). Between 8 1 or 4° from it, and nearly parallel to each other. These from the mouth of Mammoth Cave, with which it Is sup­
and 9 o'clock A. M. it grew still darker, and many predicted' bands were 5° or 6° in length. During this time there were posed to have a point of connection. Here the following 
another" dark day " similar to the one chronicled in the faint northern lights streaming up at right angles to tbe results were obtained: 
early part of the century. The hotels and stores were band. 
lighted just as at night, and tbe peculiarity of the jets was By some it was thought that a nebulous belt had touched 
that they resembled the cold, silver color of electric lamps, the earth's atmosphere. Had such a contact occurred in the 
but of much less power. Another effect produced by the daytime, penetrating the atmosphere more deeply, the 
inexplicllble state of the atmosphere was the extremely effect might have been like that of the 6th. 
brigut green appel1rance of the lawns and foliage. This was During the auroral display, and for some hours after, the 
especially noticeable from the fact that the shades of every- Atlantic cables were greatly obstructed by a magnetic 
thing else were of a decidedly subdued color. During the storm, and the laud lines also as far west as Chicago. The 
early forenoon, outside of the regular routine, business and storm neutralized the force of the batteries, but the atmo­
pleasure were practically suspended. So dark was it at 9 spheric currents of electricity were not strong enough to 
o'clock that when the American Social Science Association telegraph with, as was the case during the memorable elec­
met in Putnam Hall every gas jet had to be lighted, and it tric storm of October, 1872. 
bore the appearanl)e of an evening entertainment. The .. , • I • 
extreme humidity of the atmosphere was the subject of 
general remark, and several who had taken an early drive THE TEMPERATURE OF MAMMOTH CAVE. 

into the country stated that their clothing was as damp as BY H. C. HOVEY. 

if they had passed through a shower. The darkness lifted It is estimated that twelve million cubic yards of limestone 
about noon. have been displaced by the great excavation known as 

At Toronto the darkness continued all day, though as Mammoth Cave. The importance of ascertaining exactly 
the day advanced the yellow of the sky was brightened to the temperature of the volume of air and bodies of water 
11 rich orange hue. In northern New York the atmosphere found in such a locality appears on considering the fact that 
was of a greenish yellow hue. At Lake Placid, in the Adi- it would coincide wiLh the temperature of the earth's crust 
rondacks, a greenish fog covered the country; the grass in the region where it is located. 
seemed artificially colored, the animals had a sea-green color, The task has its difficulties. The darkness of the cavern 
the mountains disappeared, and in their place were wreaths makes it necessary, of course, to make the observations by 
of green vapor; the clouds were yellowish green; the sun lamplight, and the proximity of the flame renders the mer­
appeared a ball of golden fire through the mist, and all cury liable to expand by an increase of beat. The warmth 
nature seemed to have a strange and mysterious hue. Some of the hand may also be impartcd to it in carrying the instru­
people when they rose in the morning feared that their own ment along; and a sensible impression is made even by per­
eyes were jaundiced; others thought that some strange cala- bons standing with their lamps at a distance of several feet. 
mity was at hand, some great convulsion of nature; people Add the fact that all thermometers increase their readings 
in many places were in a state of anxiety and dread. with age, and an explanation is fOllnd of the errors into 

The Boston Journal of the 7th compared the previous which observers have sometimes fallen, and which I have 
day with the famous Black Friday of 1780. No fog or haze

' tried to avoid in the experiments now recorded. The result 
was perceptible, except when looking off toward the hori- of such errors is an oft-quoted statement that the uniform 
zon from an elevated position, but the sun was thoroughly temperature of the above cavern and the region around it is 
obscured, and the atmosphere was pervaded with a yellow- 59° Fah. at all seasons of the year. I shall show this to be 
ish light which lent a strange appearance to every object. too high by about 6°. 
There was a weird luster to the surface of the streets and I My first set of observations were made in August, 1878, 
the fronts of the buildings. This aspect of the sky was I with what was regarded as a good thermometer of German 
such that some timorous people's minds were directed by it make. The table of readings, thuugh not on the whole sat· 
to the scriptural prophecy concerning the brassy appearance isfactory, may be of some value for comparison, and are 
of the sky which is to be one of the features of the "last given below: 
day." The intpriors of buildings grew dark as the day At the hotel on the hill the mercury stood, at noon 
advanced, and the outer air as viewed through a window on the 19th of August, 1878, at. . .. . ... . . . .. . .  102 deg. Fah. 

seemed to be pervaded with the reflected light from some At the entrance to the cave... . . . ... . . . .. ... . . . . . . .. 66 " " 
vast conflagration. It became necessary to light the gas in In the Rotunda (1,000 yards wir,hin).. . . . . . . . .... . . . 58 " 

In River Hall (a mile and a half within). . . .  . . . .  ... 51 ., 
stores and offices, and the jets admitted a white flame that At the Bottomless Pit, Mary's Vineyard. Marion's 
strongly resembled the electric light. The faces of people Avenue, and various other points, including the 

in the street were of a deep saffron color, as if jaundice had waters of the Dead Sea, Lake Lethe, and Echo 

begun to show its work in complexions tanned by a sum- River ... . .. .. . .. . . . ..... , .............. , ....... 56 " 
mer of exposure to wind and sun, and some skins even dis-

In EI·Ghor, Washington Hall, and Rhoda'S Arcade, 55 " 
In Lucy's Dome.. . . . . . ... . ....... . , . . . .. ...... 54 " 

played the tint of those yellow beach shoes which have of In the waters of Helen's Spring, Hebe's Spring, and 

late come into fashion. A. few buff dresses seemed as yel· in the Cascade of the River Styx . . . ... 0 _ . · . . . .  53 " 

low as dull gold, and the grass took on a rank and metallic In the water of Richardson's Spring . .. . ,...... ... 52 " 

hue like vrrdigris. The phenomenon became more marked According to this table the temperature varies from 52° 
in the afternoon than it was during the forenoon. As late I to 58° in the cave, the average being 56° Fah. 
as 1 o'clock it was possible for a per.;on sitting near a win- But this,although 30 lower thall the previous observations 
dow to see to read or write without the aid of artificial of local physicists would justify, proved on comparison with 
light, but after that hour the gloom deepened rapidly, the Yale standards to be still too high by two or three degrees· 
sky grew still more brazen in appearance, and the gloom and I therefore determined to make a new set of experi: 
was that of late twilight. The front windows of stores on ments of such a nature as should insure perfect accuracy. 
Washington street were illuminated aR at night, and there A common, but fairly reliable thermometer was fixed at 
was not a single usual aspect of the daytime to be seen in a point 1,000 yards within the cave, where it was allowed to 
any direction. There was something terrible in the scene, remain for six months undisturbed. This gave it time to 
and it is not to be wondered at if some weak minds allowed adapt itself to its surroundings, and gave the manager of the 
themselves to be tormented by fears of what the extraordi- cave, Mr. Francis Klett, an opportunity to take daily obser· 
nary event might presage. The climax was reached at vations during the transition from winter to summer, and in 
about 3 o'clock, and after that light began gradually to return, all sorts of weather. His report to me was sumllled up in 
although perfect daylight was not restored. At 5 o'clock, the statement that after being, so to speak, acclimated, this 
the rudd! ghre had disappeared from the sky, and the light, thermometer did not vary more that 1 ° for months together, 
such as It was, seemed more natural than during the day. and indicated a uniform temperature of from 53° to 54° 
Before 8 0' clock the moon had come out, the clouds had Fah. This was as I had anticipated. But my object being 
disappeared, and the atmosphere had resumed its normal to ascertain the temperature of a large area it would not 
condition. do to base a conclusion on the testimony of a single witness, 

As already remarked, this peculiar disturbance of the and that an instrument remaining constantly in one place. 
atmosphere prevailed throughout New York, the Eastern Accordingly, on revisiting Mammoth Cave. last August, I 
States, and Canada. The forest fires of Michigan and armed myself with two of the best mercurial thermometers 
Canada were most commonly thought to be the immediate belonging to the Winchester Observatory of New Baven, 
cause. Professor Emerson, of Dartmouth College, sug- kindly lent to me by Prof. Waldo, the astronomer in charge, 
gested as an additional agent the pollen from northern fir and which are described as follows: 
and pine trees. Others suspected that the excessive moisture (No. 1.) Casella, London, K. O. 10,662. The gradation 
of the lower atmosphere might have had somethill'g to do allowed one·fifteenth of an inch to a degree, ranging from 
with the phenomenon. It is possible, however, that. some +10° to +120° Fah., marked both on the glass tube and on 
extra-terrestrial cause may have had a controlling influence; a porcelain slide, and determined by comparison with 
something, for instance, like the band of yellow light which Yale standards to be accurate within two·tenths of a de­
spanned the sky on the night of the 12th. As described by gree. Mounted in a copper frame with a large ring 
the observer above named at Hanover, N. H., the yellow attached, by which it could be swung, in order more quickly 
luminous band was from 50 to 10° in width, quite uniform to bring the temperature down to that of the air, the tube 
throughout, ana extended from about 20° north of west to and slide being also detachable from the frame for conven· 
30° south of west, dividing the heavens into northern and ience i� immersion in water. 
southern divisions of about three fifths and two fifths (No. 2.) J. & J. H. Green, New York, 1879. No. 4,509. 
respectively. Its direction was about at right angles with Space allowed to one degree, one·eighteenth of an inch. 
the Milky Way. A. very distinctive feature was the regu· Graduated from - 30° to + 1200 Fah., marked on glass 
lar and definitely marked northern boundary. From 8 tube and metallic scale, and carried by a brass holder. This 
P.M. to 8 :15 P. M. it remained comparatively fixed. At instrument, having been "seasoned" at the Winchester 
8:30o'chck it swept off toward the south, gradually dis- Observatory, was said to be accurate to within one-tenth of 
appearing. Just south and east of the crossing of the one degree. 
streamer with the Milky Way were ten or twelve lines of With these practically perfect instruments I took the 
light, and at right angles with the streamer, hut separated 3° temperature, first, of White's Cave, about a mile distant 

At the mouth of White's Cave, Angust I!, 1881, the 
mercury indicated. in the shade ... . . . . . . . . . . . ..  86 deg. Fah. 

Just within the eutrance .. . .. . . . . . . . . . . ... .... . . .. 80 .. 
At HIe Naiad's Bath (in the water) . . . . . . . .  . . . . ... .. .. 53 " 

" (in the air) . . . . .... .. . .. .... . .. . 54 " 
At the end of the cave . . ..... . . . . ............ ..... 54 " 

The entire length of White's Cave being but a quarter of a 
mile, the rapid fall of the mercury from 86° at the mouth to 
54° at the end confirms the opinion, formed on other grounds, 
that it has a secret connection with tlie far larger cavern 
adjacent. 

The difference of one degree between the water of the 
basin and the air above it is not due to. evaporation-care 
being taken in this and similar cases to avoid this cause of 
error. It is ptobable that the temperature of the water is 
that of the surrounding earth, while that of the air is modi­
fied by external influences. 

The following observations were made on the 13th and 
15th days of August, 1881, in Mammoth Cave: 

At the hotel on the hill the mercury indicated . . .  92 deg . Fah. 
At the mouth of the cave (at noon) . . .. . . . . . . . . ..... 65� " 

" (at 7 P.M) .. .... . . . . . ... . . 60 
At the Iron Gate, 100 yards Nithin, where the cur-

rent is strongest. . .  .. . . . ..... . . . . . . . . ... . . . .  52),jJ " 
In the Rotunda (1,000 yards within). . . ..... . . .. . ... 53 

In Auduhon's Avenne .. . ... . . .. . ....... . . .. . ... 54 
In Lit.t1e Bat Avenue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 
In the Gothic Avenue (oldest and driest portion) .. . 56 
In Richardson's Spring (in the water)... . .. .... 54 
In the Arched Way . '" . . . .  . . . .  . . . . . . . . . . . . . . . . . . . • � " 
At the Bottomless Pit (top) . .. .  . . .. .... . ... . ...... 54 

. . (midway) . . . ... . . . . ... . . . .. .. 56 
" (at the bohom) . . . . .  . . . .. 53 

In the Mammoth Dome (top, 250 feet above bottom) 54 
" (midway) . . ... . . ... . . .. . .. 53� " 

(bottom) . . . . .. .. . . .... . .. 53 
A t the Echo River (in the water).. . .  . .. .. . . . . .... 55 

" (in the air) . . . .. . . ... ... . .. . 56 
" (where it empties into Green 

Rive.r) . . . . . ' ......... ....... 58 

From this second table of observations it will be seen that 
the temperature is more uniform throughout the cave than 
appeared from the notes taken in 1878. The variations 
occurring are due to actual differences caused by the sinking 
of cold air to the lowest places. The single exception to this 
is found at Echo River, which is known to be 328 feet below 
the surface, and yet has as high a temperature as any other 
locality in the cave. This may be explained by reason of 
its connection with the ollter pools known as the Upper and 
Lower Big Springs, and lying beneath the high bluffs of 
Green River. 

The fact that the temperature of the Bottomless Pit at a 
point midway is higher than at either the top or bottom. may 
be accounted for by reason of an avenue here setting in that 
was anciently the path of drainage into River Hall, where 
the mercury stood at 56°. 

It should be stated that the greatest pains was taken to 
keep the bulb and stem of the instruments dry, except, of 
course, in observations of the water. which, however, were 
always taken after those taken in the air, so that results need 
not be modified by the evaporation of moisture. As a rule, 
the thermometer was, in each instance, left for half an hour 
where it could not be influenced by animal heat or that of 
any lamp, and when the degree was read it was done as 
quickly as possible, before there was any perceptible rise of 
the mercury. 

By these observations I claim that those made previously 
and with less accuracy ought to be superseded, and that the 
fo'llowing facts are definitely settled, namely: 

1. That the highest temperature found in any part of 
Mammoth Cave, during the hottest season known in Ken· 
tucky for many years, does not exceed 50° Fah., and that 
ma.y, therefore, be regarded as the maximum. 

2. The lowest temperature found in any portion of the 
cave during the six months from March to September, 1881, 
was that indicated at the Iron Gate, namely 52Yz° Fah., and 
that may be regarded as the minimum. (It is admitted, 
however, that the very strong air current at this point may 
have slightly lowered the mercury by causing the evapora­
tion of unobserved moisture from the surface of the tube.) 

3. Reviewing all my observations, made in numerous 
widely separated localities, I find the mean temperature of 
Mammoth Cave in midsummer to be 54° Fah. 

4. I regard the temperature indicated on the floor of the 
Rotunda, and at the bottom of the Mammoth Dome and of 
the Bottomless Pit, namely, 53° Fah., as the best indication 
of the true temperature of the earth's crust in tile vicinity of 
Mammoth Cave; and presumably so for the belt lying along 
the 37th parallel of latitude, near which that cave is located. 

••••• 
More COlllets. 

E. E. Barnard, of Nashville, Tennessee, discovered at his 
observatory, at 2 A.M., September 19, a bright telescopic 
comet in 7 hours 46 minutes right ascemion and 13 degree� 
28 minutes north declination, with a daily motion of three 
degrees northeast. Its position is described as near Zeta 
Virginis. No tail was apparent. The observation was con­
firmed the next day. 

Director Swift, of the Warner Observatory, Rochester, 
N. Y., announces the discovery by him, at 1 A.M., Septem­
ber 20, of the expected Encke's comet, near Beta Aurigre. 

Four comets are now visible with a good telescope-B, C, 
D, and Encke's. 
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MECHANICAL INVENTIONS. 

An improved horse power mechanism has been patented 
by Mr. William McE. Dye, of New York city .  The object 
of th is  in vention is to furnish an improved horse power 
mechanism for various i lldustrial operations usually per· 
formed by steam, water, or wind power. This invention is 
an improvement in that class of power mechanism which 
comloines a continuously acting lever and an endless inclined 
plane, formed practically of a circular disk p ivoted at its 
center on a ball-and-socket or other universal joint, upon 
which joint the disk is made to oscillate by the weight 
of a draught animal moving in a regular manner around its 
perimeter and up the inclined plane. 

Mr. Adam Breth, of New Washington, Pa. , has patented 
a new and improved device for cutting or clipping bolts. 
The invention consists in pivoting the movable jaw of bolt 
clippers to a bl ock made adjustable by a clamp screw pass­
ing through slots of spring and jaw. 

An improved wagon has been patented by Mr. Fredrick 
Borntrager, of St. Clair, Mich. This invention relates to 
that class of wagons which have jointed reaches for en· 
abling the wagon to be turned within a small compass. 

Messrs. Charles E. Mayo and William L. Perry, of Lowell , 
Mass. , have patented an improved foot power machine for 
dri ving saws, lathes, and performing work of similar charac­
ter requiring small power and high speed. The invention 
consists in a clutch pul ley of novel construction and a treadle 
arranged to act always in one direction, these parts being 
combined to secure continuous motion of the driven shaft. 

An improved ice cutting machine, patented by Mr. James 
Shannon, of Cohoes, N. Y. , consists of a sled-shaped frame 
supporting vertical side standards, on which are pivoted 
forward projecting arms, that are adjustable in a vertical 
plane by eccentrics and levers, and carry on their free ends 
vertically-revolving circular saws for cutting the ice, which 
sa ws are operated by suitable belts and pulleys on gearing 
t ' lat form part of the device ; and it consists, further, of a 
so ' ies of revolving toothed wheels keyrd on a horizontal 
cr )S8 shaft in the rear portion of the device, which wheels 
arJ designed to rest upon the ice and to urge the machine 
forward by their revolutions. The saw carrying arms and 
the rear portion of the machine are also provided with plat­
forms for the operators to stand upon or for the reception of 
weights to force the saws and toothed wheels into the ice for 
their more efficient work. 

IMPROVED STEAM ENGINE PISTON. 

The engravings illustrate the improvements patented by 
Henry Waterman, of Brooklyn, N. Y. , July 12, 1881, and 
relate to metallic pistons. The object of the invention is to 
render the piston tight and prevent loss of power by passage 
of steam into and through the piston ; also to compensate 
for wear and render the packing and its parts easily adjust­
able. The inventibn will commend itself to engineers as 
being very practical in all its details, easily made, durable, 
and readily adjustable. 

In the accompanying drawings, Fig. 1 is a plan view of 
tlle piston, with the face plate and packing disk removed . 
Fig. 2 is a transverse section of the piston ; and Fig. 3 a 
section of the convex spring packing plat.e. 

A is the hub, formed with the face plate, a, and with 
radial arms, b, to which the face plate, c, is secured by screws, 
d. B B are split rings placed upon a wide inner split ring, 
C. between the plates, a c. The ring, C, is backed at three 
equidistant points by spring plates, e, and keys, f, and at 
the side opposite its open ends hy a curved block or plate, g, 
and key or keys, h. The arms, b, of the hub are recessed 
at their outer ends to form lugs, i, between which the keys, 
f h, enter. The plates, e, at each point are two or more in 
number, so as to form leaf springs, and are secured by a 
rivet or otherwise to the keys. 'fhe block, g, is formed with 
a central hemispherical socket, k, in its inner face, and the 
key, lb, is formed with a hemispherical stud, l, which enters 
the socket, k, the stud thus preventing lateral movement of 
block, g, while permitting it  to rock. The outer convex 
surface of block, g, is formed with a transverse groove, m, 
that is engaged by a stud, n, projecting from ring, C. By 
this construction the ring, block, and key are retained in 
their proper relative positions, and the block may adjust 
itself accurately to the inner surface of the ring. 

In the recesses of the arms, b, behind the keys, f h, are 
filling plates or strips, 0, of any desired numher, as required 
to expand the  ring, C. These heing placed to fill out the 
space when the piston is set or from time to time, as required, 
furnish solid resistance, and unequal wear can be accurately 
compensated for. 

It will be seen that the expansible ring, C, is held rigidly 
at its middle portion between the entls, while the remaining 
portion is allowed a l imited amount of movement by the 
leaf springs, e. 

Between the plate, c, and the edges of rings, B C, is the 
packing, p. This may consist of a circular plate of spring 
metal, of convex concave form, as shown in Fig. 3, which 
being clamped by plate, c, packs the joints between the 
plate and rings, so as to exclude steam from the interior of 
t l Je piston. 

For large size pistolls I prefer to use packing rings or 
ring segments. These will be made of spring metal and 
curved transversely, so that when placed upon the expansi­
ble rings and clamped down by the face plate they insure a 
tight joint. 

This piston , when fitted with plate, g, is especially adapted 
for use in horizontal cylinders, where, on account of the 

J titntifit �tutritan. 
sag, the wear on the packing rings, B ,  i s  unequal . Such 
wear can be readily com pensated for by adjustment of t i le 
backing without affecting the solidity of parts. 

Fig. 1 .  

F ig. 2 .  Fig. 3 .  

WATERMAN'S IMPROVED PISTON. 

For use in vertical cylinders the plate, g, is not e�3ential 
Further information can be obtained by addressing the 

patentee, Henry Waterman, 18 Dunham Place, Brooklyn. 
N. Y. 

CUT·OFF FOR ELECTRIC LAMPS. 
The present tendency in voltaic al'c systems is to place 

several lamps in the same circuit, their number varying from 

RAPIEFF'S CUT-OFF FOR ELECTRIC LAMPS. 

[OCTOBER 8, 1 88 1 .  
three or four up to forty. The great advantage of such an 
arrangement exists, as well known, in the great saving in 
wire that results from it. But, as an offset, it is necessary 
to employ currents of very high tension, and if this be too 
great the apparatus may become dangerous ; and then, too, 
the  insulation of the  wire is very difficult. 

In practice it is well not to attain so exaggerated tensions, 
but to be content with placing only ten, t w elve, or sixteen 
lamps, at the most, in the same circuit. But under these 
conditions all the lamps are mutually independent, and if 
one of them, through some accidental cause, is extinguished 
all the rest go out at the same time. This is a very grave 
trouhle, for which various remedies have been sought. It 
was for the purpose of obviating it that Mr. Rapieff devised 
his " safety apparatus, " and that all the Brush lamps are 
furnished with an arrangement called a " cut-off. " 1\'Ir. 
Anatole Gerard's " automatic sentinel , "  which we are about 
to describe, accomplishes the same object with at least as 
great a simplicity and with one additional ad vantage-it is 
completely independent of the lamp ; it forms an apparatus 
apart, easy to watch, and always within reach of the hand 
whenever i t  is desired to make several lamps in the same 
circui t  independent of one another ; and it is applicabl e to 
all lamps in service, whether they are continuous current or 
ulternating current, voltaic arc or incandescent. 

The accompanying cut will allow the working of the 
apparatus to be readily understood. It consists of a straight, 
fine wire and single-bobbin magnet, the extremities of whose 
wires are connected with the two upper terminals, to which, 
also . are joined the two wires coming from the lamp to 
which the apparatus is adapted. The conductor coming 
from the machine is connected with the lower terminal to 
the left, and the wire proceeding from the lower terminal to 
the right goes to the second lamp and second apparatus. 

The two lower terminals are in metall ic communication 
with two small iron cups which are half full of mercury. 
Above these cups. there are two iron rods fixed to a metal 
cross-piece carrying a hook which engages with a second 
hook fixed to the armature of the electro-magnet. When 
the current passes it divides itself between the lamp and the 
fine wire of the electro-magnet without the armature being 
attracted thereby. In case of an accident or the extinction 
of a lamp, the entire current passes through the fine wire, 
and, the electro-magnet becoming active, attracts its arma­
ture, which, on tilting, disengages the hook and allows the 
two rods to drop into the cups of mercury. 

The current then passes directly from one lower terminal 
to the second, that is to say, from one lamp to the other, 
through the intermedium of the iron rods ; and thus the cir­
cui t is not interrupted by the acciden t  which happened to 
one particular lamp, and all the others con tinue to operate 
just as if nothing unusual had occurred . 

As may be conceived, it would be easy, instead of estab­
lishing a direct communication, to  intercalate a resistance 
equivalent to  that of the lamp put out of  service, so as not 
to disturb the conditions of the electric circulation ; and it 
would be easy likewise to utilize the fall of the rods for actuat· 
ing an alarm bell , or even an indicating tablet, and thus to 
convert the apparatus into an automatic tell-tale, which would 
not be without utility in certain kinds of n ight work. 

This apparatus also replaces the .ordinary com mutator ; 
since, in order to relight a lamp when extinguished it is only 
necessary to press on the button located beneath. On rais­
ing the rod it strikes against a spur projecting from 'the cross­
piece which supports the two rods, and, lifting it, causes 
the two hooks to engage, and the current then passes th rough 
the lamp. To extinguish a lamp it is only necessary to press 
upon the upper button , wheu the rod to which it is attached 
tilts the armature, disengages the hooks, and closes the cir­
cuit anew by the dropping of thc iron rods into the mercury 
cups. 

In a more recent model than the one here represented Mr. 
Gerard has arranged the mercury cups one above the other, 
instead of placing them side by side. The present arrange­
ment gives greater width to the a pparatus, which often has 
to be located on a narrow support, but the principle is in 
no wise changed thereby.-L'Electl'icien. 

A. Wrong to be Righted. 

The schooner M. C. lItIosley, of Boston, on the way to 
Charleston, picked up at sea the captain and crew of the 
brig Alphonse, which had been disabled in a recent storm 
and abandoned. At Charleston the health authorities learned 
that the shipwrecked mariners were from the infected port 
of Cienfuegos, and properly ordered the Mosley to quaran­
tine. The chance of yellow fever infection from ship­
wrecked sailors, who had endured tweniy-four hours of 
severe exposure to storm in open boats, was certainly slight ;  
but the law was specific, and the health officers were con­
strained to obey it. 

It does not seem right, however, that the pmformance of 
a meritorious act on the part of the captain of the Mosley 
should meet with no other recompense than the i n con ve­
nience and losses incident to quarantine. That would be 
very like imposing a penalty for doing an act of humanity. 
The case would seem to be a suitable one for special action 
on the part of the national government, to recognize and 
reward appropriately the conduct of the captain and crew 
of the Mosley, and to repay the owner of the vessel for the 
loss occasioned by the delay in quarantine. The case is not 
likely to be often repeated ; still, it would be a misfortune to 
have an evil precedent established by means of it. 
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Fire Engineers' Convention. 

The ninth annual convention of the National Association 
of Fire Engineers assembled in Richmond, Va. , September 
13, President Green, of Boston, in the chair. The officers 
elected for the ensuing Jear were : President-G. Watt 
Taylor, of Richmond. Vice-Presidents-One from each 
State. Secretary-Harry Hill, of Cincinnati. Treasurer 
-A. C. S ,  Hendrick , of New Haven, Conn. 

.. , . . . 

LIME-EXTRACTING HEATER AND FILTER. 

Where the feed water is pumped directly into the boiler 
without being purified, the heat soon frees the impurities, 
which are precipitated upon the inner surfaces of the boiler 
shell and upon the flues, to which they cling in the form of 
scale, which is a non-conductor of heat, and being interposed 
between the water and the boiler shell, allowing the fire to 
act injuriously on the iron, rapidly deteriorating it, soon weak­
ening the boiler, and incurring the dangers of explosion and 
the expense of frequent repairs. Stoppages and delays in 
cleaning boilers, as well as priming or foaming, which carries 
grit ovet' into the engine to its great injury, must be reckoned 
among evils resulting from impure feed water. 

The actual cost and damages sustained from these more 
prominent evils, together with many minor ones unmentioned, 
all of which directly and inevitably result from the presence 
of scale in hoilers, if summed up and expressed in dollars 
would greatly astonish steam users. 

Much thought, time, and money have been expended in 
experimenting with reference to the nature and effects of 
boiler incrustations .  In an able paper on " Incrustation of, 
Steam Boilers, " read before the American Association for 
the Advancement of Science by Dr. Joseph G. Rogers, he 
says : " The evil effect3 of scale are due to the fact that it is 
relatively a non-conductor of heat. Its conducting power 
as compared to that of iron is as 1 to H. This known, 
it is readily appreciated that more fuel is required to heat 
water through scale and iron than through iron alone. It 
has heen demonstrated that a scale of one-sixteenth of an 
inch thick requires the extra expenditure of fifteen per cent 
more fuel . As the scale thickens the ratio increases ; thus, 
when it is one-fourth of an inch thick, sixty per cent more 
is required ; at one-half of an inch, one hundred and fi fty 
per cent, and so on. '1.'0 raise steam to a working pressure of 
ninety pounds the water must be heated to 320° Fah. This 
may be done through a one·fourth inch iron shell by heating 
the external surface to about 325°. If a one-half inch scale 
intervenes the boiler must be heated to 700°, almost a low 
red heat. The higher the temperature at which iron is kept 
the more rapidly it oxidizes, and at any temperature above 
600" it soon becomes granular and brittle from carbonization 
9r conversion into the state of cast iron. Weakn ess of boil­
ers thus produced predisposes to sudden explosions, and 
makes expensive repairs necessary." 

Ordinarily there will have accumulated in a new boiler 
after four months' use one-sixteenth of an inch of scale ; after 
eight months' use, one eighth of an inch of scale, and so on. 
Now, if Dr. Rogers' theory is correct, it necessarily follows 
that after one month's service a boiler will consume three 
and one-fourth per cent more fuel t han at first ; after two 
months' service, seven and one-half per cent more, and so 
on, making an average for the year of over twenty pcr cent 
more fuel than it would have consumed if using pure water. 

The difficulty of this scale formation can be overcome in 
three different ways : 

First . -Picking the scale off by mechanical means. 
Second. -Purging the boiler by means of the chemical 

compounds known as hoiler powders. This is dangerous, 
chiefly from the fact that an acid or other chemical strong 
enough to eat off the scale will not stop there, but wi ll go 
ahead and eat the, boiler shell as well. 

Third.-The use of pure water. The simplest and surest 
way is al ways the safest and best. If the water is purified 
from scale forming material before entering the boiler, cer­
tainly no scale can form. 

This brings us directly to a consideration of the meam 
acknowledged by competent engineers as the best in use for 
the prevention of this formation by the furn ishing of pure 
waler, and this is exactly what the Stilwell heater accom­
plishes. The water enters the heater at the top, and in its 
downward passage traverses a large area of heating and 
depositing surfaces, arranged in the form of removable 
shel ves, having alternate openings. As the thin sheet of 
water passes over these shelves, all of which are very hot, 
and descends from shelf to shelf, it is met in its downward 
course and constantly acted upon by an ascending current of 
steam which enters the heater at the lower port. The action 
of this lower current of steam completes the separation and 
precipitation of the foreign particles which is begnn when 
the water enters the heater. The construction of the heater 
is such that not a drop of water can pass down through it 
without being thoroughly boiled. The lime, magnesia, sul­
phur, iron, silica, etc. , which this process of boiling sets free 
from the water, are deposited in a crystallized state upon 
the entire series of shelves, the deposit always being heaviest 
upon the upper shelf and diminishing in quantity as it 
approaches the lower shelf. From this lower shelf the water 
passes through the filtering chamber, which completes the 
purification, and it is then fit to enter the boiler. 

In this heater the escape steam from the engine is utilized, 
and the volume used enables the purifying of large quanti­
ties of water, while every particle of the water is boiled 
thoroughly. 

J citutifi£ �tutricau. 
The arrangement o f  the shelves and the ease with which I The end opposite the pl iers is formed into a hammer head, 

ttey can be handled and withdrawn for cleansing. C, against the under side of which the jaw, D, closes. This 
The filtering system, the leading point in which is that the I jaw and the adjacent surface of the hammer head are 

water passes upward through the filtering chamber on its i recessed, forming a holder for the nail, enabling the user to 
way to t.he discbarge pipe and not downward or sideways, start and drive a nail with one hand. 
as is usually the case. The two halves of the tool are perforated at F, at the joint, 

STILWELL'S LIME-EXTRACTING HEATER AND FILTER. 

These heaters have been tested abundan tly during the past 
ten years, and we are jnformed that there are to-day over three 
thousand in active use. They are manufactured by the 
Stilwell & Bierce Manufacturing Company, of Dayton, 
Ohio. 

.. , . . .. 
IMPROVED COMBINATION TOOL. 

The engraving shows a new implement  combining many 
useful tools in a compact and haudy form.  It forms a pair 

I I I I 

I ,­
NEW COMBINATION TOOL. 

Ifj .1 

of nippers, A, a pair of  pliers, B, which are provided with a 
rib in one jaw and a corresponding groove in the other jaw 
for the purpose of crimping the ends of stove pipe to 
facilitate putting the lengths together. 

to form a wire cutter, and an adjustable jaw, G, is fitted to 
the handles, forming a monkey-wrench. 

A screw, J, in one of the handles, and a corresponding 
hole in the opposite handle, forms a punch and die for 
making holes in metal. 

The end of one of the handles forms a tack puller, and the 
end of the other a screwrlriver. 

Fig. 1 shows the head of the implement and the end of 
the handles. 

Fig. 2 shows the implement with the wrench jaw 
attached. 

This invention was lately patented by Mr. John Straszer, 
of Manchester, Mo. 

,. . . . . 
Eruption oC Mount Lapwai, Idaho. 

The recent report of a volcanic eruption in Idaho Territory 
is confirmed by a corresponden t of  the Eagle, of Butler, Pa. ,  
w h o  visited the volcano about the middle o f  August in  com­
pany with a representative of a Walla Walla newspaper. 

As seen from Camas Prairie the column of sm(Jke rising 
from Mount Lapwai was like that of a steamer beyond the  
horizon at  sea. The mountain is two days' ride from Camas 
Prairie. Omitting unimportant personal details, the corre· 
spondent's account runs as follows : 

I " About 500 feet below the cone a large column of smoke 
sprang into the air hundreds of feet and then folded over to 

I the east. Flames shot up to a great height, and a seething 
flow of lava was at that time rushing down into a small val-
ley to the west and emitting a strong, sickening sulphuric 
odor, which made it impossible to remain by it any length 
of time. The lava had moved a distance of one mile from 
the mountain and was gradually making its way toward the 
Salmon . The neighboring hills were covered wi th ashes. " 

The visitors were informed by a Lapwai Indian that the 
lava flow is intermittent. With the wind at their backs they 
climbed the cone when the crater was quiet ,  though greatly 
disturbed and sickened by the sulphu rous odors. 'l'he crater 
was about 500 feet below the rim of the cone, and appeared 
to be about an acre in extent. W hen the flow ceased the 
visitors went down to the edge of the crater, after covering 
their faces with rubber folds and their eyes with glasses. 
The heat was great. On one side it was possible to descend 
twenty feet into the crater without being nauseated, thanks 
to a favorable wind. The lava poured into the crater from 
the sides, and, when it was full, bubbled over and ran into 
the valley. The surrounding country is volcanic, and the 
Indians reported a recent  eruption of Monnt Idaho, a large 
peak a few miles from Mount Lapwai. 

The visitors �pent twenty minutes in  the crater. At 5 :45 
P.M. the flow began again, and they hastily retreated. Sci­
entific parties were fitting out at Portland, Oregon, toward 
the end of August, to visit the volcano. Mount Lapwai is 
one of the Blue Mountains, a low range crossed by the Sn�ke 
River. 

• • •  t ... 
New SteaDIer Cor Oregon. 

The new iron steamship, Walla Walla, the seventh vessel 
built by John Roach & Sons for the Oregon Navigation and 
Improvement Company, is now taking in cars and railroad 
material for the company, preparatory to her voyage to Ore­
gon. The Walla Walla is 336 feet in length, 40%, feet beam, 
23%, feet depth of hold, and of 5,000 tons displacement when 
loaded. She is  constructed wholly of iron , w ith seven water­
tight compartments, with one complete iron deck, and the 
second deck is three· fourths iron. As she is constructed for 
the purpose of carrying coal between Seattle, Puget Sound,  
and San Francisco, and wil l  probably return w ithout cargo, 
she is fitted wi th three water-ballast tanks to retain the cen­
ter of gravity on line with the keel, when the vessel is dis­
charged of cargo. All the deck houses are built of iron, 
and a handsomely furnished cabin and staterooms aft afford 
accommodations for thirty first-class passengers. The vessel 
is fitted with compound engines of 2, 000 estimated horse 
power, and has six cylindrical boilers, and her estimated 
speed when fully laden is twelve knots an hour. She is 
schooner rigged, with a square sail forward, and upon her 
arrival at San Francisco will t ake her place on the regular 
route with the two other colliers recently built-the Willa­
mette and., the Umati lla. 

. � .  � . 
Battery Carbon. 

A useful method of preparing cheap carbon poles for vol­
taic batteries has been devised by M. Mauri. It consists in 
taking finely powdered graphite mixed with an equal weight 
of sulphur free from carbonate, and heating the mixture in 
a crucible until all the sulphur is fused. The temperature, 
however, should not be raised over 200° Cent. When the 
mass is fluid it is poured i nto a suitable mould of metal, and 
a stout copper wire is inserted to serve for an electrode. 
When the mass is cool and solid it is ready for use. Its con­
ductivity is practically as good as that of the best retort car­
bon, and as it is more electro-negative than simple carbon, 
the electromotive force of the cell is h igher. By increasing 
the proportion of sulphur in the mixture a highly resisting 
composition may be obtained which can take the place of 
copper or platinum silver coils for telegraphic or electric 
lighting purposes. 
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AMERICAN INDUSTRIES.-No. 76. and kid and sbeepskin work, for fancy stitching generally, the plunger ; thus closing every joint in the beel, wbicb, 

MACHINERY IN THE BOOT AND SHOE MANUFACTURE, AT THE and for putting in linings, working button holes, IItc. The upon this machine, may be made of any sbape whatever. 
FAIR OF THE MANUFACTURERS AND MECHANICS' INSTI- goods made in the " Model Shoe Factory " being a standard This machine is tbe simpler and less expensive, as well 
TUTE, BOSTON. grade of beavy work. wax thread machines only are used as applicable to a wider range of style:.. 

Never before has there been so good an opportunity for here, two, with steam-heated wax cups, being used for After the bottoms and the heels have been at�:\ched and 
the public to become familiar with the modern processes of siding-up boot legs, two for sewing in the heavy sale trimmed, there is quite a variety of machines for trimming 
boot and shoe making as is presented in the " Model Sboe leather counters which give a proper stiffness to the heel, and shaping the edges, for buffing the bottom, and for bur­
Factory " of Messrs. Houghton, Coolidge & Co. , now run- two for making stays over the seams on the inside of the leg nishing the edges of the sole, shank, and heel, in all of which 
ning in the Fair of the New England Manufacturers and at the ankle, and another stitching on the straps at the top. operations the work is greatly expedited and generally better 
Mechanics' Institute at Boston. About lGO hands are Besides the machines bere shown doing this work, there are done than it would be possible ordinarily to do it by hand. 
employed, making an average of 600 pairs of boots a day, others shown in the Fair for similar use, and for sewing on But one of the last operations is the treeing, which has milch 
and doing the work thereon in the same way as the business heavy harness and belting. to do with the making of a nice looking boot, for the leathpr, 
is followed in half a hundred towns in Massachusetts, with The uppers having been put together, and the soles, which has been repeatedly wet and constantly handled 
all the modern appliances for facilitating production and sligbtly dampened, having been pressed into shape by a through so many operations, must be again made to look its 
making the best finished goods in complete and regular opera " beating out " or sole moulding machine, the next operation best, witb all the seams smoothed down, and the shape of 
tion. There have been otber exhibitions in which portions of is the " lasting," or tbe drawing of the upper snugly and the boot effectively brought out. 
t.he work have been shown, and much of tbe machinery now evenly over tbe last, so that it will fit closely in all parts, For this purpose a machine is here used which is quite 
employed in the boot and shoe manufacture has been in use and tbe edges just lap over the outer edge of the insole, all new in the trade, a representation of whicb is given in one 
many years, but here a visitor can see every detaii of the temporarily fastened until the outsole can be attached. This of tbe separate views on the first page, while it can also be 
work, from tbe leather as it arrives from the tanneries and is commonly done by band, tbe workmen drawing the readily seen in the foreground of tbe large view at the bot­
currying shop!! until the finished goods are boxed up in the leatber over with pincers and tacking it in place. To do tom. By tbis macbine hot air is used to warm the leatber 
cases which are to convey them from the exhibition build- this work by machine has been a task the solution of which thoroughly through, and so soften the oil and tallow with 
ing to distant parts of our own country, or even to foreign has been sought by mechanics and inventors for many which it has been curried. The operator, after putting the 
ports. We have, it is true, but a small export trade in boots years, but no machine for the purpose has yet been intro- wet boot on an arm of the machine, passes it on and adjusts 
and shoes, but this exhibition has been an object of great duced which has met with any considerable dpgree of favor another, until, when twelve boots are tbus placed, the first 
interest to many foreign visitors interested in the trade, as from manufacturers. Tbere is a lasting machine at work one has come round to him again. sufficiently warmed and 
well as to our own manufacturers, and some orders for goods here upon which years of labor and experiment bave been dried to be ready for the final rubhing, after which it goes 
for export direct have been placed by foreigners who have expended, and it appears to do its work fairly well. but it to the packer. Tbe amount of heat usually applied is only 
been there looking into our processes of manufacture. can hardly be said to have passed beyond tbe experimental about one hundred degrees, though this can be regulated at 

The illustrations on our first page give a good representa- stage as yet, and has been adopted by tbe trade to only a pleasure, and the better feeling and fine finish which this pro­
tion of this " Model Shoe Factory " and the building in limited extent. cess gives to the leather are easily perceptible. The hand 
which the exhibition is held, as well as of some of tbe most For the putting on of the soles, four different metbods are rubbi ng is also materially lessened, as is the work of taki ng 
important machinery used. The building is a solid struc- shown-one by a macbine sewing directly througb from the out ana putting in the feet, and far less space is required for 
ture of iron and brick, and occupies a ground space of 403 inside to the outside (this being under the well-known drying than is called for under the old system. 
by 551 feet, the sboe factory taking up an area of about 50 Blake-McKay patents), one by pegging, and another by wire Our illustration gives a view of the machines as they have 
by 450 feet, and in this section are to be found nearly 100 screwing. and the fourth by what is known as the Goodyear thus far been constructed, but patterns are now being made 
machines, large and small, operated by over 300 feet of and McKay system. Of the machinery for the latter we for a new style of table, in wbich the trees are so arranged 
shafting. But it is curious to note that, witli the vivid give illustrations on the first page, in connection with by a slotted joint that they may all hang down instead of 
portrayal of the methods of modern manufacture here which will also be found views showing the appearance ot being rigidly extended in their circllit as at present. A com­
brought before the eye, the crowds constantly passing and the stitch on a finished sboe, a cross section of insole pre- pany has been formed for the introduction of these mach ines 
repassing seem nowhere to find so great an attraction as in pared for stitching, and bottom with welt attached. The umier the title of the Hot Air Boot Tree :M:anufacturing 
watChing the work of the venprable looking shoemaker, who, boots and shoes made by this process differ from all Company. 
occupying an old shoemaker's bench on which he has otber machine-made work, and are a direct imitation of In all the work of a modern shoe factory, two points 
followed his trade for fifty-six years, continues here to hand-made goods. The shoe is lasted as for hand sewing, staJ,ld out in marked prominence. One is the extreme care 
represent. in the midst of such surroundings, the difference except that the insole is channeled, and tben a machine which is taken in the cutting of stock, not only to see tbat 
between " the old and the new. " working with a curved needle and awl in a small circle sews there is nowhere any waste, but to have every piece of 

The cutting of tbe sale stock, as in most modern factories, on a welt, in the same way as it would be done by hand, leather, so fal' as t he best experience can effect the object, 
is bere done with dies, and the fitting up of a large factory after wbicb another machine sews the outsole to the welt. worked up into just the part of a boot or shoe for which 
with the different sizes and sbapes of dies required forms no The only difference that can be detected between a boot or it was intended when the leather was bought. Tbe other. 
inconsiderable item of expense, leading the manufacturer to shoe made on these machines and one made by hand, is that and equally important point is the minute division of labor. 
strenuously oppose any change of fashion which will neces- in the latter the stitches are not likely to be as regular and It has often been said of late years that there are no shoe 
sitate the making of a differently shaped sale. In many even as they are in tbe machine-made work. makers now as we used to kno w thrm in former times, and 
cases the sale leather is first cut into strips, the width of Of course, boots and shoes made in tbis way have no nails this is to a great extent true, for but comparatively few of 
which equals the length of a sale, but the later and more or threads on the inside to hurt t he foot, they can be readily the workers in sboe factories now know more than one or 
approved plan is to cut directly from tbe whole side, as here repaired the same as a hand-made shoe, and they have all two special details of tbe work. But this limiting of tbeir 
shown. The Whole side is laid out upon a large table, the the advantages at flexibility with a proper firmness of sole, labor has made them especially skillful therein, and machines 
top of which is level with the bed of a machine long enough which is always found in welted shoes. The machines for · have been devised for nearly every separate operation. In 
to take in its entire length, so that the workman can place making this work have been perfected only by the expend i- the boot and shoe manufacture Massachusetts has always 
the die on any portion of the side, and then, by a treadle ture of many years' labor and a great amount of money, but been almost immeasurably ahead of every other section of the 
movement, instantaneously bring down a bar with sufficient Mr. Charles Goodyear, their inventor, whose father gave to country, and Boston is by far t h e  largest market for boots 
force to cut out the sole. This may be done as rapidly as the world its great India-rubber industry, would never stop and shoes in tbe world. There were shipped from there dur­
the operator can place tbe die, but good judgment is re- short of the realization of tbe idea with which he ing 1880 over two and a qUm"ter million cases of boots and 
quired in selecting the most thick and solid parts of the started out , of making boots and shoes by macbine shoes and rubbers, to interior and coastwise ports, the cases 
leather for outsoles, the thinner and poorer portions which would be in every respect equal to the hold,.ing from twelve to seventy-five pai rs per case. but con­
being nsed for insoles and heels. Smaller macbines of the best of those made by hand. That be has suc- taiDing, at it low estimate, over fifty million pairs. But with 
same style are Ilsed for cutting out the taps, counters, and ceeded is now being abundantly attested, not only by the this vast trade the competition is especially keen, a dollar 
heel lifts, as these are cut from the parts of tbe side left samples of work sho wn, but by the increasing demand for profit on tbe cost of twelve pairs of staple boots being con­
after all the outsoles possible have been cut therefrom, the the machines iu shoe factories, and for the goods made sidered a fair working basis on the husiness as it is being 
idea in each instance being to so place tbe dies on the stock tbereon from buyers in all sections of the country: done this year, with much of t1e business being done at 
as to avoid waste. Besides the macbines for making welted goods, the Good- even less than tbis figure. It is, therefore, particularly 

The cutting of the uppers is all done by hand, the sides of year and McKay exbibit also sbows their machines for appropriate, that in one of the two great fairs now bei n g 
upper and calfskins being laid out where the cutter can have making " turns, " a technical name in tbe trade to denote held in Boston, we sbould have so thorougb a represent a­
good opportunity to examine the leather in every part before shoes wbich are made inside out, and then " turned." This tiou of an industry so distinctively pertaining to tbat sec­
placing his patterns thereon, in order not only to cut up the of necessity can only be done in work where both the sale tion, and one in which the people everywhere are so directly 
stock with the least waste, but to be sure and have good and upper stock are light, but there is a heavy trade in such interested. 
strong leather on the vamp and forepart of the boot, the goods, a very large proportion of which is made on tbese 'I'he firm of Houghton, Coolidge & Co. , who make the 
poorer portions being used for tbe backs. machines. exhibit, run several factories, in different towns, for the pro-

In order, however, to give the leather such shape that it Among the machinery required in a modern boot and ductkln of a variety of leading styles of goods, which are 
may be brougbt to fit the last snugly, and not partially shoe factory, tbat for making and putling on heels occupies sold in all parts of the United States, their aggregate manu­
straighten out or lose its form at any time afterward, the an important place, and tbe work in this department is an facture not being exceeded by that of any other house in the 
uppers must be broken or crimped. To do this work well object of never-ceasing interest to the visitors at the Fair. country, and being materially greater tban that of any 
was always a laborious and tedious operation. until, about It is represented in one of the views at the top of the page, foreign house. Mr. A. L. Coolidge, being one of the exe­
ten years ago, the S. W. Jamison crimping machine and consists of a combination of machinery covering the cutive committee having in charge the getting up of the 
was mtroduced. A view of these machines is shown at tbe forming, attaching, and trimming of heels, by wbat are fair, proposed and undertook the setting up of the " Model 
top of tbe page. By their use the vamp of a boot of the known as the McKay, Bigelow, and Fisher machines. Shoe Shop, " when but little t ime was left to make the 
heaviest cow-hide leather can be forced into the desired The Bigelow macbine takes a heel, the lifts or layers of arrangements, but in selecting as its superintendent Mr. 
shape for lasting almost instantaneously, the stretch of the which have been assembled and tacked together, consolidates C. H. Tilton, who was a manufacturer for him in Ashland, 
leather required in this forming beinl'" so evenly distributed and shapes it under enormous pressure, punches it with nail- Mass. , he obtained a practical manager of rare executive 
that the strength of the stock is n at impaired and the leather holes, and inserts and partially drives the nails. The McKay ability, and the work has gone on smoothly from the day of 
will hold perm anently its new form. The machine is a I machine receives a heelless shoe and the heel thus prepared, the opening in such a way as to form tlie principal attrac­
powerful but not very complIcated one, a former, worked and instantly nails and clinches them together; at the same tion of the exhibition, and be in every way a credit to the 
by a lever, forcing the upper into suitably shaped jaws, time paring the heel to the required shape. originator of the plan and the great industry it so well repre-
which close upon and smooth it into the de�ired shape. The Fisber machine, now on exhibition for the first time, sents. 
These machines have �o fully met the requirements of the we have given the most prominent position at tbe right of 
trade that they have become de�ervedly popular and been our cut on account of its novelty. It is a modified and im­
widely introduced, as it had hardly been possible , before proved form of the Bigelow machine, the substantial differ­
this machine was brought out, to thoroughly crimp tbe ence being found in the construction and operation of the 
leather used in heavy boots and brogans so that they would mould which compresses and forms the heel. In the Bige· 
steadily retain their shape after repeated wettings. low machine, the mould is made in one piece and is adapted 

For the putting together of the uppers of boots and shoes two only to certain shapes of heel, while in tbe Fisher macbine 
distinct styles of machines are used, one using waxed thread the mould is made in halves, which first approach each 
for heavy lC'atbers, and for stock in general wh ich has other and compress the heel laterally, then vertically, and 
oil or stutIing in it. and the other using dry thread for goat finally punch it with nail-holes, all at a single descent of 

• • • • • 
Portrait oC Colutnbu8. 

In the Spanish Colonial Office of Madrid tbere has lately 
been discovered a portrait:' of Columbus, made when the 
great explorer WitS about 40 years of age. It represents him 
without any wrinkles on his broad forehead, with dark, 
thick hair. a brilliant eye, and a beaked nose. Tbe portrait 
is in perrect state of preservation and the inscription is 
intact. It reads: " Columbl1!1 Lygur. , novi orbis repertQr." 
The size of the portrait is about 16 by 20 inches. 
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POTATOES AND THEIR UTILIZATION. I potato mash can also be converted into a vinegar by allow-

One of the leading qualities of the potato is its extraordi- I ing the fermentation to continue after the sugar has all 
nary productiveness , far exceeding that of any esculent , been changed to alcohol, 01' more rapidly by passing the 
with which it can be place(\ in competition , one authority ' alcoholic liquid through an Essigbilder or quick vinegar 
placing the yield from an equal quantity of ground at thirty apparatus. A cbeap apparatus of this kind may be 
pounds of potatoes to one pound of wheat. made from a large barrel, as shown in Fig. 3. The bar-

In 1870 there were nearly one hundred and forty-four reI is provided with a perforated false bottom at a, 
million bushels of potatoes produced in the United Statrs, and a tight shelf at b. Birch shavings soaked in good vine­
and certainly much more than that quantity will be gathered gar are loosely packed into the space between the shelf and 
this year. In spite of the great market for this staple of false bottom. The shelf is perforated w ith a number of 
food . it very frequently happens, especially in some of the 
extensive farming districts in our North w estern States, 
where transportation rates are high , that overproduction so 
affects their value as to make the tubers unprofitable to 
handle, and, ns a consequence, thousands of bushels of them 
are ann ual ly lost or thrown away. 

In this connection we have been so frequently asked for 
what purposes other than as a food the potato can be uti· 
lizpd, that we wi l l  endeavor to answer the question. 

Potatoes are composed very largely of starch and water, 
their average composition in northern latitudes being : 
Water, 75 per cent ; starch, 21 per cent ; albumen, cellulose, 
fat, and salts, 4 per cent. The water can be expelled by I 
exposure to heat at a temperature of about 212' Fab . ,  the ' 
residue having the composition : Starcb, 83 '8  per cent ; albu- small holes, th rough each of which is dmwn a few strands 
men, cell ulose, fat, and salts, 1 6 '2 per cent. of packing thread knotted at the top so as to loosely close 

Nearly the whole of the starch can be separated from the hole, d d d / in the figure are short pieces of glass tubing 
potatoes by simple and inexpensi ve mechanical operations, secured in larger holes in this shelf. Around the sides of 
and as starch is a commodity for which there is always a the barrel, just above the line of the false bottom, are pierced 
good market, and as it can be stored for an in defi n ite time a number of air holes. W hen a warm alcoholic liquid is 
without danger of deterioration , i t  is obvious that potatoes poured over the upper shelf of this apparatus it gradually 
may be profitably utilized in the production of  starch. trickles down through the pack thread and over the shav-

The plant required to make marketable starch is quite iugs, where it is bJ'ought into intimate contact with an 
simple and easily constructed by any i n telligent farmer-a upward curren t of air from the air holes below to the glass 
wire basket to wash the tubers, a rotary rasping machine, a tube exit above, and is gradually changed into vinegar which 
few large tubs or watertight hogsheads, some wire and 
hair-cloth sieves, and a drying room, comprising the princi­
pal pieces. 

A simple rasping machine is shown in Fig. 1, and con ­
sists of a band wheel, A, over the rim of which has been 
secured, rough side out, a piece of sheet iron previously 
roughed up like a nutmeg grater by punching it full of 
holes with a blunt-pointed tool. The wheel is mounted on 
an axle supported by the wooden frame so as to revolve im­
mediately beneath the mouth of a metal-l i ned wooden hop­
per, B. 

A more eff'lctive rasper 01' grinder is shown in ·Fig. 2. It 
consists of a cylinder, c, twenty inches diameter and two 
feet long-, mounted on an axis. It is armed with steel saw 
plates placed about three quarters of an inch apart , parallel 
with the cylinder, and having small and regular teeth. The 
plates are held in position by iron clamps, so that the toothed 
edges project about four-fifths of an inch from the periphery 
of the drum. It is dri\>'en at the rate of about eight hun­
dred revolution s  per minute be fore the hoppel', and is  capable 
of pulping about forty. eight bushels of potatoes all hour. 
In both these machines the rasping surfaces are kept clean 
by the action of small jets of water projected with some 
force. 

As the washed potatoes are passed through one of these 
machines the pulp and wash water is run off into tubs, and 
after the coarser particles have been deposited, the milky 
liquid is drawn off into other tuhs and the starchy matter 
allowed to settle. O r, as in  large factories, the pulp may be 
rubbed and washed through a series of sieves, ranging from 
coarse wire gauze to fine hair cloth . After repeated wash­
ings with fresh water in the tubs to separate the gummy and 
fihrous matters, the �tarch granules are finally allowed to 
settle, and after the water has been drawn off the pasty 
mass of starch and water is lun off into long wooden troughs, 
sligbtly inclined, wherein the paste gradually hardens as 
the water drains off. When h ard enough it  is cut into 
blocks and put on shelves in a warm room to dry out. With 
good management from seventeen to eighteen pounds of 
clear starch can be obtained by these simple means from 
one hundred pounds of average potatoes, which could be 
disposed of in bulk at present prices. 

Starch is not only used for " starching " and sizing fabrics 
and for various food preparations, but also for the manufac· 
ture of grape sugar, glucose sirup, gum dextrine or British 
gum, and alcoholic liquors. When gradually heated in the 
dry state to about 160° Fah. , in a rotating cylinder similar to 
a coffee roaster, and kept at that temperature for a short 
time, the starch is transformed i nto a gummy substance 
called dextrine or British gum, soluble in cold water, and 
extensively used as a substitute for gum arabic. 

When boiled for a few hours with water containing a 
small quan tity of sulphuric acid it is gradually transformed 

collects in the portion beneath the false bottom and flows off 
through the curved siphon tube, g. If thc barrel is small it 
is usually necessary to pass the liquid through the appara­
tus three or four times before acetification is complete. 

Recent ly a company has been formed in Oalifornia for pre­
paring (among other things) desiccated or dried potato. 
The drying is  accomplished by passing a current of d ry air, 
at a temperature of about 140° Fah. , over the potatoes, cut 
in very thin slices, in  ki lns or ovens provided with a system 
of movable shelves. Doubtless a large demand for such an 
article would not be difficul t to develop . 

Boiled (dry) potato m ixed w i th  zinc chloride and barytcs into grape sugar or glucose-a kind of sugar extensively has been used to form an imitation alabaster and coral-l ike used by confectioners, brewers, distillers, and wine makers. com position. The acid used is removed from the sweet solution by adding • ' . ,  • .  
to it the proper quant i ty of chalk or lime with which the AGRICULTURAL INVENTIONS. 
acid forms an insoluble substance easily separated. An improved arm seeder has been paten t.ed by Mr. Philip 

Whisky can be made d irectly from potatoes. The pota- Strong, Jr. , of Snranac, Mich. .This device is to he carried 
toes, after being finely mashed with boil i ng water are mixed or worn by the person using it, by means of which all kinds 
with about five per cent of malt, the d iastase of which on of grain or seed may be scattered or sown broadcast over the 
standing converts the starch into grape sugar, one and one ground evenly and with less exertion than heretofore ; and 
half or two per cent of yeast i1' then added, and the fermen- the invention consists, principally, of a bag having a flexibJ.e 
tation allowed to proceed at a temperature of about 80° Fah . ,  tube or smaller portion connected to a sectional metal dis · 
until the sugar has been con verted into alcohol and car· tributer, which is provided with a valve, and adapted to be 
bonic acid. The alcoholic liquid when subm itted to distil- swung from side to side for throwing and scatteri ng the 
lation yields Whisky-one bushel of good potatoes yields grain, the supply of grain from the bag being regulated by 
about seventeen pouuds of th(l liquor. The fermented I means of the valve. 

An improved cotton chopper has been patented by Mr. Jay 
J. Johnson, of Aberdeen, Miss. The object ;:.f this in vention 
is to facilitate the chopping of cotton and other drilled plante 
to a stand. 

An improved fence has been patented by Mr. Jesse M. 
Womack, of Log Town, La. The object of this invention is 
to economize space and material and produce a substantial 
and durable fence. 

An improved cotton chopper has been patented by Mr. 
Friederich A. Helmecke, of Round Top, T,�xas. This inven­
tion consists in a novel construction and arrangement of 
devices for raising and lowering the hoes and throwing them 
in and out of gear. 

An improved harrow ,  patented by Mr. Benjamin Jones, of 
Orange, Ill. , has a series of long stationary beams, a series 
of short stationary beams interposed between the rear parts 
of the long beams, the connectiug cross bars, and moved by 
crank rods pivoted to the stationary heams . 

.. .. . . . 
The Great Fires in Michigan. 

While the loss of life duri ng the terrible fires in Michigan, 
during the first week in September, proves to be less than 
was at first estimated, the resulting d istress is far greater 
than any one supposed possible. The state of the afflicted 
commun ities is accurately described in the proclamation of 
Go vernor Jerome, dated Detroit, Mich. , September 15. He 

says : 
" Portions of four counties of this State, lying principally 

between Saginaw Bay and Lake Huron, have been devas­
tated by forest fires. A drought, almost unprecedented in 
this section of the country, had prepared the way for the 
calami ty, and houses. barns, fences, crops, cattle, agricul­

tural implemen ts, household furniture, clothing, and human 
l ife have been destroyed by its ravages. In some town ships 
the destruction is complete . and only a picture of ruin left. 
It is known that more than 200 lives have been lost by burn­
ing and suffocation. Many individuals have become help­
less through injuries and exposure, and some are blind.  The 
number of men, women, and children left without shelter 
is estimated at 15, 000. T h e  benevolence of the citizens of 
the State responded promptly to the first necessities of these 
afflicted people, but ample time has now elapsed, and suffi­
cient details have been received to make it evident that a 
wider appeal is needed. Tbe destitution prevailing in the 
suffering counties is  appalling . Enti re ne ighborhoods are 
involved in a common calamity, and cannot help each other. 
Sufferers have no provisions , except such 3S are brought 
from a distance, and no utensils to cook with. Necessaries 
of life, both large and small, have been destroyed. They 
need shelter, clothing, shoeH, cook ing stoves, kitchen uten­
sils, beds and bedding, wagons, harness, pl'HYs, hoes, tools 
of all kinds, seed for future crops, and whatever helps to 
make men self-supporting. " 

Four days later, after traversing a large portion of the 
burned district, Governor Jerome announced that his esti­
mate of the loss of life and the number of suEerers was not 
exaggerated. 

T h e  burnt district covers a territory of about 1 , 800 square 
miles, about one half of which escaped the flames ; the other 
half is a blackened waste, the destruction of property being 
pretty evenly d istributed over the whule territory. It was 
an agricultu ral country, with occasionally a village or .9 mall 
business center, w h ere were flouring mills, �awmil ls, stores. 
churches, etc. Many of these places and their i ndustries 
were wholly destroyed, .and in the farming portions, in the 
track of the fire, nothing is left for man's use but the  land . 

Barns, cattle sheds, and structures of every kind that remain 
are being utilized as temporary shelter for the homeless. 
Hospitals for the care of those who suffer from burns are 
already established. 

Any ooe who bas had experience of forest fires on a con­
siderable scale will be able to frame a faint conception of the 
terribl e  whirlwind of flame that burst upon the Mich igan 
settlers that fatal morning. Words are i nadequate to con­
vey auy idea of it .  

The Governor says further : 
" 'l'he aid extended to the unfortunate by those whose 

homes were saved will soon exhaust the surplus of the latter. 
What these people require is aid to procure such necessities 
as will enable them to live upon and till their lands. They 
must llave food until the harvests of 1882 are gathered. 
Anything short of this will fail to accomplish the u ndertak­
ing. 

" The first effect of this disaster was to stupefy or paralyze 
the energies of these people. The prompt aid and encou· 
ragement received have stimulated them to new efforts to 
help themselves. With the bare land aud their labor only 
left they begin to build anew. Already many are construct· 
ing log houses, and every available team is being worked 
with vigor to put in w heat, the seed for which is furnished 
by the rel ief comm ittees. They appreciate their condition 
and the necessities for labor, and will struggle hard to do 
their part as they have the opportun ity ."  

The attention of the public has been diverted somewhat 
from the Michigan sufferers by the I!ational affliction 
through the death of the President. It has been suggested 
that the materia ls used i n  draping dwel lings and business 
places be> contributed to t h e  victims of the fire. Very much 
of the material may be made useful for clothing, bedding, 
and other household purposes ; and liberal gifts of clothing 
and money would be likely to accompany such contribu­
tions. Winter is fast approaching, and what is done should 
be done speedily. 

© 1881 SCIENTIFIC AMERICIAN, INC



230 
THE FONTAINE LOCOMOTIVE. 

We present an engraving of the Fontaine locomotive. 
which is just now attracting considerable attention in engi­
neering circles. This macuine has been in practical use for 
some time on the Canada Southern Railway, and is credited 
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The peculiarity of the engine is that it has two sets of driv- ance, when motion is communicated to the upper wheels, 
ing w heels, one on top of the other. The main driviug the same motion is transmitted to the lower ones by friction .  
wheels in the  Fontaine engines are secured to  an elevated The lower wheels are constructed with two treads, the 
axle . above the boiler, and running in boxes supported by a periphery resting upon the rails, and the other supporting 
suitably braced frame, the cylinder and slide� being set the upper wheels. 

To prevent slipping, an air pnmp is employed, which is 
operated from the cab, and which acts on a system of 
levers, by means of which the frictional contact between 
the upper and lower drivers is diminished or increased , as 
occasion may require, without disturbing the bearing of the 
lower wheels on the rails. The engine is also provided 
with an equalizing truck, so as always to preserve the bear­
ing on the rail. 

With this improved construction the running speed may 
he materially increased without increasing the n umber of 
reciprocations of the pistons, and the parts are so arranged 
that the center of gravity of the locomotive will not be so 
elevated as to render it liable to leave the track in turning 
curves. 

An increase of the speed of locomotives as ordinarily con­
structed can be attained only by an enlargement of the 
driving wheels, or by an increase in the number of the revo­
lutions of the pistons. To enlarge the drivers beyond a cer­
tain limit is found objectionable, since by so doing the center 
of gravity of the locomotive is so elevated as to cause a sway­
ing or gauge motion, and the locomotive is liable to leave the 
track, especially on curves ; and it is found impracticable to 
materially increase the number of reciprocations of the pis­
ton, except at the expense of fuel and a possible straining of 
the boiler to carry steam at such a pressure as to overcome 
the backlash or expansion of steam in the cylinders, which 
cannot, under such circumstances, escape with sufficient 
rapidity through the ordinary exhaust ports. 

In the Fontaine locomotive these difficulties are overcome. 
We give below a table of the principal dimensions, for 
which, as well as for our engraving, we are indebted to the 
Railroad Gazette : 

Gauge of road . . . . . . .  . . . . . . .  . . . . . . . . . . . .  _ . . . . . . . . . . . .  4 ft. 8).2 In. 
Total wheel base . . . . . . .  : . .  . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . 21 ft. 5 in. 
Total weight of locomotive in working order . . . . . . . . . . . .  62,OOO lb_ 

Total weight on driving wheels . . . . . . . . . . . . . . . . . . . .  " . . . .  32,000 lb. 
Diameter of driving wheels . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 70 in. 
Diameter of upper friction wheeL . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 in.  
Diameter of lower friction wheel . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 in. 

Diameter of t.ruck wheels . . . . . . . . . . . . • . . . • . • . . . . . . • . . . . . . . .  42 in. 
Diameter of cylinder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 in. 
Stroke of cylinder . . . .  . . . .  . . • •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 in. 
Outside diameter of smallest boiler ring. . . . . . .  . . . . . •  . . ... .48 in. 
Size of grate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62);;'x33% in. 
Number of tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140 
Diameter of tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 in. 

Length of tubes . . . . . . . . . .  . .  . . . •  . . . . . • . . . .  . . . . . . . . .  . •  . . . .  11 ft. 
Square feet of grate surface . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . .  14).2 
Square feet of heating surface in fire box . . . . . . . . . . . • . . . . . . . . .  100 
Square feet of heating surface in tubes . . . . . . . . . . . . • . . . . . . . . . . .  806 
Total feet of heating surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906 
Exhaust nozzle-single or donble . . . .  . . . . . . . . . . . . . .  . . . . .  Double. 
Diameter of nozzle . . . . . . . .  • . . . .  . . . . • . . . . . . . .  . . . . . .. . . .. . . .  3 in. 

Size of steam ports . . . . . . . . .  . . . . . . • • . . • . .  . .  . . . . . . . . . . .  12xl!4 in. 

Size of exhaust ports . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . .  14x2.l!) in. 
Throw or eccentrics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  5 in. 
Outside lap of valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *! in. 

Inside lap of valve . . . .  . . . . .  . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . None. 
Size of main driving·axle journal . . . . . .  . . . . . .  . . . . .  . . . . . .  7).2 in. 

Size of truck-axle journal . . .  . . . . . . . .  . . . . . . . .  . .. . . . . . . . . . .. . .  5 in. 

Capacity of tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,000 gallons • 

.... . .  , .  

RECENT INVENTIONS. 

An improvement in tooth brushes, patented by 1\'11'. Roger 
S. Tracy, of New York City, relates to tooth brushes having 
removable pads or brush portions, and the object is to pro­
vide a simple, convenient, and inexpensive article of that 
character. 

Mr. Ernst Schultz, of Berlin, Prussia, Germany, has pa­
tented a compound for cleaning and preserving polished 
wood surfaces, consisting of linseed oil , olive oil, mast ic,  
sulphuric ether, tincture of ben zoin , oil  of turpentine, tinc­
ture of curcuma, and nitro · benzole. 

An improved grate for stoves has been patented by Mr. 
John Straszer, of Manchester, Mo. This invention relates 
more particularly to wood burning stoves of the form 
known in some localities as the . .  Tod " stove. 'l'he im·· 
provement consi�ts in combining a lugged and ribbed recip· 
rocating grate with a stationary grate. 

An improved machine for rolling and turn ing logs has 
been patented by Mr. William E. Hill, of Big Rapids, Mich. 
This is an improvement on the construction of the machines 
for rolling and turning logs for which letters patent No. 
233,755 were issued October 26, 1880, to the same inventor. 

An improved machine for bending avd flaring barrel hoops 
has been patented by Mr. Erastus Hibbard, of South Barrc, 
N. Y. The object of this invention is to furnish a hoop 
which will have the proper flare to fit a barrel or tub, and 
will be of nearly the same thickness at both edges and ready 
for application to a balTel w ithout work upon it by the 
cooper ; and to construct a machine for manufacturing snch 
hoops, the machine being capable of making the hoops of 
uniform size, and bending and flaring them at the sa lli e  
time. 

Mr. Louis C. GraJlpner, of Red Bluff, Cal . ,  has patented 
an improved blind-finishing machine which will bead, rab­

with being capable of attaining a speed of ninety miles an I ob,iquely and in a diagonal line to the axis of the driving bet, and joint blinds rapidly and accurately, leaving the 
hour. The second engine of this class was lately turned axle. The driving wheels are of the usual construction, side edges of thc blind paral lel . It can be re!ldily adjusted 
out of the Grant Locomotive Works, at Paterson, N. J. , and but do not touch the rails. Resting on the rails are other I to operate upon outside hlinds or upon inside blinds, rabbet­
is to be tested for two weeks on the New York, Lake Erie, driving wheels of the same size as the upper ones, with ing one edge and making the other edge knuckle-jointed or 
and Western Hailroad before it is shipped to its destination. which there is a frictional contact. There being no resist- of any other desired shape. 
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NEW INVENTIONS. 

A device for holding a cuspidor, in connection with a 
chair or other article of furniture, in such a manner that it 
can be used very conveniently when desired, but is con­
cealed when not in  use, has been patented by Mr. Willard 
F. Wellman, of Belfast, Me. 

Mr. Adrian C. Selby, of Maysville, Ky. ,  has pa,tented an 
improved soap that is adapted to all of the household uses, 
for cleaning clothing and fabrics, furniture, tinware, and 
for toilet use, the properties of the soap being such that it 
will remove grease, i nk, and iron stains from fabrics without 
changing their color and causing the colored figures of the 

, fabric to run upon the lighter ground. This soap is com­
posed of sal soda, un slaked lime, soft water, bar soap. resin ,  
alum, borax, benzine, salt of  lemon, and cream of tartar. 

Mr. George Wolfe, of Peoria, Ill. , has patented improve­
ments in earthenware pans, such as sauce and stew pans, 
which have their bails attached in a substantial way, and 
are so constructed that tiJey are not damaged or broken by 
the action of the excessive heat. The invention consists in  
the peculiar means for connecting a bail to such earthen­
ware pan, and in constructing the bottom of  the pan with a 
series of spiral ly radiating ridges which are of greater depth 
as they approach the outer edge of the pan, so that the outer 
surfaces of these ridges rest in a plane, while the bot tom of 
the pan is slightly curved, giving a slightly rising course to 
the air currents as they circulate out w ardly from the center. 

l'Ir. Orrando P. Dexter, of New York eity, has patent ed 
an improved i nstrument for dividing and subdividing circles 
and angles. It con-
sists in an instru­
ment combining a 
series of bars or 
arms pivoted to a 
common center, and 
slide links connect­
ting the bars. 

A lunch box, in 
which tea, coffee, 
and other liquids 
can be carried and 
heated, has been pa­
tented by Mr. Henry 
B.Dummer, of West 
Troy, N. Y. The 
boxisprovided with 
double bottom and 
sides forming a 
space or cham ber 
all around the box 
for holding liquids, 
which chamber is 
closed at the top, 
with the exception 
of an orifice through 
which it may be 
filled and emptied, 
the orifice being 
prov\ued w ith a 
suitable stopper for 
preventing the es­
cape of the l iquid. 

An improvement 
in railroad switches 
has been patented 
by Mr. Abraham 
Ayres, of New York 
CIty. The object of 
this in vention is to 
simplify and cheapen the construction of the kind of rail­
road switches that are operated by the weight of the car 
horses. 

Mr. John T. Crowther, of Carbondale, IlL , bas patented 
an improved dumping car to run upon rails. It may be 
used in building railways or for carrying ore or coal at 
mines, or for loading or unloading grain, and for various 
other purposes. 

Mr. Daniel B. Smith, of Topeka, Kan. , has patented an 
improved car coupling formed of a draw-bar provided with 
an arm on which a lever is pivoted having a block s}iding

'
on 

an upright of the draw-bar suspended from its inner end, the 
coupling pin being attached to this sl iding block, which is 
connected by a chain with a bevehld link: guide pivoted to 
the draw-hal', so that this l ink guide will be ra.ised to the 
outer end of the draw-bar when the coupling pin is raised 
thus guiding the link into the aperture of the draw-bar. 

Mr. Hans J. Muller, of New York City, has patented cer­
tai n new and useful improvements in electroplating circuits 
for the purpose of preventing the secondary current of the 
plating bath from reversing the polarity of the machine. 
The invention consists in a third or separate line which 
leads from a piece of carbon or other electric conducting 
material to the inner positive end of the magnet wire or to a 
post connected with the end of the magnet wire. 

Mr. Joseph H. Wright, of New York City, bas patented 
an improved form of pencil holder for use as an attachment 
of writing desks. The body of the holder is a box or bol­
low cylinder having a funnel-shaped or fiaring tubular 
extension to receive the pencil, and adapted for attachment 
to a desk or some appendage thereof. The cylinder con­
taius a spring reel similar to those employed in  a certain 
class of curtain roller attachments, and tbe pencil is con­
nected with the reel by means of a cord that is quickly 
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drawn off or wound up, according as the pencil is required 
for use or not. 

Mr. Samuel E. Rusk, of Croton-on-the-Hudson, N. Y. , 
has patented a novel telegraph relay and main line sounder ; 
and it consists, essentially, of a permanent magnet having a 
movable pole extension surrounded by a helix, the pole 
extension projecting between the poles of a second perma­
nent magnet and carrying the movable contact of the local 
circuit . The invention also consists in a local circuit, 
including a certain amount of' resistance a,. Jitional to that 
of tbe sounder magnets, wbich is either short-circuited or 
put wholly in the local circuit by the act.ion of the relay. 

Mr. William Russell, of Kilmarnock, County of Ayr, 
North Britain, has patented an improved apparatus for use 
in the manufacture of Scotch bonnets, etc. The invention 
consists of  an improved " jack " to fashion or shape knitted 
fabrics while being woven or knitted by a straight bar 
hosiery frame into circular sbaped fabrics. 

An improved ice cutter has been patented by Mr. Peter 
D. Falardo, of Cohoes, N. Y. This invention relates to 
machines that are operated by steam engines for cutting ice 
on ponds, rivers, and lakes. It is designed for cutting ice 
blocks lengthwise and crosswise. 

An improved door and window securer has been patented 
by Mr. William Seeman, of Honesdale, Pa. The invention 
consists in constructing a window sash fastening with two 
plates attached to each other at tbeir lower ends and con 
nected at their upper ends by a swiveled screw, and the 
pawl hinged to the upper end of one of the plates, whereby 

SLEEPING FISHES. 

the fastener can be adjusted to the size of the space between 
the sash and casing, and can be made to  secure both sashes. 

Mr. Thornton F. Williams, of Lower Cascades, Oregon, 
has patented an improved revolving dip net for catching 
fish as they are ascending streams. It is simple in construc­
tion, automatic, and adjustabl e  to tbe height of the water. 

Mr. Henry D. Hurley, of Weedsport, N. Y. , has patented a 
convenient and efficient device by which eggs may be tested 
by Illeans of a stream of l ight, the eggs being contained in a 
dark chamber. 

Mr. James Baldwin, of Huntington , Ind. ,  has patented 
an improved ink well which cannot be upset, preserves the 
ink in good condition, and is simple and convenient_ 

!1r'. John Turner, of Springfield, Ill. , has patented an 
improvement in sulky plows, the object of which is to lock 
the forward end of the plow beam of a sulky plow automat­
ically when the plow is raised from the ground. 

.. . . .  -

IlDproved Tobacco Pipe. 

Mr. Jacob H. Van Riper, of 184 Market St. , Newark, 
N. J. ,  has lately patented an improvement in tobacco pipes, 
the object of which is to prevent  the entrance of nicotine 
and essential oils of the tobacco into the mouth of the 
smoker, and to retain them in the pipe stem. The improve­
ment consists of a sectional pipe stem having two central 
sections with large bores or chambers for the condensation 
of the nicotine and essential oils. These are coupled 
together with a coupling nut of comparative small bore, 
provided with reduced terminal central bosses, that serve to 
retain the condensed oils in the pipe stem, the nut being 
inserted into the opposite ends of tbe central sections. In 
effect thi s  improved pipe stem is a doubly-chambered 
reversible stem. 
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SLEEPING FISH. 

Since the invention or large aquariums the inhabitants 
of the marine world have been carefully studied in their 
native element, and many interesting observations and im­
portant discoveries have been made. The Berlin aquarium 
is especial ly well arranged for the scientific st\ldy of fish 
life, and lately it lIas settled a much disputed point. 

" Do fishes sleep?" has often been asked, but never 
authoritatively answered. Older i nvestigators denied the 
possibility, but lately this opinion has been changed in con­
sequence of the following facts. 

Generally the life of a fish is more simple and monotonous 
than that of animals or birds. The fish devotes its time 
entirely to seeking nourishment. It does not regularly hunt 
its prey, though it is known that it is much more active at 
some times than at other times when it seems to rest quietly. 
This active state is more frequent, as even when tbe fish is 
apparently playing at rest it is still ready to seize on any 
passing prey ; but when tired or satiated it remains quiet in 
a way that resembles the sleep of the beasts of prey. 

Generally fish hunt night as well as day ; indeed some 
only commence their activity with the twil ight, and rest 
during the day, in certain places, either lazily floating in 
the water or hidden in the mud, their belly only visible. 
Tbese facts have been lately proved by Dr. Hermes and 
others. 

In one division of the Berlin aquarium were about a dozen 
carp (Oaprinl1B carpia) that commence in  October to act 
curiously. From time to time the majority of  the fish, occa-

sionally all of them, 
would assume a 
crooked posi tion 
(see engraving), and 
remain so for bours, 
or until tiJey were 
disturbed. When 
worms or other food 
were thrown into 
the water they 
would spring up to 
seize it and imme­
diately resume tbeir 
old position. These 
fish were often very 
particular in choos­
ing tbeir resting 
places. Some would 
examine careful ly 
with their heads the 
surrounding rocks 
and stones, then 
slowly turn tbem­
selves over on the 
right or left side, 
and eitber remain 
quiet or swim away 
to seek some other 
place. O ther fish 
would lie on the 
gravel, resting on 
their heads and tails, 
in the form of a 
bow. One carp al­
ways stood on i ts  
head with i ts  body 
erect in the wa ter­
a veritable wonder 
of balancing that 
showed the capabi­

li ties of its fins. It was easy to arouse most of the fish by 
means  of food or of a noise, but some of them slept so 
soundly that it was only possible to disturb them by hitting 
or shaking them repeatedly. The lidless, always-open eye 
of the fish makes it difficult to distinguish its sleep from its 
periods of ordinary rest, but this last experiment was con­
clusive. 

The suggestion that this behavior is tbe result of illness is 
answered by stating that this babit of sleep was observed 
nearly every day for Illore than six months, and during all 
that time the fish ate regularly, and were free from any 
appearance of sickness. 

It is possible that, as carp bury themselves close together 
in the mud during the winter, when they are free in the 
ponds, this behavior in the aquarium was simply their 
usual winter sleep, modified by disturbances and their 
altered mode of life. 

• I .  t • 

The Geographleal Congress. 

The first session of the Geograpbical Congress in Vienna 
-the third annual meeting-took place September 15. Many 
explorers and other celebrities were present.  The congress 
was opened by the retiring president, M. De LesseFls. The 
acting president was Prince Teano, president of tbe Italian 
Geographical Society. One of the American delegates, 
Professor Barnard, of Columbia College, proposed a general 
meridian for all t.he world with a system of standard time. 
Tbe plan is to divide the globe into twenty-four meridians 
of fifteen degrees each, each comparing with the twenty-four 
hours of the day, the prime or first meridian to pass through 
Behring Strait, the hours of the day to be counted from one 
to twenty-four, the A.M. and P. M. of the present system 
being abolished. 
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ENGINEERING INVENTIONS. 

Mr. James Manes, of Denver, Col. , has patented an im­
proved machine for pulverizing and amalgamating ores. 
This invention relates to a machine for extracting gold and 
silver from their ores or from tailings. It consists, mainly, 
in a series of metal cylinders placed horizontally and made 
cone-shaped or tapering, so as to be larger at one end than 
at the other. the said cylinders being provided at their large 
ends with detachable heads, and being arranged with the 
large end of one ahove the small end of the other, and the 
cylinders being connected by spouts arranged alternately at 
opposite ends, so that the ore travels by gravity down to the 
larger end of the cylinder and enters the smaller end of the 
next subjacent cyl inder, and in each of which cylinders is 
arranged a rotary shaft bearing muners, brushes, or other 
devices for pulverizing, st,irring, and mixing the ore with 
mercury or other chemical as it passes through the machine. 

Mr. Jacob J. Anthony, of Sharon Springs, N. Y. , has 
patented a new and improved car truck, which is strong 
and durable, and has a broad spring-bearing for the car 
body, and which prevents undue wear of the wheels and 
rails at the curves of the latter. 

An improved furnace for steam boilers has been patented 
by Messrs. Josef Nitsche and Theodor Grellneth, of Vienna, 
Austro-Hungary. 'rhis invention may be carried out in 
various ways, but the main feature in all is that a part of 
the air which passes through the grate and is thereby 
heated, is led to a passage or chamber, whence it, at a cer­
tain height above the grate, is made to  meet the gaseous 
products of combustion before they escape over the blidge. 
The carbon particles which have not heen consumed, or the 
carbon which has only been formed into carbonic oxide and 
otberwise escaping into the chimney, are thus again brought 
into contact with the oxygen of the heated air, and thus 
completely burned .  

An improved steam engine valve has been patented by 
Mr. William Hopkins, of Dubuque, Iowa. This invention 
relates to that class of valves known as " steam actuated 
steam valves, " that are operated by steam and not by me­
chanical attachments. 

Mr. Robert Holbon, of Alpena, Mich. , has patented an 
improvement in car couplings, which consists, principally, 
in providing the draw heads of each of the cars with hori­
zontal draw bolts, upon which are pivoted the spring actu­
ated bevel-headed connecting bolts, which may be simul­
taneously operated from either of the cars for disconnecting 
the same by means of double-acting tumblers. 

An improved side bar for locomotives has been patented 
by Mr. John R Fish, of Grand Rapids, Mich. The object 
of this invention is to prevent the side bars of locomotives 
from breaking in cold weather. The invention consists in a 
side bar connecting the driving wheels of a locomotive, 
baving longitudinal strips of wood attached thereto parallel 
therewith to break the shocks or vibrations caused by 
irregularities of the track. 

A breakwater for protecting harbors and roadsteads, dnd 
keeping open chan nels through bars at the entrances of har­
bors, the mouths of rivers, and in other places, has been 
patented by Mr. Alexander G. Follett, of Velasco, Texas. 

Mr. Wendel Col l in ,  of Pittsburg, Pa. , has patented an 
improvement in car couplings, the object of the improve­
ment being longitudinal a coupl ing which will lock auto­
matically, and may be unlocked from the plat form, sides, 
or top of the car. It may be used where the cars differ in 
height. 

' 

Mr. David Nevin, of Silver Cliff, Col. , has patented an 
improved stamp guide for ore mills, which is durable, 
easily kept in order. and it provides better facilities for 
taking out st�mps and changing and repairing guides as 

J titutifit �mtrintu. 
against the lantern at night might break tbe glass. A s  i t  is 
many are caught in the netting. The Major said he once 
caught seven brant at one time, and they had thus captured 
as many as 300 birds in a single night.  

Let us climb laboriously up the winding stairs of the 
gradually narrowing tower, and count 228 steps as we 
ascend. It is a tough job even for the keepers who are used 
to it, and the climber winds around and around the twisted 
stairway, until he gets almost into the condition of the 
whirling dervish. The stairway finally comes to an end in 
a little room beneath the lantern, and on a level with the 
balcony outside the tower. Here they sit at night serving 
four-hour watches. and as the tower vibrates in the wind 
they superintend the light above. We go up into the lantern 
and see the wonderful construction that makes this powerful 
light. Imagine yourself in the chimney of a mammoth 
lamp, ten feet high and six feet acroRs, the central part of 
the sides made of thick curved glass, and all the rest, top 
and bottom, of curved prisms act ing as a multi tude of reflec­
tors. In the center is a large lamp with four circular wicks, 
arranged regularly one inside the other. Above and below 
are huge reservoirs of lard oil, with pumps moved by clock­
work wh ich regulate the supply. Two gallons of oil are 
burnt in a night to keep up 'this artificial sun for the 
mariner, which outshines any other ligh t  that has yet been 
adapted for lighthouse nse. 

The view from the top of this tower is grand. Far out to 
sea the haze over the water obscures the junction of the 
ocean and sky, but vessels spread their white sails in all 
directions. 

-----------4.�IH.�.�.�----------
Draining a Bog. 

The following account of drai n ing a bog in Holland was 
furnished the Times of London by a local corresponden t :  

My steps were directed to the well-known reclaimed estate 
of Mr. Nel'ing-Bolger, called Principell, about two miles 
from the little s tation of Mill, on the Boxtel-Wesel Railway. 

The entire estate is of 1 , 500 acres, amI cost lIr. Nering 
£10, 000 about twelve years ago, he having paid that sum for 
it when in  the original bog state to the community of Mill. 
Mr. Nering, in the meantime, went over to North Germany 
and studied the methods of reclaiming bog lands as followed 
at or near Osnabriick and Arenberg-Meppen, and other 
pl aces, and after a careful study of those methods returned 
home, determined to make the experiment on a bold scale. 
Bold it certainly was. for in addition to his £10,000 paid 
down as purchase-money of 1 , 500 acres of a treeless waste 
of bog, it cost him £12,000 more in drai ning, labor, manures. 
and put t ing up the requisite farm-buildings, including his 
own residence. As Mr. N ering truly told the writer, those 
in Holland who have the money will not enter upon experi­
ments of this kind, and those who have not the money cannot. 

The general plan of the estate has been to select 1 . 000 acres 
for reclamation, which has been done, while the remaining 
500 acres are left for future operations, when Mr. Nering's 
convenience may permit. In the meantime he prefers to 
wait the result of his 1 , 000 acres and the experience he will 
gain year by year before he attempts to reclaim the remain­
ing 500, which will  also supply him with fuel for himsel f 
and the fifty men or so who work the farm for him. Mr. 
N ering commenced operations about eight years ago, by cut­
ting suitable ditches and roads, all in parallelogram form, 
thus dividing the 1 , 000 acres into four divisions of about 250 
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w hich costs 5s. for 200 pounds. including carriage from 
Stassfurth. He al�o uses about 80 pounds of nitrate of soda 
per acre, whieh costs him about 30s. for 20J pounds, and 
then he uses a fair proportion of the more c();tly, but neces­
sary, phosphate  of lime, which he makes himself by first 
buying bones at about £4 to £5 per ton, and mixing them 
with sulphuric acid. 

Mr. Nering uses large quantities of his farm-yard manure, 
and finds it better to put the farm-yard manure separately 
on his l and, because of the difficulty of evenly mixing it 
with the mineral manures. These latter he therefore applies 
as guano is sometimes or generally applied-that is by scat­
tering it with the hand, thereby insuring a tolerably even 
distribution. He has experim ented with various quantities 
of the kainit per acre, having used as much as 400 pounds 
per acre ; but as he did not find any proportionat e advantage, 
he of course now restricts himself to supplying only 240 
pounds per acre. Mr. Nering suspects that the potash and 
nitrate soon pass away, from their soluble natere, into the 
drains, and so into the river. Notwithstanding this, he i s  
amply satisfied with the profitable results of  his experi­
ments, which have shown a steady four to five or six per 
cent on his capital outlay per annum s ince 1875, ahnough the 
latter seasons have not been propitious in Holland any more 
than in the British isle. 

In a recent  pamphlet Mr. Nering's example is cited as a 
notable example of the North German and Dutch method of 
bog reclamat ion, and the assertion is made that Mr. Nering 
had realized in one year (1875) a net profit of twenty-two per 
cent on his outlay. I took the opportunity of calling Mr. 
N ering's attention to this statement, asking if it werEj really 
true, and he at once declared that he had never realized 
more than the modest four  to five or six per cent I men­
tioned before. 

Any way, the truth is that Mr. Nering's experi ment is a 
substantial success, and it is well that the error just men­
tioned has been discovered and rectified at a moment when 
the Irish land question is to the front, and when, no  doubt, 
vast sums of the publ ic money will be asked for and pro­
bably voted for reclamation of bogs in Ireland. It is of the 
first import ance, therefore, that the facts should be kn own, 
both in the interests of the Irish and the other nations form 
ing the British Isles. I especially put the question to Mr. 
N ering as to his op'inion of the conditions requisite to a bog 
being reclaimable, and yielding a reasonably profitable 
return. lIe distinctly gave his opinion that the first requisite 
is that the land can be drained successfully, and the second 
that the bog is not deeper than five feet, or six feet at the 
outside ; further, that it should rest on sand or on marl , hut 
not on stiff yellow clay ; the marl. to be spread on the surfl\,Ce 
of the bog, would weather and fall under the frosts and 
rains, and would, l ike the sand, give the requis i te top-d ress­
ing upon which the chemical manures could be spread. But 
if the bog is more than five or six feet deep, it must be pared 
down to that depth before there can be a reasonable prospect 
of profitable reclamation, and if that can be done and the 
water can be drained away , the experiment. properly con­
ducted, must be a success. Mr. Nedng's land is, in fact, a 
mere skin of turf or bog of from one foot to certainly not 
more than three feet in depth, and probably not averaging 
more than two feet, and this rests on a hungry sand such as 
might have been l eft on the shore of an estuary. 

----------_ ...... 'H • .-.'-< .. _- ---- -- - -
acres each, and each division again subdivided into suitable History 01' the Screw- Propeller. 

plots for drainage and cultivation purposes. For each of the The erection of a monument to Sauvage, who is believed 
four principal divisions Mr. Nering built a suitable farm and to be the first to have practically applied the screw propeller 
outbuildings for stock, etc. , and over each division he to the driving of ships, has given rise in France to a dis­
appoint.s a farmer, who is put upon his mettle by being made cussion of the true h istory of the propeller. and the interest­
a kind of partner, his remuneration depending entirely upon ing fact has been elicited, says Eligill eering, that it  was 
the results of the land und�r his care. The whole estate is actually applied on a small scale by Leonardo da Vinci about 

.. , . ,  • closely supervised by Mr. Nering himself, assisted by an in- the end of the fifteenth century. That great artist and 
they wear out. 

----------���-.-----------
The AbsecoJll Beacon Light. tendant or bailiff. I, of course, could not see more than the engineer endeavored all Lis life to find a means of flying; 

There are a few great beacon lights on the Atlantic coast springing crops which, however, seemed quite as backward and though his admirable studies on the flight of birds are 
that are known by the mariner the world over. One is at as iu England, many of the fields of oats and  maize especi- well known,  few are aware that he invented several appara­
Hat teras, others at Cape Ann ,  Cape Cod, Grey Head, Minot's ally having only just been sown ; but  the cattle were in tus for elevating man above the ground and wafting him 
Ledge, and Nantucket, and another at Absecom. This great capital condition, and Mr. N ering seems inclined to devote through the atmosphere. All these solutions of the aerial 
Absecom light at Atlantic City, furnished by a Fresnel lens of himself largely to stock for the development of his estate problem are independent of the principle of levitat ion, and 
the first order, which gives a mass of light six feet wide and and for present and ultimate profit. The manure of the aim at realizi ng flight by apparatus heavier than the air. 
ten feet high, burns steadily from sunset to sunrise, and can beasts is, of course, all used in the cultivation of the land , Among these numerous plans. which can be seen in the 
be seen from the deck of a vessel twenty miles at sea. It is and as the stock increases ,  lIr. Nering is enabled to do with " Codice Atlantico " deposited in the Ambrosian Library of 
a fixed white light, exhibited from the top of a tower 167 less of some of the chemical manures with which he began Milan,  and also in the volumes belonging to the library of 
feet high, and is visible all round the horizon. To protect the experiment a fter the me thods of the Osnabriick and the Institute at Paris, there is the  design of a large screw 
the tower thousands of tons of stone and huge dikes are North German school of waste-land reclamation. Th� land destined to turn round a vertical axis, beside and below 
placed on the seaside, but the washing of the waves seriously yields capital pasture of grass and clover. which are written some notes in Italian to the effect that the 
threatened it. until three years ago a pier was constructed a This brings me to the main point of the experiment, viz. , thread of the screw should be of i ron wire stiffened with 
long distance out to sea, and since then the land has made, the use of chemical manures, whieh is a method that has light supports, and covered with l inen cloth having its pores 
removing the beach hundreds of feet away from the tower only been practicable since the great ' potash deposit dis- stopped with gum. According to the author, when this 
and the town. About twenty-five years ago a huge package coveries in the Stassfurth district and Anhal t duchy some screw is rapidly t urned, it mounts into the air. The design 
was sold by auction in New York for unpaid custom duties, dozen years ago, or rather more. Prior to those remarkable ' is a very rough one, but it is perfectly clear, as may be seen 
and brought about $200. It had been consigned in France discoveries of potash salts i n  various comhinations, the at page 401 of the Comptes Rendus for August 29. We see, 
to a person who had never called for it. Being opened, an supply of th is  ferti lizing material was limited to costly therefore, that Leonardo da Vinci in all probability invented 
immense Fresnel lens of the highest order was found, and mpthods and sources, which made the article too dear for the screw propeller, and first applied it to aerial locomotion, 
this is now the Absecom light. It had cost the Government agricultural purposes of this kind, and this discovery may thereby anticipating M. Tissandier in his recent application 
about $11 ,000, and they thought it was lost. Ld us make truly be said to bave come in time to revolutionize the agri- of the same device (0 a bal loon by means of stored electricity. 
this great lighthouse a visit. Major Wolf. the keeper, lives cultural procedure in the reclamation of bog land. The The latter employs bamboo for the framework of his screw,  
in  a modest brick build ing at the foot of the tower. He i s  a method pursued is to dig broad ditches, . to  drain and to  and curiously enough the Itiilian philosopher also suggests 
bird fancier, and has It large lattice-work house near by, I divide the bog into suitable plots, and at the same time to the use of long stout reeds. , Moreover, on consulting the 
with almost a hundred pigeons, many of them carriers, and supply the requisite amount of sub sand to put an even layer " Saggio delle Opere di Leonardo dll Vinci, " published at 
some of them most amusing tumblers, while over the of four or five inches in thickness on the neighboring plot of Milan in 1872, M. Govi finds that that universal genius had 
assemblage presides a solemn wild goose. As we signed the bog land. Mr. Nering then spreads upon the sand after a studied the effort exerted iu striking the air w i�h plates of a 
book a pretty little rose-breasted grosbeak, which had been slight working of it his mineral manures in the following given size, and also invented the well-known parachute, of 
caught in the netting o utside the lantern, chirped merrily in proportions-viz. , of kainit, which is a double sulphate of which a rough design is given, showing the fisure of a 
its cage. Were it not for this netting the bit'da flying potassium and magnesium, about 240 pounds per statute acre, man clinging to it. 
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The Tehuantepec Ship Raihvay. to which thc elevation and contortion of the Himalayas are from the time the ore arrives until the lead containing the 

While the preliminary works of the Pan ama sh ip canal due, are still in action ; and that the highest mountains in gold an d sil ver is poured out to cool. We expect to reduce 
are in progre�s-though, accordin g to the imperfect informa- this world owe their height to the fact that the process of a ton every ten minutes at a cost of one dollar. " 
tion afford ed, the progress is very small and the difficulties elevation is still in progress to a sufficient extent to counter- Mr. Hamilton t hen showed the reporter th rough th e  works, 
far greater than were foreseen-Captain Eads is earnestly balance the effects of denudation. in which nearly one hundred men are employed fitt ing the 
developing his project for the construction of a ship railway " In Sind and the Suleman ranges, there is much probabi- machinery together. As about thirty-five tons of molten 
across the isthmus at Tehuantepec. The abil ities of Captain lity that some move ment took place during Miocene and Plio- lead are used in this machine, it has to be of the most sub· 
Eads, both as an engineer and a financier, have been too well cene times. Some slight uncon formity between beds, else- stantial character. The furnace for heating the ore and the 
established by the succes.sful completion of one of the where conformable, and the absence of different groups in hlast fires for furnishi ng heat are all enormous structures. 
great engin eering works of the world-the deepening of  one parts of  the country, may thus be explained ; but the prin- .. . . . •  
of the mouths o f  the Mississippi-for th is scheme to be cipaI disturbance is clearly of post-Pliocene date. To the MISCELLANEOUS INVENTIONS. 

passed lightly on one side, and pronou nced chim erical ; on east ward, in Burma, however, the Pliocene formations of Mr. J. N. Proeschel , of Milwaukee, Wis. , has lately patent-
the contrary, emanati ng from such a source it commands the Irawadi valley are but lit tle disturbed, an d  the Miocene ed a n improvement in firearms which consists mainly in the 
the most serious attention both in a professional find a com- beds, although contorted , are unaltered ; wbile many of tbe combiuation, with t he usual self-cocking lock, of a concealed 
mercial point of view ; it would be at once the most origi- Eocene and Cretaceous rocks are greatly chan ged, besides trigger readily projected from a small guard by a pressure 
nal and boldest engineering work ever attempted, and if having undergone excessive disturbance and folding. Tbese of the thumb or fi nger. This arrangement, by doing away 
successful would have an incalculabl e  effect upon the carry- facts may, perhaps, indicate that the disturbing forces were with the usual open guard and projecting trigger, notably 
ing trade of America, and to a less extent upou that of- the more severe to the eastward in middle Tertiary times, and d iminiR bes the bulk and weigbt of the lock wbile increasing 
whole w orld.  In the United State.'! the questiou is one that the main action to the w estward was of later date ; a the safety in handling and carry ing the arm. While the 
attracting great attention , for not only .is the work of lL De view partly supported by the fact t hat there is evidence of invention applies to all firearms, the advantages which it 
Lesseps generally regarded w ith a feeling of mistrust,  and elevation havi ng taken place in the Himalayas, near the affords when appl ied to re volvers are especially noticeable. 
with a sent i m ent of jealousy also, but the route located by Ganges and Sutlej ,  at an earlier period than farther to the These advantages are, of course increased safety and dimi­
Captain Eads lies so much nearer the direct line o f  travel westward. In the Simla area there is marked u nconform- nished bulk. 
that it would naturally absorb n early all the trans-isthmian i ty, due evidently to upheaval and denudatiou combined, An improved machine for treating grain has been patented 
traffic. between the Sirmur and Si walik series, and bet ween the by Mr. Charles T. Sch ramm, of P"n toosuc, Ill. The inven-

On a subsequent occasion we shall consider this point lower, or Nabau, group of the Siwalik series itself and the tion con sists in combinin g an air flue and sliding screens, the 
in more detail, but at present we will conten t ourselves with next overlying subdi vision ; whereas farther west, in the flue provl ded with two openings and hinged plates. 
a few figures relating to th e  t w o  routes. Speaking roughly Northern Punjab, all the groups fol low each other in appar- Mr. George W. Logan, of New York city, has patented 
the ship rail way route is at the north au d  the ship canal at ently comformable seqnence. The evidence, however, is an improved hat and clothes rack wbich can be folded very 
the south of th e isthmus connecting the two continents, tbe , not Bufficient to prove that the contortion to the eastward is compactly, and the arm s  of wh ich can be raised, lowered, 
' ines of crossing being about 1, 100 miles apart. This is a older than to the westward ; and the absen ce o f any import- and locked at allY desired inclination very conveniently and 
matter of the utmost importance, especially si nce Captain aut break in Burma is opposed to the suggestion of great quickly. 
Eads has opened for large ships the gre at waterway of the movements h aviug taken place in that country in early or An improved attachment for clotb -shearing machines has 
United States ,  and converted New O rlean s  into a vast sea- mi ddle Terti ary times. been patented by MI'. David McColl , of Cleveland, Teun.  
port. A ship leaving the mouth o f the ·Mississippi for Cali- " It is evideut that the forces, to which the priucipal ranges The object of this iuvention is t o  take the curf and slack out 
fornia, Japan, or China would , if intendiug to cross the in tbe ext ra-peninsular area owe their direction, have not of the selvages of cloth , so as to present a smooth , even sur­
isthmus by the canal , after passing the si te of the railway, only been exerted throughout a considerable portion of the face to the shearing cylinder. 
be obliged to follow the coast. for 1, 100 miles to reach the Tertiary period, but that these iorces have acted COli tempo- Mr. John Brunny, of Fort Scott, Kan. , has paten.ted an 
canal, and h aving crossed, pass u p  the coast on the westeru raneously, at all events in the post-Pli ocene period . "  improved calf and cow weaner. The invention consists in a 
side for the same distance before reaching Tehuantepec. .. � .  I • wire pointed at the end , bent to form a h ook, a spring coil, 
Thus the voyage would be necessarily 2,200 m iles furtber Antarctic Ice. and two angles, and h aving a pointed wire attached to it in 
than by tbe ship railway. This would represent a saving of Mr. Buchanan made experimen t s  on the melt ing point line with its pointed. end, the wi re bent i n to a l oop at its cen-
about nineteen days on a rOllnd trip between New Orleans and amount of salt contained i n  salt w ater iee. ter, coiled around the main wire, and having its pointed ends 
and San Francisco, and a saving of twelve days on a round He came to the conclusion, from analyses of successive projecting. The device is to be applied to the nose of the 
tri p between New York and San Francisco. Shipowners meltings, and the varying of the melting point, that in salt calf. 
and merchants alike w i l l  u nderstand the practical results of water ice " the salt is not contained in the form of mechani- Anchor chains are usually connected to the shank of the 
such an economy. cally in closed brine ouly, but exists in the solid form, either anchor by a ring or shackle that is held on the end of the 

Although Captain Eads' project b as not yet advanced so as a single crystalline substance or as a mixture of ice and sh ank by a pin or bolt. With tbat manner of connection the 
far upon the ground as that of l\f. De LessE'ps, it  stands upon salt · crystals. " cbain frequently fouls with the a nchor and prevents it from 
at least as firm a foundation, and its ultimate prospects are He thinks that by fractioual melting salt w ater ice might hording. Mr. John J. Moule, of Fishkil l ·on-the-Hudson, 
probably far brighter, apart from its physical advantages. be made to yield water fit to drink, although when a lump N. Y. , has patented an improved shackle bar for anchors, 
The concession granted by Mexico to Captain Eads is a is melted as a w hole the resulting water is undrinkable. which prevents anchor chains from fouling without limiting 
peculiarly advantageous one, the estimate for coustruction We crossed the Autarctic circle on February 16, passiug free movement of the chain and anchor. 
is only £15, 000,000, as compared w ith £48, 000,000 for the about six miles to the south of it . There was open water Messr�. Dani el W. Shaw and Pleasant W. Brown, of 
canal, and i f  these figures are insufficient,  the excess of cost ahead, but the Challenger was not strengthened for ice Murfreesborough , Tenu . ,  have patented an improved steam 
in each case will probably be in the. proportion of the esti- work, and we were not ordered to proceed further south, so engine. The object of this  invention is to economize steam 
mates ; t.he work could be completed in four years, and there we turned back. an d  to cause a constant equal pressure or strain upon the 
is no doubt as to the amount of traffic which would await There seemed to be a deep opening in the pack here nearly driving shaft of the eugine. The in vbntion is an improve­
the railway ou its completion. Naturally the undertaking due south of Heard Island. men"t on steam engines having more than one movable piston 
will meet with much political opposition in the United We subsequen tly passed within six miles of what is marked working in the same cylin der, each of w hich is separately 
Stat es, but on the other hand it will meet with widespread on maps as Wilkes' Termination Land, and found that this connect ed with the crank shaft. 
and powerful support. The chief opponents will be those did not exist. Lizzi e I. Jones, of Texarka na,  Ark. , has patented an 
whose material i nterests lie in preserving railway mouopo- Wilkes, no doubt, was deceived by the land-like appear- improved portable bath tub, which when not iu use can be 
lies, and p reventing the carry ing out of any work which , uo ance of distant icebergs. compactly folded. 
matter how vast the national benefit resulting from them, It is to be noted that he merely says that he saw appear· An improved car coupling has been patented by Mr. 

would produce competitiou and destroy monopoly. On the ance of lan d here, sixty miles distant, but high and m ount- Nicholas Barr, of Cayuta, N. Y. The invention consists in 
other hand, support w i ll come ou all sides from those who ainous. Otbers have n amed it for him and placed it on the the peculiar construction and arrangement of the parts, 
desire the wel fare of the country, and who also h ave great charts. -H. N. Mosely, Challenger Notes. whereby all dauger of accident in coupling and uncoupling 
material interests at s take, such, for exam ple, as the mer- _ , • • .. cars is avoided. 
chants of New Orleans n ow possess. Under these condi- NeU" Lead Process 1'or the Extraction 01' Gold frOID An improved lu mbflr wagon has Leen patented by Messrs. 
tions we think there is l ittle doubt but that  the Uu ited States Ore. John G. Seifer and J ohn Maschel" of New Orleans, La_ The 
Government will accord the guarantee a8ked of six per cent The tall chimueys of a large building at the foot of West in vention consists, essen tially, in a n ovel construction and 
on two thirds of the capital for a maximum term of fifteen Fifteen th street, New York city, have attracted some atten - arrangement of the reach and eon n ecti ons, whereby provision 
years, subject to conditi ons which throw the whole respon- tioo of late. An Evening Post re porter who in vestigated the is made for extending and contracting the length of the 
sibi l ity on Captain Eads, an d also to special advaut ages building found that it  contained machinery d esigned to wagon to accom mod ate it  to long or short lumber. 
which would w ell repay them for a guarantee w hich they extract the precious metals from ores and tailings by a ne w An improved thill coupli ng has been patented by Mr. 
might never be called upon to redeem.-Engineering. process which is said to be a great advance upon all previous Clarence J: De Witt, of Havana, N. Y. The object of this  

.. • • •  • methods. invention is to lessen the labor an d time required in remov-
Recent Elevation o1' the HIIDalayas. 1\'lr. Hamilton, the inventor of the process, said : " Th e  ing or replacing the thills or pole of a vehicle. It consists 

The superintendent of the Geological Survey, :Mr. H. B.  whole thing lies in  the affinity of lead for silver and gold. It i n  dispensing with the removal of the ordinary bolts,  eye­
Medlicott, and the deputy-superintendeut of the same work, was discovered, many years ago, that if  into a bath of melted pieces, and rubbers,  aud providing each thill or pole iron 
have prepared a manual of the geology of India, in two lead you plunge a piece of gold or silver heated to the same with a loop, through which the proj ectin g  end of an eye. 
large volumes. With regard to the movements producing temperature as the lead, it will disappear so fast that you can- piece is passed and secured to the thill or pole iron by a 
the Himalayas the authors say : " During the interval that not see it melt. Th e extraordinary thiug about it is that bolt passi ng through the thill or pole iron and secured by a 
has elapsed since Eocene times, while no important move- lead will melt at 630", while silver ouly melts at about 2, 000" ; thumb nut. 
ments, except small and partial changes of elevation ,  can be yet, if you take a bar of silver as thick as your finger, and, Mr. Hi ram A. Laws, of Th ompson's Station, Ten u . , has 
traced in the Pen insula, the whole of the gigantic forces, to after heating it to 650", plunge it into a bath of lead at 650° ,  pateuted an improved car coupling provided with a l ever 
which the contortion and folding of the Himalayas and you cannot withdraw it fast enough to save it ; whatever part havi ng double hook at the front end, a fulcrum n ear its rear 
other extra-penin sul ar mountains are due, must have been has touched the lead will have disappeared. end, wit h a shoulder against wh ich rests the end of a spri ng 
exercised. The sub-Himalayan Eocene beds were deposited " The great trouble that I have experienced in my years for throw i ng the hooks into engagement. 
upon uncontorted Paleozoic rocks ; and, altho ugh the Hima- of experimenting has been tbat if I c rushed my ore and An improved hoisting machine has been patented by Mr. 
layan area was probably in great part land at a much earlier plunged it into melted lead it would not stay there long Hen ry Fiel(l , Jr. , of Ne w Bedford, Mass. Tbe arrangement 
period, there is no reason for believing that this laud was enough for the l�ad to get throug� tbe m�ss of ore to the I of the parts of this elevator or hobting machine is such that, 
of unusual elevation, while the directiou of the Himalayan metaL The ore IS about thIrteen tImes as lIght as the lead, by mean s  of a con tinuously rotating wheel or pulley and 
ranges is clearly due to post-Eocen e  di sturbance. It will be so that it would rise instantly to the top . , �  could succeed I i nk -and-l ever m echanism, and friction and clutch mechan­
shown, in the chapters relatiug to the sub-Himalayan rocks, I in small quantities, but for practical worki�g in which hun- ism , th e action of tbe m achine an d the weigh t w i l l  always be 
that the m ovement has been distributed over the Tertiary d reds of tons of ore woul·d be used every d ay, the difficulty under sudden and easy control with the outlay of very little 
and post-Tertiary period ; and a great portion is of post- of mixing together two substan ces of so unequal density as power upon tbe governing lever. 
Pliocene date. Indeed, the fact that earthquakes are no w lead and ore was fouud almost insurmountable. I think An improved windmill has been patented by Mr. Isaac M. 
of common occurren ce in the Himalayas, the Assam hills, that I have succeeded at last by means of a certain '1pparatus Steward, of Strom sburg, Neb. The object of tbis invention 
Burma, Cutch, and Sind, and that many of the shocks are contained in a furnace of  brick and cast iron. The lead has is to insure a uni form speed from a variable w ind, and also 
severe and some violent, while the peninSUla area is but an ample chance to reach each particle of ore and extract all to cheapen the constl'uetiQn of windmills, and economize 
rarely affected by earthquakes, may indicate that the forces, the gold and silver. Everything will be done automatically space. 
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234 'tituiifi t �tutritau. [OCTOBER 8,  1 8 8 1 .  
The Medart Pat. Wrought'Rim Pulley. See adv.,  p. 321' 1 up the leaves, then dry in th� oven; but it smokes too parts ; sandarac, 10 parts; camphor, 2 parts ; Venetian 

For Heavy Pnnches, etc. ,  see iIlnstrated advertise- strong. A. Try the followmg : Thoroughly wet the tnrpentine, 4 parts; oil of lavender, 3 parts. Tbis var-

The Gftargefor Insertion under this head is One Dollar ment of Hilles & Jones, on page 221, , tobacco, then pack and put under stroug hydraulic ni"h may also be used for paper pictures. Tbe re-

a linef01' each inserti01. : about eight words to a line. Engines, 10 to 50 H. P., $250 to $500. See adv., p, 221. pressure, after which spread it out as soon as possible toucher should not set to work as soon as the negative 
in thin layers to dry quickly in contact with cool dry has been varnished, as tbe film will not then be h ard 

Advertisements must be l'eceived at publication ojflce Mineral Lands Prospected, Artesian Wells Bored, b y  air. enough to bear the touch of a lead pencil. The var-
Pa . Diamond Drill Co . Box �2;l. Pottsville, Pa. �ee p.22L nished film is in the best condition for retouching as ealty as Thursday morning to appear in next issue. F b I (8) C. A. S. asks : How much power will or est ow price Planer and Matcner. and latest when a day old. 
improved Sash, Door, and Bllni Machinery, Send for the new battery, described in SCIENTIFIC AMERICAN of 

New Method of Graining,etc. J. J. Callow, Cleveland, O. catalogue to Rowley & Hermance. Williamsport, Pa. September 3. develop in connection witb an electro- (17) E. J. writes : I am overrun with rats 
Loud Speaking Telephones, $5 a pair. lllns. circulars The only economical and practical Gas Engine in the I motor? Or how many cells would be required to de- and mice, and as yet have found no remedy. Can you 

for stamp. Agents wanted. W. R. Brooks, Phelps, N. Y. 
I market Is the new " Otto " Silent, built by Schleicher . velop one horse power, constant use ten hOllrs per gi ve a receipt for an effective rat and mouse extermi-

10 Horse Baxter Engine for sale cheap. Good as new ; , Schumm & Co.,  Philadelphia. Pa. Send for circnlar. I day ? Is there a better battery for this purpose ? A. nator ? A. Try the following : A m ixture of two parts 
aU improvements. E. J. Morgan. Bridgeport, Conn. I This is a matter of experiment we have not sufficient of well bruised common squills and three parts of finely 

Agencies solicited for Pittsbnrg and viciuity. Address i 
W!�

e
F��:

ter-AlIen High Speed Ste�m Engine. Son�h- data at hand to make t�e �eqllired estimate. The Grove, chopped bacon is ma�e into a stiff mass, wi�h as much 
G. A. Jackson, Washington Ave . .  32d ward, Pittsburg, Pa. , 

dry &; Mach . Co.,430 Washmgton AV.,Phll . !  a. Ladd , Bunsen, and SImIlar forms of battery prodnce meal as may be reqUired, and then baked Into small 

I t ' I t '  t C U ' N Y k c · t  l Ore Breaker, Crusber, and Pnlverizer. Smaller sizes cnrrents of greater electromotive force but they require I cakes, which are put aronnd for the rats to eat. 
nvell or s ns rtu e, Doper mon, ew or l ye run by horse power . See p . 220. Totten & Co., Pittsburg. h d "  Permanent free exhibition of new machines, inven- , ver! muc more sp&ce an attentIOn, and cost more to ( 1 8) H. E. K. asks for a cheap way 

tions, and patents. See advertisement page 236. i Combined Concentric and Eccentric Universal and In- mamtaIn. (cheaper than by windmil l) to raise half of the water 
The proprietors of the Boomer & Boschert Cider dependent Jaw Chucks. The Pratt &; Whitney Co .. Hart- (9) F. H. G. asks : 1.  What is the best way from a spring that throws two and a half gallons of 

Press cballenge the world to produce another press that ford, Conn. of preparing a solution for silver plating, and the one water a minute, np to the house five rods distance, ten 
will extract the same . amoun� of cider from a given I least liable to strip ? A. The following is a good ba�h : feet high. A. We know of nothing that will answer your 
qnantlty of apples. Th.s press .s acknowledged the best Soft water, 1 gallon; cyanide of potassi um , 8 onnces ; purpose. A hydraulic ram will raise only abont one-
made. Their New York Office, 15 Park Row. 1 1>� nitrate of silver, 5)4 ounces . Dissolve tbe si lver nitrate fourth to one-sixth of the water expended. 

Professor Huxley's rccent interesting address before .t-� in a small quantity of soft water, and gradually add, (19) L. B. asks : 1 .  What is the horse the International Medical Congress. London. on the with con�taT.lt stirring, solutioll Of cyanid e of potassium 
('onnection of the Biological Sciences with MediCine. is nntil no further precipitate of silver cyanide forms pnblished in SCIENTIFIC AMERICAN SUPPLEMEC'lT, No. HINTS '1'0 CORRESPONDENTS. 300. Price, 10 cents. (avoiding any excess of the preci pitant) . Throw the 

No attention will be paid 1.0 commnnicati ons nnless precipitate on a fine cotton cloth filter,and as the liqui d  
The Cable street Railways o f  San Francisco, with accompanied with the full name and address of the runs through, wash the precipitate on the cloth with 

::����o:
n

��
a

:!�
g

:�V�:alA�t��!�
a

�����;�'�f �a!U�r�:: writer. pure water. Mix and dissolve thi s  wasted precipitate 
cisco, with engravings of the cars, grappling apparatus, Names and addresses of correspondents w.lI not be wi t i l  the water in which has previously been dissolved 
and other machinery ; also description of aU the me- gi ven to inqnirers . the cyanide of potaasium. If the silver cyanide does 
ehanism, dimensions, gradf:s, results of operations, etc., We renew our request that correspondents, in referring not dissolve readily add more cyanide until it does . 2 .  
i s  given!in SCIENTlFIC AMERICAN SUPPLEM EST, No. 298. to former answers o·r articles, will b e  kind enongh to I s  i t  necessary t o  use pure silver both for making 801 n· 
Price , 10 cents. For sale at this office and at news stands name tbe date of the paper and the page, or the number tion and for anodes ? What effect does it have jf t i Ie 
throughout the country. 'l'hese railways have been of the qnestion . silver is not pure Y A. Yes ; if the silver nsed is im-
worked in San Francisco since 1878 with success, havbg Correspondents whose inquiries do not appear after pnre the bath win be l i kewise, and it is impossible to 
displaced horses for the propulsion of street cars. a reasonable time should repeat them. If not lhen pub- obtain a regIll ine deposit of pure silver from such a 
Draugbtsman's Sensitive Paper.T.H.McCollin, l'hlla. , l'a. I ished, they may conclude that, for goot! reasons, the bath. 3. What battery is the best for silver plating? 

Electric Light • .  -Thomson Houston System of the Arc Editor declines them. A. The Smee form is  generally pre ferred for fine work. 
type. Estimates given and contracts made. 631 A rch, Phil . Persons desiring special information which is purely 

of a personal character, and not of general interest. Foot Lathes, Fret Saws,6c. 90 pp. E.Brown,Lowell,Mass. should remit from $1 to $5, according to the subject,  
Common se�se Dry Kil�. Adapted to drying all of ma- a. we cannot be expected to speut! time and labor to 

terml wh ere kIln, etc.,  drymg houses are used. Se e  p .205 obtain such i nformation without remunerati on . 
" How to Keep Boilers Clean," and other valnable in- I  Any nllmbers of the SCIENTIFIC AMERICAN S UPPLe­

formation for steam users and engineers. Book of ' MENT referred to in Lhese columns may be had at th is  
sixty-fonr pages, published by Jas. �'. Hotcbkiss. 84 office, Price 10 cems each. 
John St. ,  New York, mailed free to any address. 
Alden Crushers. Westinghouse Mach. Co. , Pittsb'g, Pa. 

Supplement Catalogue.-Persons in pnrsuit of infor-
mation on any special engineering, mechanical, or scien­
tific subject. can have catalogue of contents of the SC[ .. 
ENTIFIC AMEItTCAN SUPPLEMENT sent to them f:r:ee. 
The S UPPLJ<J)1E� T  contains lengthy articles embraCing 
the whole range of engineering, mechaniCS, and physi­
cal science. Address Munn & Co .. Publishers, New York. 

Combination Roll and Rubber Co. , 27 Barclay St.,  
N. Y. Wringer Rolls and M o ulded Goods Spneialtles. 

Punching Presses & Shears for Metal�workers, flower 
Drill Pres8es, $25 upward. Power & �'oot Lathes. Low 
Prices. Peerless Punch & Shear Co .. 115 S.Liberty St.,N. Y. 

Improved Skinner Portable Engines. Erie, Pa . 
The Enreka Mower cuts a six foot swath easier than 

a side cut mower cuts four feet, and leaves the cut grass 
standing light and loose, curing in half the time. Send 
for circular. Eureka M ower Company, Towanda, Pa. 

Pure Oak Leather Belting. C. W. Arny & Son, Ma­
nufacturers. PhlladeJphia. Correspondence solicited. 

Presses & Dies. Ferracute !IIach. Co. , Bridgeton, N. J. 
Split Pulleys at low prices, and of same strcngth amI 

appearance as Whole Pulleys . Yocom & :Son's Shafting­
Works. Drinker St., Philadelphia. Pa . 

Peck's Patent Drop Press. See adv. , page 204. 
Wood-Working Machinery of Improved Design and 

Workma.nrt.s . Cordesman, Egan & Co., Cincinnati, O. 
Experts In Patent Canses and Mechanical Connsel. 

Pa.rk Benjamin & Bro. 234 Broadway, New York . 
4 to 40 H P. Steam Engines. See adv. p, 189. 

Malleable and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Compal:lY, limited, Erie, Pa . 

National Steel Tnbe Cleaner for boiler tnbes. Adjust­
able,durable. Chalmers-Spence Co . ,10 Cortlandt St. ,N. Y .  

Cope & Maxwcll M'f'g C o ,  's Pnmp adv. ,  page 189. 
Corrugated Wrought Iron for Tires on Traction En­

gines, etc . SoJe mfrs., H. Lloyd, Son & Co., Pittsb'g, Pa. 
Best Oak 'l'anned T,eather Belting. Wm. F. Fore­

paul!h, Jr .. & Bros., 53i Jefferson St., Philadelpbia, Pa. 
Nickel Plating. -�ole manufactmers cast nickel an­

odes, pure nickel salts. importers Vienna lime, crocus. 
etc. Hanson &; Van Winkle. Newark, N. J " and 92 and 94 
Liberty St., New York . 

Presses, Dies, T.ools for working Sbeet Metals, etc. 
Fruit and other Can 'I'ools. E. W. Bliss, Brooklyn. N. Y .  
For Mill Macb'y & Mill Furnishlllg, see illns. adv. p .204. 

C. B. Rogers & Co .• Norwich. Conn .. Wood Working 
Machinery of every kind . See adv., pa"e 206. 
Barrel, Key, Hogshead, Stave Mach'y. See adv. p.  222. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 205. 
Supplee Steam Engine. See adv. p. 204. 
The American Electric Co. and Proprietors and Manu­

facturers of the Thomson Houston System of Electric 
Lighting 0'" the Arc Style. New Britain, Conn. 

See Bentel, Margedant & Co.'s adv. , pa.ge 221. 
Silica Paints(not mixed) ; all shades. 40 Bleecker St. ,N.Y. 

The None-such Turbine. See adv.,  p .  206. 
l::!team Hammers, Improved Hydraulic Jacks .  and Tube 

Expanders. R. Dudgeon, i4 Columbia St. ,  New York . 
50,000 Sawyers wanted. Your full address for Emer­

son's Hand Book of Saws (free). Over 100 illustrations 
and pages of valuable information. IIow to straighten 
saws, etc. Emerson, Smith & Co., Beaver Falls, Pa. 
Telegraph, Telephone, Elec. Light Suppl ies. See p.  221. 

For Pat. Safety Elevators, Hoisting Engines. Friction 
Clutch l'ulleys, Cut-off Coupling, see Frisbi�·3 ad . p. 221 . 

Elevator�, �'rei�ht and Passenger, Shafting, Plllleys 
and Hangers . J� . S. Graves & Son. Rochester, N. Y . 

(1) J. A. asks for the best method of put-
ting on tinware the appearance of crYHtals, such 8S  ia 
seen on window panes in frosty weather. I see a great 
many trnnks ornamented that way now. I have tried 
acids, but do not succeed. I want to ornament a patented 
article that is  made of tin, to make it more attractive, 
A. The moir metallique, or crystallized tin plates, are 
usually prepared from well annealed and wel l tinned 
charcoal iron plates, by rinsing the plates with dil ute 
nitric or nitro-muriat i c  acid and then ,vi th wate.T:' 'rhe 
cleansed plates are di pped for a few m " ments into nitric 
acid or aqua-regia (nitric ac i c  1, muriatic acid 3) , diluted 
with from one to tbree volumes of water and heated to 
about 180° Fah" and after � moment's exposure in this 
bath removed and rinsed in running water. T h i s  is re­
peated, if necessary, nntil the crystals are properly de­
veloped, when the plate is finally rinsed in hot water, 
which causes it to dry quickly wi thout rubbing. The 
plates are then oiled or lacquered to preserve them. 
Plates which have been heavily rolled or too qnickly 
chilled after tinning do not afford a good crystallized 
surface. Hot tannin or strong caustic soda sol utions 
can also be used to develop the crystalline structnre of 
tin plates. 

(2) S. �1. S. asks for the best process for 
bleaching sheepskin parchment wbite, or near ly so, 
withont leaving streaks and spots or injuring the 
smoothness and durability of the parchment. A. Ex­
pose the pieces to strong sunlight under glass in a moist 
atmosphete until bleached. 

(R) J. N. asks : Would California red wood 
do to make wine casks, and how could it  be prepared 
that it would not stain the j uice ? Red wood is much 
cheaper than white oak staves for casks, and if a way 
could be devised that would not stain the grape juice, 
its use in wim making would be very ac.vantageous. A .  
If t h e  wood were impregnated b y  soaking it for some 
time, with a strong. hot aqueous solution of alum, and 
then (after rinSing l ightly)  with a hot, slightly alkaline 
sol ution of soap, containing a little glue ,  fol lowed by 
rinsing in water, so as to fix the color and fill the 
fibers with insolnble aluminum soap and gelatine tan­
nate, it might be made to serve the pnrpose of wine­
storage vessels very well. 

(4) G. B. asks how to soften white lead 
that has stood four years so as to render it  fit for use. 
A.  Break np the hardened paint and tritnrate it in a 
mortar (or paint mill) with just enough hot linseed oil 
to soften it properly, then thin down with oil of turpen­
tine. 

(5) A, C. asks : 1. Should a frame house 
be painted soon after its erection, or allo wed to remain 
f01> a time unpainted, exposed to the weather ? I think, 
some time ago, you advised the latter course, but I bave 
forgotten the reason you gave for it. A. It is not well 
(0 put paint on new woodwork at once, unless the lat­
ter has been previously thorollghly seasoned, which i s  
very frequently not the case ; and nnder any circnm­
stance it  is well to delay such painting until the new 
work has been exposed to sunshine aud dry weather 
for a few days. 2. Likewise, shonld a cistern be cov­
ered or allowed to remain nncovered so that the air may 
get to it ? A. Cover the cistern. 

See article on Silver Deposits, page 81, vol . xliv. 
( 10) J. J. R. asks : 1. Can you in form me 

of any way of silver plating iron or cast steel polished 
surfaces, without first depositing a copper surface or 
the usual process of scouring with lava duet ? A. See 
article on Silver Plating. page 81, vol . xliv. 2, Is there 
not a solution or solntions that remove the saponified 
grease from the surface of tbe a,ticie to be plated which 
leaves it immediately ready to receive a deposit of s i l­
ver ? A. Iron and steel can only be satisfactorily 
freed from the last traces of oxide-after rinsing i n  hot 
water on coming from the lye d ip-by sconring. If 
propcrly pickled and sconred in Lhe first place tbe pieces 
will not require lnnch after scouring. 

(11) G. P. H. asks how to make a good 
quality of conrt pIaster. A, Soak isinglass in a little 
warm water for seventy-four hours, then evaporate 
nearly all the water by gentle heat, dissolve the residue 
In a little proof spirits of wille, and strain the whole 
throngh a piece of open linen. The strained mass 
should be a stiff jelly when cool. Now stretch a piece 
of silk or sarsanet on a wooden frame, and fix it ti ght 
with tacks or packthread . Melt the j el ly,  and apply it 
to the silk thinly and evenly with a badger hair brush . 
A second coating must be applied when the first has 
dried. When both are dry, apply over the whole snrface 
two or three coatings of bal sam of Peru. Plaster thns 
made is said to be very pliable and never breaks. 

( 1 2) E. Y. asks how to make a cement for 
glass that will resist acids . A. Take 10>2 lb. of pnl­
verized stone and glass, and mix with it 4')4 lb. of snl­
phur. Snbject thc mixture to such a moderate degree 
of heat that the sul phur melts. Stir until the whole 
becomes homogeneous, and then run it into moulds. 
When reqnired for use it is to be heated to 248° , at 
which temperature it melts, and may be employed in 
the usnal manner. It resists the acrion of acids, never 
changes in the air, and is not affected in boil ing water. 
At 230° it is said to be as hard as stone. 

(13) X. asks how to mould ornaments for 
patterns for stoves, vases, etc. A. The following com­
position is commonly nsed : Soften 12 lb. of good glue 
in water enough to cover it, then beat until the glue .s 
dissolved. Melt 7 1b. of resin, }2 lb. of pitch, and 2Y. 
pints of linseed oil  together. Stir the hot glue solu­
tion into this and add enough whiting to thicken. It 
should be mixed in small qnanti ties and used at  once � 
otherwi8e it will require steaming before it can be nsed. 

(14) O. E. M. wants to kno w  how to bleach 
straw. A. Straw goods are bleached by submi tting 
them to the action of the vapor of buming sulphur­
or better, to the vapor of burning bisulphide of carbon. 
The straw, which must be perfectly clean, mnst be well 
moistened with pure soft water before submitting to 
the sulphuric oxide. The bleaching is  carried on i n  
tight wooden sheds. Straw may b e  bleached b y  chlori­
nated lime, but the fiber is liable to be 80mewbat in­
j ured thereby. Moisten the goods thoronghly in a 
strong aqueous solntion of the bleaching powder (de­
fecated), and then pass them through a bath of snl­
phuric acid dilnted with about 20 parts of soft water. 
Repeat if necessary, and finally rinse thoroughly in 
water containing a small quantity of sulphur or hypo­
sulphite of soda. 

(1 5) A. W. M. wants to know what is the 
best general antidotc to poison. A. If a person swal­
lows any uoison whatever, or has fallen into convulsions 
from haVing overloaded the stomach, an instantaneous 
remedy most efficient and appl icable in a large nnmber 
of ca""s, is a heaping teaspoonful of common salt, and 
as nlllch ground mustard , stirred rapidly in a teacupfnl 
of \Vater, warm or cold, and swallowed instantly, It is 
scarcely down before it begins to come up, bringing 
with it the remaining contents of the stomach. And lest 
there be any remnant of the poison however small, 
let the white of an egg or a teaspoonful of strong coffee 
be swallowed as soon as the stomach is quiet; because 
these very common articles nullify a large number of 
virulent poisons. 

power of a horizontal tnbular boiler 10 feet long, 42 
inches diameter, 36 3-inch tubes ? A. Your boiler 
would be usually called 25 horse. 2. Can I get more 
power of an engine with [\ larger fly wheel than a smaller 
one ? I have an engine, 8x12 inch cylinder, and hav e 
5 foot fly wheel, weighs about 600 lb. Can I get more 
power out of the engine by putting on a larger wheel , 
and what size; or will it do as well to add another 
wheel of 600 lb. weight on the other side of the shaft ? 
The engine makes about 140 revolutions in a minute. 
A. Y" u cannot increase power by more fiy wheel. Yon 
can only eqnalize speed. If the power is not uniform i t  
might be well t o  add another wheel. 

(20) P. R. writes : 1. Su ppose a sash and 
its counterweight to weigh 100 lb. each,  the pulley to 
support 200 lb. Then, will the tension on any part of 
the cord be 200 lb . ? If not, please explain. A. The ten­
sion on each side of pulley will  be 100 l b . ,  and total 
weight on pulley 200 lb. 2. Why could not the cables of 
the Ea"t River Bridge be kept higher in the Illiddle and 
consequently the bridge, as the greatest objection is 
because it is too low ; or is it necessary to have a certain 
amollnt of sag in the cables?  A.  To do so would neces­
sita,e carrying up the towers to a greater beigh t. The 
cables cannot be straightened without enormously in­
creasing the strain. 

(2 1 )  C. C. G. writes : Please inform me 
approximately the qnantity of coal a 25 horse power 
engine., run to its full capacity, would lise in twenty-four 
hours; also, how much water it wonld require? A. It 
depends much u pon the character and condition of the 
engine and boilers. An average wonld be 100 to 130 1 b. 
coal , and 750 to 950 ;b.  water per hour. 

(22) T. J. M. ask s :  Why is it that an in­
jector attached to a steam boiler of 12 horse capacity, 
and running under a pre ssure 50 lb. ,  will not raise water 
for feed supply from a well 50 feet deep ? Ours has so 
far failed and a competent (so regarded) engineer says 
50 feet is the limit. If this be so what is our best resort 
to accomplish the work indicated ? A. The very best 
form of injector will not raise (or lift) water reliably, 
one half of 50 feet. If it would produce a vacuum, i t  
cOllld not- be relied npon to lift water higher than a 
good pump, say 26 or 28 feet. We think your best way 
will be, to set a pump in the lVell abont 22 to 25 feet 
aeove the surface of the water and lift the water into a 
tank for the injector. 

(23) R. E. �I. wants to know how to make 
a plaster cast from the h nman face. A. Place the snb ·  
ject upon h i s  back, with the head raised t o  the normal 
position by a pillow of bran or sand ; cover the parts in­
tended to be cast with a fi l m  of olive or true almond oil, 
applied with a feather brush or lump of cotton; pIng 
the ears with cotton wool, and in�ert two qnills or 
pieces of glass tubing i n  the nostrils and secnre the 
space around them with cotton. When all is ready mix 
the plaster of Paris with warm water to abont the coQ.­
sistence of cream. and with this cover the face from the 
forehead downward to the lower border of the chin. 
The eyes should be firmly closed, bu t in such a manner 
as not to cause distortion by too violent compression . 
Then cover the parts of the chest and arms to he repre­
sented, carrying the plaster npwards, so as to join the 
cast of the face. Then (when properly set) carefully 
remove each, and soak or brush it with lin seed oil boi led 
with a little  "ngar of lead or litharge. Instead of cast­
ing the face and chest in two separate pieces, it i s  pre 
ferable to make tbe casting in one piece, and to divide 
it into 4 or 5 sections before removing, by means of 
threads placed in position before the plaster is applied, 
and withdrawn when the latter bas nearly set. The cast 
of the back of the head i s  nsnally taken by lowering it 
(well oiled) into a deep trencher partially filled with tbe 
liqnid plaster, and the back of the neck with the snb­
ject face downward. When the mould is finished it i s  
firmly t ied  together, the joints plngged with a little cot­
ton weol, well oiled on the inside, and a snfficient quan­
tity of tolerably finid plaster poured in. When the 
onter portions of the model have nearly set the inner 
portions are scooped out, and the whole thoroughly 
dried before removing the mould. The model is trimmed 
with a sharp knife. If the eyes are not to be repre­
sented as closed they must be carved out from the 
mass. 

(24) G. L. asks how to temper large curved 
dies for cutting iron and steel plate . A.  Fill the holes 
with fire clay and wire to keep it in place. Heat evenly 
and sJowly in a fnrnace. Lift the dies from the fur­
nace wi th the face v€C�ical and plunge vertically into 
water heated to about 50° and containing abonL � lb. 
salt per gallon. Hold them still at the bottom of the 
water: .until cooled. 

MINERALS, ETC. -Specimens have been re­
ceived from the following correspondents, and 
examined,  with the results stated : 

Gear Wheels for Models (list free) ; Experimental 
Work, etc. D. Gilbert §!; Son, 21� Chester St . .  Phila., Pa. 
Gould & Eberhardt's Machinists' Tools. See adv.,  p. 222. 

Safety Boilers. See Harrison Boiler Works MV. ,  p. 222. 

(6) J. F. K. C. asks if there is any cheap 
mode of inscribing on brass, besides engraving. Have 
seen something of the kind in the SCIEN'rlFIC AMERI­
CAN. A. Use a fatty ink and a rubber stamo having a 
negative die.  Print the design with this on the metal, 
let it dry somewhat, and etch away the nncovered parts 
with dilute nitric acid: water 3, acid 1 .  Clean off the 
ink with sand and benzine. 

(7) E. R. asks how to prepare leaf tobacco 
with chemicals or otherwise for cigarette or pipe smok­
ing. It has been packed down one year. I now break 

(16) " Photo " asks for a good receipt for c. H. H -1. It is a ferruginons earth mixed with 
retouching varnish .  A. In his recent. work on retouch- smaH fragments of broken glass --not metaHiferous. 
ing, M. Janssen, the Plwto Oorreswndenz says, recom-

1
2. We could not undertake to say j u st what drugs the 

mends the following varnish : Alcohol (sp. gr. 0'830), 60 mixture is composed of.but we can recognize in it flour, 

© 1881 SCIENTIFIC AMERICIAN, INC



OCTOBER 8 ,  1 88 1 .] 
sulphur, camphor. mustard,and oi l .-J. McF. - 1 . It is a  
piece o f  common red jasper with a rew cry stals of iron 
pyri tes . 2. It is feldspar with a little quartz and horn­

blende . - R . S .-The clay i s  very impure-it might be 
used for the manufacture of cheap red bricks ,but would 
hard ly pay to attempt p\lrification for pottery . The 
otber sample has not. come to hand.-P. B. O. J.-It is 
coal shale. The markings observed are those of fossil 
ferns of the coal peri od. These shales are qu ite too 
common to be of any commercial value. 

NEW BOOKS AND PUBLICATIONS. 
A PRACTICAL TREATISE ON THE MANUFAC­

TURE (i F: STARCH, GLUCOSE, 8TARCH­
SUGAR, AND DEXTRINE. By Julius 
Frankel. Edited by Robert Hutter. 
Philadelphia : Henry Carey Baird & Co. 
8vo, cloth,  pp . 344. $3. 50. 

This, the only volume on tbe subject in the Englisb 
language, i s  chiell.y on the work of Professor Ladislans 

von Wagner, of Buda Pestb, reputedly the best treatise 
prodnced in Europe. It is iIJnstrated by half a hundred 
engravings, including example. of the most recent 
American machinery. It describe, briefiy yet fully 
the bistory and cbemistry of starch, the different 
methods of manufacturing starch from potatoes. wheat, 
corn, ri.ee, and other grai n s  and starch yielding sub· 
stances; the b istory, l i terature, technology, and manu­
facture and uses of starch sugar. dextrine. and allied 
products ; and seems throughout to be well calcillated to 
accomplish i ts avowed purpose. namely, to advance 
and improve a group of industries which have suffered 
from mystery,secret processeE! , and empirici sm ,  and the 

lack of progress inseparable from such modes of pro­
cedure in any industry. 

SPITZLI'S MANUAL AND ILLUSTRATED CATA­
LOGUE. By Alfred Spi tzli. Second 
Edition. West Troy, N. Y. : A. & A. 
F. Spitzli. 1881. $1. 

The catalogue i s  a fairly comprehensive l i s t  o f  instru­
ments, accessory apparatus, books, etc. ,  for desi�ers 
and manufac tnrers of textile fabrics. Tbe manua l con­
tains nearly two hundred pages of definitions, deriva­
tions, and explanations of t echn ical terms peculiar to 
textile manufactures, descl'ip t ions of the nature and 
uses of many substances employed in such manufac­

tures, processes . rules, tables, etc. The compiler pro­
fesses to have no theories to introdnce , his aim being 
simply to present the best authent icated information of 
value, especially to beginners in textile man ufacture •. 
UNDERGROUND TREASURES : How AND 

WHERE TO FIND THEM. By James 
Orton .  Philadelphia : Henry Ca rey 
Baird & Co. $1. 50. 

A new and enlarged edition of the late Professor Or­

ton's little key for thc ready determination of the more 
common useful minerals. Seventy-�even different min­
eraI. are plainly described and the prinCipal places of 
their occurrence in the United States are named. With 
a set of illustrative speci mens it would make a valuable 
addition to any boy's or farmer's library. By itself it 
will enable any intelligent person to make a fair esti­
mate of the probahl e  value of any minerals he may 
discover. 

AMERICAN NERVOUSNESS : ITS CAUSES AND 
CONSEQUENCES. By George M. Beard. 
New York : G. P. Putnam's Sons. 12mo, 
cloth, pp. 352. 

In this volume Dr. Beard has presented in the hright 
and suggestivc style which is characteristic of h i m  the 
observations and opinions already familiar to the pub­
lic through bis lectures and contributions to the periodi­
cal press. Unlike most medical specialists he i. dis· 
posed to take a hopeful view of the maladies he has 
chosen to study, so far at least as to consider them 
largely curable and likely to he dimin ished in severity 
by tbe natural progress of American society toward 
more reasonable and wholesome l iving. 
MENSURATION AND METRICAL GEOMETRY. 

AN ELEMENTAHY TREATMENT OF MEN­
SURATION. By George Bruce Halstead. 
Boston : Gin n ,  Heath & Co. 

So far as can be judged witbout working through it 
with a clltss of students this tteatise appears to be ex­
cellently well planned and executed . 

SHAKESPEARE'S OTHELLO, THE MOOR OF 
VENICE. By Rev. Henry N. Hudson. 
Boston : Ginn & Heath. Sq. 16mo , pp. 209. 65 cents. 

The twentieth of Mr. Hudson's edition of S hake­
speare's plays annotated for use in school s  and families . 
The editor's rank as a Shakespearean critic is well 

known. The type anll prin ting arc att.ractive. the 
paper good, and the size of the volume convenient for 
holding and carrying . 

ELEMENTS OF ALGEBRA. By G. A. Went­
worth, A. M. Boston : Ginn & Heath . 
$1 .45. 

In tbe preparation of this school book Professor 
Wentworth has given abundant evidence of a clear ap­
preciation of the needs of the student as wel l  as of sin· 
gular skill in the art of book-making. 

English Patent" Issued to AlDerlcans. 

From September 6 to S eptember 9. 1881, inclusive. 
Co:ffee beans, utilizing products of, R. S. Jennings, Balti­

more, 1\l d. 
Electro-magnetic telegrapb, A. F. & F.  B. Johnson. 

Brooklyn. N. Y. 
Electro-magnetic machines, coiling wire on, Haase & 

Recker, Indianapolis, Ind. 
Electrical apparatus, C. Dion, New York City. 
Electric ligbt. W. S. Hill ,  Boston. Mass. 
Faucets, C, Whittaker, Chicago .  Ill. 
Fire extinguishers, A. Burritt Hardware Company, 

Waterbury, Conn. 
Gas, manufacture of, F. Egner. Norfolk, Va. 
Lighting. W. Wbeeler. Massachusetts. 
Loom shuttles, J. S . .Jaques & Co., Lowen , Mass. 
Pyroxyline. J. W. Hyatt. Newark, N. J. 
Pentograph machines, J. Hope, Providence, R. I. 
Penholders and pens, J. G. Hester, Washington, D. C. 
Sewing machines, J. B. Anthony , PrOVidence, R. I. 
Tin or sbeet metal vessels, A. H. Fanchers, Brooklyn, 

N, Y. 

J titutifi t !tUtritnu� 235 
[OFFICIAL . ]  I Harness. G. W .  Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.661 Saw mill head block, T. L. Carley . . . . . . . . . . . . . . . . . . 246,722 

Harrow, sulky, W. Hannum . . . . . . . . . . . . . . . . . . . . . . . .  246.763 Saw tootb, detachable. E.  C. Atkins . . . . . . . . . . .  . 246.703 I N D E X 0 F I N V E N T I O N  S I Harvester, C. Colaban . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,725 Scale ror layinll out cutter bead bits, C. H. Merrill 246.625 
" OR WHICH Harvester, J. H. Elward (r) . . . . . . . . . . . . .  . . . .  . . . . . . . .  9,856 Screw driver, Gay & Parsons . . . . . . . . . . . . . . . . . . . . . . . 246,746 

Letters Patent oC the United States 'Werf' Hasp lock, Goodricb & Siddall . . . . . . . . . . . . . . . . . . . . . .  246.752 Seat. See Counter seat. 
Granted In the Week Endln/l: Hat sweat band, J. S. Bancroft . . . . . . . . . . . . . . . . . . . . .  246,588 Sewed articles. macbine for trimming bems and 

Hat sweat pad. J. S.  Bancroft . . . . . . . . . . . . . . . . . . . . . . .  246,589 seams of, W. Denton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.738 
September 6, 1881 ,  Hay elevator track, A .  Davy . . . . . . . . . . . . . . . . . . . . . . . 246,732 Sewing macbine. A .  E. Wallace . . . . . . . . . . . . . . . . . . . 246,698 

J\.ND EACH BEARING THAT DATE. Hay making macbine, Howard & Bousfield . . . . . . .  246,776 Sewing macbine button bole attacbment. J. K. 

[Those marked (r) are reissned patents.1 Hay rakes, tedders. etc., frame for revolving. H. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.764, 246,765 
Hitcbcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,676 Sewing machine rUlHlng attachment. T. B. Gar-

A printed copy of the soecificatlon and drawing of any Heater. Sad iron beater. retson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,745 
patent in the annexed list. also of any patent issued Heat�ng and boiling devlc.e. ? s. <;>mlns . . . . . . . . . .  246,727 Sewing machine shuttle. C. H. Tburston . " . . . . . . 246.839 
since 1866. will be furnished from tbls office for 25 cents. Heatmg apparatus for bUlldmgs, E. Kortlng . . . . . .  246.790 Sewing macbine sbuttle actuating mecbanism, J .  
In ordering please state tbe number and date of the I Hedge link. H. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.716 Knous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.680 
patent desired and remit to )lunn & Co. ,  37 Park Row, Hinge, lock, C. W. Pierce . . . . . . . . . . 0 • • • • • • • • • • • • • • • •  246.814 Sewi.ng machine stop motion attachment, button 
New York city. We also furnish copies of patents Hinge. spring. J. H. Barker . . . . . . . . . . . . . . . . . . . . . . . . . .  246,708 hole, J. J. Sullivan (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.864 

granted prior to 1866 ; but at increased cost, as tb e spec!- HOisting apparatus, A. C. Foster . . . . . . . . . . . . . . . . . . . .  246.741 Sewing macbine, straw bat, C. H. Willcox. . .  . . . . 246.700 
fications not being printed. must be copied by band. Holder. See Bag bolder. Pen holder. Mop Sewing macbine tension and take-up device, J. 

bolder. Sasb bolder. W. Blodgett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.591 
Air compressinll apparatus, C. E. Buell.  . . . . . . . . . . 246,657 Hoop pointlnll and lapping machlne, J. Naylor, Jr. 246,80t Sewing, mitten bolder for, 1.  A. Robinson . . . . . . . . . 246,822 
Air coolinll apparatus, R. S. Jennings . . . . . . . . . . . . . . 246,781 Horse power. T. Lemond . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.681 Sewing up moutbs of bags. macblne for, O. R. 
Alcbo!, utilizing tbe residua of tbe acid treat- Horsesboe, Hood & Clark . . . . . . . . . . . . . . . . . . . . . . . . .  246.677 V an Vecbten. . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  246.644 

ment of grain and other materials for the Horseshoe nail blanks, machine for making, H. Sheet metal and concrete pipes for drains, etc. , 
manufacture of. Porion & M ehay . . . . . . . . . . . . . . 246.816 Moeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,802 M. M. Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,597 

Amalgamating gold and silver ores, apparatus Hose nozzle, F. E. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.673 Sbow case for needles, etc. , O. H. Blood . . . . . . . . . . . 246,592 
for. R. A .  Nevin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,806 Hydro-therapeutic apparatus, E. E. G. Bozerian . .  �46,654 Shower bath attachment, E. Williams . . . . . . . . . . . .  246,849 

Bag. See Paper bag. IIluminating buildings. apparatus for. J. B. Whit- Sifter. ash, J. Dorsch. . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  246.604 
Bag holder and truck, combined, J. F. Draper . . . .  246,667 comb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,845 Signal. See Railway sillnal. 
Bananas, ripening, J. Cromwell . . . . . . . . . . . . . . . . . . . . .  246,664 Indicator. See Station indicator. Steam boiler Signal apparatus stop mechanism, '1'. N. Vail. . 246,696 
Bar. See Grate bar. Indicator. Signaling apparatus, D. P. Wrigbt . . . . . . . . . . . . . . . . . .  246,854 
Barrel, C. S. Cannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,721 Invalid and surgical chair, W. M. Bailey . . . . . . . . . . .  246,652 Skate, roller, W. F. Cornelius (r) . . . . . . . .  . . . . . . . . . . . .  9.865 
Barrel headings. macbine for packing, Green- Ironing board. Wilson & McCntcbeon . . . . . . . . . . . . .  246,850 Sleigb brake, H. Hunt . . . . . . . . . . . . . . . . .  . .  . . . . . . . . 246.779 

wood & Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.760 Jewel casket, J. A. Eades . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,663 Solderinl( machine, can, H. R. Robbins . . . . . . . . . . . . . 246.820 
Barrel Icveling and trussing machine. J. Green- Key. See Telegraph key. Sole edlle burnishing mach ine. J. W. Maloy . . . . . . .  246,612 

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.759 Keys, machine for making spIlt, R. T. King . . . . . .  246.788 Spinning frame, ring, S. A. J enks . . . . . . . . . . . . . . . . . .  246.613 
Barrel swing, S. 'V. Sheldon . . . . . . . . . . . . . . . . . . . . .  o • • •  246,8'M Kitchen table, C. H . To wnsend . . . . . . . . . . . . . . . . . . . . 246,695 Spinning machine rolls, etc., mechanism for regu-
Bed bottom, spring, M. N. Lovell . . . . . . . . . . . . . . . . . . .  246,619 Knitting mach Ine. D. L. Wilcox . . . . . . . . . . . . . . . . . . . .  246,648 latlng tbe pressure upon, A. Beswick . . . . . . . . . .  246,711 
Bed lounge, P. Herbold, Jr . . . . . . . . . . . . . . . . . . . . . . . . . 246.768 Knitting macbine, cam. Vickers & Weston . . . . . . . .  246,843 Spinning ring and bolder therefor, J. W. Wattles. 
Bed, spring. E. T. Slayton . . . . . . . . . . . . . . . . . . . . . . . . . . .  246 .828 Knob for latch locks. H. M. Paine . . . . . .  . .  . . . . . . . .  246.6:11 246.646. 246.647 
Block. See Saw mill  h ead block. Lamp and friction lighter combined, pocket, T. Square or hook, adjustable siding, Spickerman & 
Board . See Ironing board. Musical instrument Lawrence et al. . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . 246,794 Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246.831 

key board. Lamp burners, extingulsber for tubular, C. H. Stand. See Music stand. 
Boiler. See Culinary boiler. Steam boiler. Wasb Kohler (r). . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . .  9 .859 Starch table, R. W. Graves. . . . . . . . . . . . . . . . .  . . . . . . . 246.671 

boiler. Lantern, J. Hirth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.774 Station indicator. Z. M. Hibbard . . . . . . . . . . . . . . . . . . . 246,772 
Bolt, W. T. Kenyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246.615 Lead, conveyer and cooler for white, W. H. Gregg 246.761 Station indicator, V. H. Sprague . . . . . . . . . . . . . . . . . . . . 246.83� 
Boring macbine, WOOd, J. M. Trackwell . . . . . . . . . . .  246.840 Lifter. See Transom lifter. Steam boiler and furnace, W. R. Taylor . . . . . . . . . . .  246.837 
Bottle stopper, J. Wilkinson . . . . . . . . . . . . . . . . . . . . . . .  246,649 Lifting clamp, portable, M. V. Palmer . . . . . . . . . . . . . 246.632 Steam boiler Indicator. electric, D. J. Cable . . . . . . . 246.718 
Box. See Eccentrlo bearing box. Fare box. Llgbt for life-saving stations, R. S. Jennings . . . . . 246,679 Steam generator, W. E. Kelly .. . .. . . ....... . . . . . .... 246.,87 

Paper box. I,ock. See Hasp lock. Nnt lock. Steam generator for cooking feed. etc. ,  Heise & 
Brake. See Sleigh brake. Wagon brake. I,ock, F. Egge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,605 Kaufi'man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.767 
Brake apparatus for pulley blocks, etc., F. Ley . . .  246,795 Locomotive cylinder and blow-oll' cock, J. Ryan . • 246,640 Stopper. See Bottle stopper. 
Brick press. J. S. Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,838 Loom sbuttle, J. Rigby . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,637 Stove and furnace grate, T. Kearns . . . . . . . . . . . . . . .  246,786 
Brnsh, chimney fiue. D. C. Greenway . . . . . . . . . . . . .  246,757 Loom take-up and let-oil' mechanism, Bramall & Stove back lining, A. S. Newby.. . . . . . . . . . . . . . . .  . . .  246.630 
Burner. See Gasoline vapor burner. Innes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,714 Stove center piece, cooking, A. S. Newby . . . . . . . . . 246.809 
Camera. See Pboto�raphic camera. Lubricator, G. W. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,853 Stove fire box lining, A. S. Newby . . . . . . . . . . . . . . . . . .  246.807 
Can testing and soldering macbine, R. Gornal l .  246,753 Lubricator. N. H. Dibble . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,602 Stove, gasoline, G. A. A. Sill'ait . . . . . . . . . . . . . . . . . . . . 246 .826 
Can testin� macbine. R. Gornall . . . . . . . . . . . . . . . . . . .  246 .754 Lubricator. 0. H. Jewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.182 Stove grate, R. Z. Liddle . . . . . . . . . . . . . . . . . . . . . . . . . . 246.796 
Cane mill. D. L. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,731 Magneto-electric machine commutator, H. Jacobs 246,612 Stove. 011 and gas. A. W. Paull . . . . . . . . . . . . . . . . . . . . .  246.686 
Car coupling, E. C. J. Cleaver . . . . . . . . . . . . . . . . . . . . . . .  246.600 Mandrel . expanding, J. A. Wilde . . . . . . . . . . . . . . . . . . .  246,846 Stove oven door. G. F. Filley . . . . . . . . . . . . . . . .  246,600, 246,607 
Car coupling. S. Garrat.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,744 Meat cutter, rotary. n. Peters . . . . . . . . . . . . . . . . . . . . . .  246,812 Suppository, bulb. J. C. Wadleigb . . . . . . . . . . . . . . . . . .  246.697 
Car coupling, A. C. Rodgers . . . . . . . . . . . . . . . . . . . . . . . . . 246,638 Mecbanical movement. A. S. Bak"r (r) . 9,854 Surgeon's operating extension table. W. J. Cheno-
Car heating and ventilating apparatus. J . L. IIad- Metal, apparatus for loading pig, Dittrich & Mo- weth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,599 

den 246 610 Switch. See Railway switcb. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . , lampby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,734 Table. See Kitcben table. Starch table. Sur-Car wbeel, W. & G. D. B ulmer . . . . . . . . . . . . . . . . . . . . .  246,594 M eter. See Grain meter. Carbureting apparatus, C. }l-'. Copeland . . . . . . . . . . . .  24-6.601 Middlings purifier, etc., J. J . Faulkner . . . . . . . . . . . . 24.6.669 geon's operating extension table. 
Carpet sweeper, �[. G. Stolp . . . . . . . . . . . . . . . . . . . . . . . .  :246.838 Middling separating macbine, W. R. Middleton (r) 9,862 Tea kettle spout. Raynor & Smith . . . . . . . . . . . . . . . . .  246.688 
Carriage. D. W. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,705 Milk cooler. J . G. Cherry (r) . . . . . . . . . . . . . . . . . . . . . . . . . 9.855 'j'elegrapb key, A. E. Peterman . . . . . . . . . . . . . . . . . . . . .  246.811 
Carriage body support . J. A. Dubbs . . . . . . . . . . . . . . . .  246,735 Milk :cooler, E. W. Kitcben . . . . . . .  . . . . . . . . . . . . .  . . .  246.617 Telegraph sounder, C. G. Burke . . . . . . . . . . . . . . . . . . .  246.717 
Case. See Packing case. Show case. Mill. See Cane mill. Roller mill. Windmill. Telephone, E. T. Greenfield . . . . . . . . . . . . . . . . . . . . . . . . . 246,756 
Casting hollow articles in metallic moulds, appa- Millstone, E. H. Streitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,835 Teleph one, J. W. McDonougb . . . . . . . . . . . . . . . . . . . . . .  246.600 

ratus for, F. Tellander . . . . . . . . . . . . . . . . . . . . . . . . . .  246.694 Mop bolder. J. H. Omo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,685 Telepbone, T. A. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . 246.699 
Castings, core barrel for. P. W ilkes . . . . . . . . . . . . . . .  246,847 Motor. See Pedomotor. Telephone alarm attacbment. C. Lanz . . . . . . . . . . . . 246,792 
Cbair. S e e  Folding c;'air. Invalid and surgical M ull', M. Silberstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246.827 Tbrasblng macbine band cutter and feeder, F. M. 

cbair. Music stand, L. R. Muzzy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,628 Floyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.739 
Cf�ar lighter. C. H. Vibhard . . . . . . . . . . . . . . . . . . . . . . . . .  246,842 Musical Instrument key board, G. Neuhaus . . . . . . . 246,805 Toy, L. J. & C. J. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,586 
Cisterns or wells, mould for forming tbe walls of, 1I1uslcal instrument, mechanical, M.J.�Iattbews (r) 9.861 Toy, wbeel, Nelson & Weadon . . . . . . . . . . . . . . . . . . . . .  246,629 

Jobnson & Sandstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,788 Nitro-cellulose, etc., preparing compounds of, J. '1'race loop, W. G. Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,819 
Clamp. See Lifting clamp. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,678 Transom lifter, H. E. Russell, Jr . . . . . . . . . . . . . . . . . . . . 246.639 
Clothes line fastener, E. H. Taylor . . . . . . . . . . . . . . . .  246,838 1 Nut lock, A. S. R. Overholt . . . . . . . . . . . . . . . . . . . . . . . .  246,810 Trap. See Plumber's trap. Vermin trap. 
Clutch and brake of hoisting drums for elevators, Opener, lister, and guano distributer, combined, Tree. See DoubJe tree. 

etc., combined, J. S. Lane (r) . . . . . . . . . . . . . . . . . . . . 9.860 K. P. Alston, Jr. . . . . . . . . . . . . .  . . . . . . . . . . . .  . .  . . . .  246.851 Tricycle. R. Lorenzo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,632 
ColI'ee pot, I. Kappner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.785 l Ore wasber, Barber & Siefken . . . . . . . . . . . . . . . . . . . . . . .  246.708 Valve action of duplex engines and PUlP"" W. H. 
ColI'ee pot, G. A. A. Sifi'ait . . . . . . . . . . . . . . . . . . . . . . . . . . 246.825 Ores, reducing, C. E. Robinson . . . . . . . . . . . . . . . . . . . .  246.690 . GUild, Jr. �r) . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . .  9,857 
Comhlng macbine, cotton, Hetherington & Le- Oven, Japanning, J. D. Hass . . . . . . . . . . .  . . . . . . . . .  . 246,766 Valve and faucet. self-closing, G. R. 1I100re . . . . . . 246 .684 

camr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,770 Overalls, H. Heynemann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.674 Valve, safety. J. W. young . . . . . . . . . . . . . . .. . . . . . . . . . .  246.855 
Cooking vessel, F. W. Scbarrath . . . . . . ; . . . . . . . . . . .  246,f91 Overalls, D. N eustadter (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.863 Valve, steam engine piston. J. W. Plimpton . . . . . . 246,634 
Cooler. See �!ilk cooler. Oyster dredging macblne, W. B .  Collier . . . . . . . . . . . .  246,726 Vehicle wbeel. C. L. W ork . . . . . . . . . . . . . . . . . . . . . . . . . . . 246.650 
Cork cutting machine. J. Scblachter . . . . . . . . . . . . . . .  246.823 Packing case . F. Pond . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  2�.635 Veneering wood, G. Woods . . . . . . . . . . . . . . . . . . . . . . . . . .  246.853 
Corset, J. Hilborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,675 Packin�. piston, J. Bootb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,71� Ventilating machine, W. A. Pitt . . . . . . . . . . . . . . . . . . . . 246.81; 
Cotton condenser, P. Forsbay . . . . . . . . . . . . . . . . . . . . . .  246,740 Pad. See Hat sweat pad. Vermin destroying apparatus. M. Lytle . . . . . . . . . .  246.620 
Cotton picker, J. M. Ridley . . . . . . . . . . . . . . . . . . . . . . . . . .  246,818 Paddlewbeel, featbering. A .  Davidson . . . . . . . . . . . . .  246,730 Vermin trap, H. Hey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.771 
Count er seat. folding. R. J. Spalding . . . . . . . . . . . . . . 246,880 Pan. Sea Earthenware pan. Evaporating pan. I Wagon brake, T. J. Francis . . . . . . . . . . . . . . . . . . . . . . . 246,743 
CoupliDg. See Car coupling. Pantograph. Crocker, Jr., & Frese . . . . . . . . . . . . . . .  246,663 Wagon, dumping, J.  Von Witzleben . . . . . . . . . . . . . . . . 246,844 
Cradle and nursery, combined. S. E. Darne . . . . . . . .  246.729 Pantograph engraving macblne, S. D. Engle . . . . .  246,737 Warming and ventilating apartments by the sun's 
Culinary boiler. J . W. Campbell . . . . . . . . . . . . . . . . . . . . .  246,726 Paper bag, J. W. Maloy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.621 rays, E. S. Morse . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 246.626 
Curtain cord tlgbtener, S. G. B. Cook . . . . . . . . . . . . . . 246,659 Paper box, G. S. Pickel ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,813 Wash boiler, J. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,863 
Cutter. See �leat cutter. Thrasbing machine Paper macbines, stu1l'regulator for, C. W. Mace . .  246,799 Wasblng macbine, R. P. Cory. . . . . . . . . . . . . . . . . . . . 246.660 

benll cutter. Pedomotor, R. Gornall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,755 Wasbing machine, Gerard & Tremblay . . . . . . . . . . . .  246.749 
Damper. A. S. Newby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,808 Pen holder, J . G. Hester . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.769 Wasbing machine, W. T. Hollis . . . . . . . . . . . . . . . . . . 246.775 
Damper. stovepipe, A. Barnum . . . . . . . . . . . . . . . . . . . . .  246.709 PhotographiC camera, M. Flammang . . . . . . . . . . . . . . .  246,738 Wasblng machine, A. Hull'er . . . . . . . . . . . . . . . . . . . . . . . .  246.777 
Desiccating machine, C. Kimplen . . . . . . . . . . . . . . . . . .  246,616 Picker. See Cotton picker. Watchmaker's jewel setting tool. H. Anderson . . .  246.587 
Distil ling al cobol. C. W. Lawrence . . . . . . . . . . . . . . . . .  246.793 Pin package, E. P. Hall' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,611 Water works, marine structure for, G. R. Bram· 
Door hanger, S. Selden . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246.642 Pipe. See Sheet metal and concrete pipe. ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246.655 
Double tree and tongue for vebicles, W. O. Foster 246,742 Pipe and rod connections, compensator for, H. F. Weatber strip, J. C. Brannon . . . . . . . . . . . . . . . . . . . . . . . 246.656 
Dressmaker's. etc., rod stand and adjustable de- Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,862 Wbeel. See Car wheel. Paddlewbeel. Vebicle 

vice for, E. De Jongh . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,665 Pipes, apparatus for drying cores for, F. Shickle. 246,643 wheel. 
Drier. Sce Fruit drier. Placer worker and concentrator, R. Barber . . . . . . .  246,'067 Whip socket. W. A. Bradley, Jr. .. . . . . . . . . . . . . . . . .  246.713 
Drill. See Rock drill. Plow .• sulky, W. L. Casaday . . . . . . . . . . . . . . . . . . . . . . . 246,598 Windmill, F. J. G oldsmitb . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,609 
Drills, back gear clutch for upright, G. W. Bean . .  246,710 Plows, cultivator attacbment for two-wheeled, Window. skylight, etc . ,  W. Trotter, Jr.. ...  . ... ..  246,841 
Eartbenware pan, G. Wolfe . . .  . . . . . . . . . . .  . .  . . . .  246.852 '1'. C. Dodsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.666 Wire band for boxes. etc., W. Haeckel . . . . . . . . . . . . .  246,672 
Eaves trougbs, machine for forming metallic, J. Plumber's trap, A. Campbell . . . . .  . . . . . . . . . . . . . . . . .  246.719 Wire wiper, F. & J. A. Crlch . . . . . . . . . . . . . . . . . . . . . . . . . 246,728 

Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,796 Poke, anlmal, L. Stow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,834 WOOd, macbine for bundling kindlIng, W. A. 
Eccentric bearing box. P. W. Gates . . . . . . . . . . . . . . . 246,608 Post. See Fence post. A llen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,701 
Enameling and enameled articles, G. KUbler . . . . .  246,791 Pot. See ColI'ee pot. Wood, preserving, E. Hagen . . . . . . . . . . . . . . . . . . . . . .  246,762 
Envelope. sample, A. H. Scbultz . . . . . . . . . . . . . . . . . . .  246,693 Power. See Horse power. 
Evaporating pan. M. Knopf. Jr . . . . . . . . . . . . . . . . . . . . . .  246,789 Press. See Brick press. Printing press. 
Evaporator. W. E. Willey . . . . . . . . . . . . . . . . . . . . . . . . . 246,846 Printing machine. yarn, T. H. Hugbes . . . . . . . . . . . . .  246,778 Eyel ets. die for making. G. O. Scbneller . . . . . . . . . . .  246,641 Printing press, cbromatlc, Robbins & Heston . . . . . 246,821 E'abrics. composition for surfacing, H. C. Pfeil . . .  246,638 Pulley, band, J. Greenwood . . . . . . . . . . . . . . . . . . . . . . . .  24R,758 Fare bOX, C. G. Imlay (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,858 Pulverizing apparatus. M. Golding . . . . . . . . . . . . . . .  246.751 

DESIGNS. 
Corset, J. Bowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.448 
Dinner ware. E. Cbetwynd . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.449 
Spoon or fork handle, F. E. VogeL . . . . . . . . . . . . . . . . . .  12.452 
'l'oy money box. W. Evans , Jr . . . . . . . . . . . . . . . . . . . . . . . . 12,450 
Watcb case, H. Untermeyer. . . . .  . . . . . . . . . . . . . . . . .  12.451 Faucet, '1'. F. Langley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,618 Pump, C. W. Schreiber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246.692 Fence post, A. G. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . 246.636 Pump an d water elevator, C. L. Merrill . . . . . . . . . .  246,801 TRADE MARKS. 

Fence, wire, L. \V. Lindley . . . . . . . . . . . . . . . . . . . . . . . . . .  246,797 Pump for condensing engines, air, L. J. Knowles. 246,857 Beef, corned, Harris & Fisher . . . . . . . . . . . . . . . . . . . . . . . .  8,627 
Fertilizer distributer, L. C. Wo1!'ord . . . . . . . . . . . . . . . .  246.851 Pump, rotary, A. S. Clark . . . . . . . . . . . . . . . . . . . . . . . . .  246.724 Bitters. T. Milburn & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,632 
F�rearm, J. N. proes.chel . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,817 1 Pumping engines, system of co

.
ndensation for, J. Bitters, H. Underberg-Albrecbt . . . . . . . . . . . . . . . . . . . . . . . 8,618 

FIre escape, R. Bustm . . . . . . . . . . . . . . . . . . . . .  . . .  . .  . . . .  246.658 W. Hill.. . . . .  . . . . .  . . . .  . . . . . .  . . . . . . . . . . . . .  . . .  . .  . .  246.773 Burning fiuld, B. A. Rose . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  8.633 Fire lighter. J. P. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . 246.627 I Railway signal. J. S. McT,eod . . . . . . . . . . . . . . . . . . . . . . . . 246,624 Clover macbines, Hagerstown Agricultural Imple-
Folding cbair, R. H. Arnold . . . . . . . . . . . . . . . . . . . . . . . . .  246,702 Railway switcb, B. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,689 ment M anufacturing Company . . . .. ...... . . . .. .. . 8 .6�8 
Frame. See Spinning frame. i Refiector, lamp, J. H. Ludwick . . . . . . . . . . . . . . . . . . . . .  246,798 Cologrie water. J. M. Farina . . . .. . .. . . . .. . . .. . .  8.625, 8.626 
�'rult drier, C.  O. Chaplin . . . . . . . . . . . . . . . . . . . . . . . . .  246.723 Refrigerating macbine. C. W. Gelett . . . . . . . . . . . . . . .  246.747 Cotton goods. plain and twilled, ll erbst Brothers . . . 8.621l 
F uel , compound hydrocarbon, J. P. Jones . . . . . . . . .  24.6.614 , Ring. See :"' pinning ring. I Gold rings, eighteen carat. Ducber Watch Case 
Furniture, scbool, O. S. Garretson . . . . . . . . . . . . . . . . . .  246,670 I Rock drill. steam. S. G. Bryer . . . . . . . . . . . . . . . . . . . . . . . 246,593 Manufacturing Company . . . . . . . . . . . .  . . . . . . . . . . . .  8,622 
Fusee, signal. S.  Jackson . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  246,780 I Roller mill , M. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,628 Knitted undergarments for men's, women's, and 
Gasoline vapor burner. T. Johnson . . . . . . . . . . . . . . . . .  246,784 RoIling mill appllance, W. S. Briggs . . . . . . . . . . . . . . . 246.715 children's wear, American Hosiery Co . . . . . .  8.6W. 8 .620 
Gate, E. E. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246.590 Rubber veneer or covering sheet. J. J. C. Smith . . 246,829 Medicinal preparations, certain. B. S. Titcomb . . . . . .  8.634 
Generator. See Steam generator. Sad iron beater, T. J. Price . . . . . . . . . . . . . . . . . . . . . . . . . .  246,687 Medicine for the cure of rheumatism and other 
Governor, water elevatt'r, R. T. Young . . . . . . . . . . .  246,856 Safe. burl(lar proof, A. Gerard . . . . . . . . . . . . . . . . . . . . . . 246.748 ailments, H. C. Col�ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.621 
Grain meter, rotary, A. Gleason . . . .  . . . . . .  . . . .  . . 246.750 Sasb holder. A. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,704 Pencils, lead, E. Faber . . . . . . . . . . . . . . . . . . . . . . . . . .  8.623, 8,624 
Grain shocking machine, A. Dick . . . . . . . . . . . . . . . . . .  246.603 Satchel I W. H. Burnett . . . . . . . . . . .  . .  246,596 Remedy or ointment for corns, bunions, and warts, 
Grate bar, G. W. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246,645 SatChel bodies, block for forming felt, W. H. Bur- liquid, Lyons & Ziegler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,631 
nanger. See Door hanger. nett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246,595 Soap. laundry, Lautz Bros. & Co . . . . . . . . . . . . . . . . . . . . . 8,630 
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In8ide Pnge. each insertion - .. ..  "0) cents R line. 
Back Page, ' each i nserti on - - - $1.00 a l ine, 

(About eight words to a line. )  
Ji}ngravings may head adver tisements a t  the same rate 

per line, ltv measurement. as the letter press. Adver­
tisements must be received at publication olfice as early 
as Thursday morning to appear in next issue. 

:BLA.ST. 
IRON REVOLVERS , PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H .  Ie. F. M .  R O OTS, Manufacturers, 

O O N N E RSVI LLE, I N D. 
S. S. TOWNSEND, Gen. Agt. , 6  Cortla.nd St. ,S Dey St., 
"OOKE & CO . ,  Selling Agts . ,  6 Cortland Street, 
JI/.S. BEGGS & CO.,  Selling Agts . 8 Dey Street, 

NE'VV YC>:El.:.s._ 
SEND FOR PRICED CATALOGUE. 

TOOLS for Machtni8t�, Carpenters. Amateurs, Jewellers, Model Makers, Blaoksmiths, etc. Send for Oatalogue, and state what kind 
or '1'ools you require. TALLMAN &- McFADDEN, 

60'l Market St., Philadelphia, Pa. 

IRIDIUlYI : 
T�E HARDEST :METAL KNOWN. 
Nc>t attacked by acids or alkalies ; not oxidized 
in the ah' ; almost infnsible. ManUfactured under John Holland's process (patented May 10, 1881) by 

THE AMERICAN IRIDIUM CO., 
S. E. CJomer Pearl and Plum Sts, (Jineinnati, Ohio. 

�.COE BRA�� MFG. C * 
BRASS TO R R I N GTO N - CO N N .  O·-iJ I R E: ' 

C OApPE R M AT E R IALS rOR METALL I C . AN D 
I N  S H E ETS� MI\o1tJNiTION '';SPEC,,,,cT'i B LANKS 

; BUc1!:Jr�?ti9t?N: flt�Y�h.E!lfk�olw!<t�'d�ge� eltabUshed 29 years,) a SPLEND ID  SHOOTI NO cenulne EngUah.ltdeleverbreech·loadtng DOUBLE SHOT CU N, 10 or U bor�t. 80 or 32 inch, 'l2 to 9 Ibs, . (10 Ibs . •  $21. ) Real twl.t borrel., THOROUOHLY TESTED, PER­FECTLY SAFE
r 

Pay $2. 00 with order, $14.00 C.O.D. ( AFTER EXAM NATION), _  and $4.00 I F PER-Kn�2J:�� ont;l'nT.'!If/I;.2We�Yno �f.;r�I� th1�I�nb; ,,111 bu� of me. FlrIt 12000 secures U. 

PARTNER WANTED 
FOR A VAI,UABLE PATENT. 

f�'he undersigned desires to form ii'co:..partnershipwith 
an energetic business man to manufacture my Life Pre-
�m�:81j'�if�eMgWJ�J��pijo't:

l
ir����a� R�8�

s
can. 

The New Measuring Instrument. 
By Simply paSSing It over a sur­

face the exact distance in feet, 
inches and fractions is recorded 
on the dial. Supersedes Rule and 
Tape, Measures Routes on Ma)JS, 
Large ones in Brass cases, 100 ft. 
Miniature wheel measures,nickel, 
10 ft, for watch pendants, 

JACKSON & TYLER, 
Baltimore, Md. 

To M�UFACTURERS 
AND INVENTORS. 

THE NEW MACHINERY HALL, 
Added to the Exhibition Depsrtment of the 

INVENTORS' INSTITUTE, 
Cooper Union Bnildiml', New York City, 

6';,¥��:t��1 � ���;:�:i
t
!ra�M)�� ��� �5�\?� 

F R E E  TO T H E  P U B L I C, 
A. a Permanent Exposition of Indu strial Pro­
Iu·eS8. Exh lbitors will be charged a moderate rental 
for space. 'r h e  ex.pense will be small. t h e  ltd­
vRntljeS .great. For space or information, address 

. 'l'HE I�V11.NTOH.S' INSTITUTE, N KW YORK CITY. 

SEND TO LON DO N,BE RRY&ORTO 
-- -- ::' H I LA pA  F O R -

THE BEST BAND SAW BLADE 
PATENTS. 

Ititutifi t jmerican. 

OUR DOMESTIC POISONS. BY HENRY 
Card; M. lnst. C.E.-A paper read before the London 
Society of Alis, designed to draw attention to certain 
fr?i�?���te::ir;�i1t�

S
u��

i
��r :��::;g�r:lSlfu�n;:��g� 

domestic fabrics. Arsenic the great poison. Its pres­
ence in wall papers, cotton fabrics. artists' water colors, 
ordinary paint� tin plate work, artificial flowers, lamp 
shades, paper colillrs and cuJfs, fancy papers. confec­
tionery, etc. The spnptoms or chronic pOisoning by 
arsenic. Cases of POlsoninfi from the emanations from :t=[���� t��E:���of 1teJ{a��
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To be had at this office and from all newsdealers. 
Thu Old Reliable On Time Manufacturers of 

THE BIGGEST THING UUT Il��;:tt;.�!��k 
(new) E. NASON & CO., lll Nassau �t., New York 

PATTERN MAKING I 
All kinds of Wood and Iron Patterns for Iron 

�VorkCl's made to order. Address T Y R O N e  FO U N ORY AND MACH I N E  SHOPS, Tvrone, Pa, 

T H E L A R G IO: S T  MAC H I NERY D E P OT 
I N  A Nt E  R I C A .  

STANDARD MAC H I N ERY FOR All P U R P O S E S .  
H . B . S M I T H  M AC H I N E  CO.  
Ems: 1849. 925MARKET st PHILADELPHIA.. 

EARLY PRACTICE OF MEDICINE BY 
Women,-By Prof. H. C. Bolton. A history of the 
entrance of women into the medical profeSSion, prior t·) 
the establishment of medical schoolS for the female 
::le :��:;:sfls

n
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middle ages, and among the Celts. The first educated 
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Contained in SCIE�"T.[FJO AMl'�RICAN SUPPLEMENT. No. 
213. Price 10 cents. To be had at this Office and from 
all newsdealers. 

P -I AROMATIC MILK. 
I OS A pleasant, speedy cure for PILEi;!. One package­

four doses-wil l cure In 
every case. Price one dol­

lar. Sold by druggists or sent by maiL Address 
DR. L. H. HARRIS, Pittsburgh, Pa. �AV �(' ANTI F R I CTIO N M ETALS TOUGH & H O M O G E N E O U S , 

� � FOR LOCOMOT I V E  B O X E S �  �AR I N G S , C O CKS, VALV E S  &. F ITT I N G S  F O R--­
C H E M I CA L  W K S. S O LD I N  I N G O T S  O R  C A STI N G S .  L THE ELK INS MANFG.& GAS CO.€ l l  &. 6 1 9  ARCH ST. PHILADElPH I A 

THE VISCOSITY OF GASES AT HIGH 
Exhaustions. By William Crookes, F.R.S.-Abstract of 
a paper read before the Royal Society. wherein the 
author describes an elaborate series of experiments ��r:i!�!:f fltcii���g:;::;:�
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cosity of air. Discussion of results. The ultra-gaseouB 
state of matter. Contained in Scn:NTIFIC AMERI­
CAN SUPPLEMENT, No. 2',.. Price 10 cents, To be 
had at this offi'ce and from all newsdealers. 

Leffel Water Wheels, 
With recent improvements. 

Prices GreatlJ' Reduced. 
8000 ill successful operation. 

Fml NIW l'A!.!Pll:LI'l' rOB 
Sent free to those 

James Leffel & Co , 
Springfield, O.  

110 Liberty St. , N. Y.  City. 

F 

THE PROGRESS AN D DEVELOPMENT 
of the Marine Engine. By F. C. Marshall, M .E.-A paper 
lately read before the l'oclety of Mechanical Engineers, 
London. Decidedly the most useful, reliable, and valu­
able recent contribution upon the subject, showinll: the 
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employed, the materials and mode of manufacture, 
performances and economies. the conflumption of fuel, 
����J:��!t.

th
60�t��-:d ��

o
B�Vi�'T!F��

g
��l���c!�

r
sf� 

PLEMENT, No. 299. Price 10 cents. For sale at this 
office and at all news offices throughout the country. 

G AS AND ELECTRICITY AS HEATING 
Agents. By Dr. C. W. Siemens, F.R.S.-An interesting 
lecture on the production of beat-energy, wherein the 
eminent author endeavors to prove that for all the or-
����'irI ��
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extreme degrees of beat, the electric arc possesses 

MESSRS, MUNN & CO" in connection with the pub- THE VALUE OF A V ACUUM.-AN 
article of Interest to the engineer, wherein the author 
very ably discusses the maximum value of condensers, 
pOints out that there are circumstances under which It 
IS more economical to exhaust steam directly into the 
air than to condense it, and proves that the use of con­
densers, under such conditions, hence works more injury 
than benefit. Contained in SCIENTIFIC AMERICAN SUP. 
PLEMENT. No. 2,.6. Price 10 cents. To be had at this 
office and from all newsdealers. 
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of extremely contracted space, but also being capable r! t������:f���rfr�ai���:t�rii:�, 1;����t��,�
s
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j�: Hcation of the SCIENTIFIC AMeRICAN, continue to ex­

amine Improvements, and to. act as Solicitors of Patents 
for Inventors. 

In this l ine of business they have had thirty,!ive 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. AU business 
intrusted to them is done with spec ial care and prompt­
ness, on very rr8sonable terms. 

A pamphlet sent free of charge, on application, con­
taining fnll information about Patents and how to pro­
cure them; directions ' concerning I,abels, Copyrights. 
Designs, Phtents, Appeals, Reissues, Infringements, AJ3. 
s;gnments, Rejected Cases, Bints on the Sale of Pa­
tents, etc, 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

lUUNN & C O . ,  Sollcltors of' Patents, 
37 Park Row, New York. 

BRANCB OFFICE,-Corner of F and 7th Streets, 

WaShington. D. C. 

CEMENT WORKS 
FOR RENT. 

D. H. LUDLOW, 727 Walnut st., Philadelphia, Pa. 

E'lllDi(f� 1D!1D1I'/i'lIi/fTl,! AND C L AY RETORT!, ALL SH�ES. 
Ii ntc:.. !Q)li\}'!,�'U", -==' BO RGNER 8. 0 BRIE N .-=-

23 � S T ,  A B O V E  R A C E .  P H I L A D E L P H I A  

ell'ecting reactions and decompositions that require in­
tense heat, coupled with freedom from those disturb­
ing influences that are inherent to furnaces in which 
carbonaceous fuel is burned. Contained in SCIENTIFIC 
AMEHlCAN SUPPLlr.ME:>IT, Nos, 2,.6 and 2,.". Price 10 
cents each. To be had at this office and from all news­
dealers. 

Every Mechanic Needs a Good Knife , and Here It Is ' 
We are desirous of introducing Qur HAND-FORGED RAZO R. STEEL POCKET CUTLERY to . '  consumers. We make Good Goods, 

and will reC�'}�'i,tli::y�
n�g��u1 ����� our new knife. No corners 

to wear pockets ; price by 
mail. postage paid by us, 75c.; 
same knife, S-blade. $1, We 
have 1-blade knife. 8.;".; 
medium 2-blade, 5Oc.i extra 
heavy 2-blade. MADE FOR 
HAHD SERVICE, 750.; 3-blade 
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MAHER & GROSH, 40 Monroe St., Toledo, Ohio. 

[OCTOBER 8, 1 88 1 .  
CET TH E  BEST AN D C H EAP EST • 

. , " :T"ADE � MAliK', 

_1Iml�_� . .J�:T f' A.Y &: CO. " "  I prAil 
J' • .A.._ F.A. 'Y � CO •• 

(Cinoinnati. Ohio. U. S. A."' .Exclusive Agents and ImQo:oters for the United States, ofth0 
CELE :E:g,.A.TED 

, P E R I N  BAN D  SAW BLA D ES, 
Warranted BupertOJ·to all others In q1lalltv,jl:n,­

.,.., If,nifor'IHity of tempe,,-, and general dura.­flUffy. One Perin 8,,,,,,, outwears thl·ef!, ordinary sawS. 

Co��s����l�o�J�f:d :���, 8:& ��s1'1 &Ps���imJnC?S SODaS, words and musiC, 30 eta. 1 00 Ofd Favorite Songs 
:�Sl� a3����lC, 88 il�ine 18��gsOP:o�:so�i� ��1� 3& eta. iOO Irlsh 'ongfl" words and mnstc, 30 ets. 100 EthiopIan Songs, words and mustc, 30 eta. 1 00 Seoten Songs, words and music, 30 eta. Any four of the above lots tor One Dollar. All of the above for Two Dollars. The 
����g�����!: ��:\3e:il ��h:l:��e�°J>ff�::d�U���:;:� once. Postage Stamps taken. �lanoettes, Vlo� Guitars and Musical Instruments at low prices. 
World M a n uf. Co. 122 Nassau St. New York 

SIMPLE SINGLE· ACTING STE4,M 
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engine. the different parts of which may be turned on a 
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effective. being of sufficient size to run. with suitable 
steam supply, a foot-lathe, scro;l·saw. or two or three 
sewing machines. The cost of materials for its manu­
facture should not exceed five dol lars. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 279. Price 
10 cents. To be had at this office and from a.ll news­
dealers. 
PORTER MANUFG. CO., Lim. 
New economizer. °'i.!?tlo���� "i�e� 

Absolute safety 
from explo­

i o n  a d 

M I N E RAL  W O O L .  
This Fireproof and indestructible material Buccess­

fully prevents ]oss of heat by radiation, keeps frost from water 
fcipes, deadens sound, cheCks spread of tire in wallS, 
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high, oo 
State for 
particuzar\rAN DUZEN & TIFT, Cincinnati, O • 

WANTED.-A FIRST-CLASS MAN, COMPETENT TO 
run Spoke and Wheel Machinery. Address 

E. S'l'INSON & CO., 87 1S0rth St., Baltimore, Md. 

T HE DEBAY PROPELLER.-DESCRIP­
��

n
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to test its practical working. Illustrated with thirteen 
figures, showing stern Qf the steamship Cora Maria 
with the DeBay propeUer ; sectional elevation of the 
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tn Scn�NTIFIC AMERICAN SUPPLKMI1:NT, No. �:>O. 
Price 10 cents. To be had at this Office and from all 
newsdealers. 

KIRKHAM, HULETT & CHANDLER'S 
STANDARD WASHER·SCRU B B ER.  

Removes all the Ammonia and a large percentage of the CARBONIC ACID and SULPHrTRETED HYDROGE:"f from GAS. Adopted br over 100 Gas Companies In Europe and by the BaJtlmore. Williamsburg, Citizens' (Newark. N. J.) ,  Newport. R. 1., St. Joseph. Mo .. and Quebec GIlB Companies. GEO. SHEPARD PAGE, 
49 Wall St., New York, SOle Agent. 

© 1881 SCIENTIFIC AMERICIAN, INC
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II' amO BEETHOVEN GRAND ORGAN���:Jb� ft . 14 OCTAVES O F  R E E DS 
• The Case is Charmingly Ornamented with Arabesque Designs in GOLD. 

AU who wish to secu'I'e this O'l'gan at $90 must o'l'de'l' at once as the p'I'ice will soon be advanced to $125. 
The beauty of this, my newest and most perfect style, is something phenomenal. I take great pleasure in appending a. full des�ription and t�e specifications of Sto� Work of this matchless instrument. It is without a peer and is undoubtedly the finest organ yet manufac£ured. In Its 

m¥H�o�lif1!:�\r�ks��lW�P�ifC;Ck�dh��:�(t)��t!�:��e�e(l��V;;A ��rse �u�r���ig:u�
aR:��,r���'twenty-seven (27) stops as described 

in the specification of stop work below. New effects are introduced which are unequaled. The case is an architectural design of rare beauty m1:d 
�Sn�

m
��k

i
���������

e
h�\j�: �r�tasl:i��:i���=� t�d��sWl�� �����;g=��:llr��1!fin�ft�f��k';°t�:����1�%;�t�;d;;1��[if�;�� 

plates which never wear out; best rubber uprIght bellows; the whole being charmingly decorated with arabesque designs in gold. Words are mad­
equate to convey a just conception of its surprising qualities. 

SPECIFICATION OF STOP WO RK, 27 STOPS I N  ALL. 
1 .  Cello. This is a Bet of reeds in the bap's. 8 feet Eitch. producing a fundamental in character, producing, when added to other 8 and ! feet c
I����l�!tr�.

t t
��e:�'rJ� ��e�t�n�das��:' ��lng ���:�l7e £1:��; s

t
�r.v'!�i:�::.fu� ��:f��h�r�iWa�t�g�ff:��d�g�J����:i��l�IT: reeds. ment from which itderives its name. It should be used with Viola Dolce. 3. Clol"abella. A stop acting upon a set of reeds producinga clear, 17. Volx Cele�te. This is a set o f  reeds of8 feet tone, voiced brU-s�.o����n:i ���I�!�8?Utl;!�:��h;C����fo�owerfUI sub-baRS reeds, ��!!r a':i;l}��tibe ��:�l�ft iro��d�e���i�;e� ��1;!5d��:3.tiful effect

. 
�t::�td ¥f!�� ���'d��i��liU! ��:.tft�UaL The tone hi deep and sonor- li�:. !!YN;.a. Draws a set of reeds in treble i feet pitch, of violin-

6. Bourdon. A stop producing an ope!l tone of 16 feet pitch. 19.�ox Jubllantc. Drawing two sets of reeds, both 8 feet pitch, 6. Saxap�one. A full se� of reeds In �he treble of 8 fee� pitch, producing the grand and thrilling solo efl'ects of an oboe. very ree?-y In quality, and smlilar to the lUStrument from which the 20. PIccolo. A set of i feet reeds, voiced in exact imitation of a st�.p -8i�rdi ���C!�. A set of8 feet reeds, smooth, round and subdued r���o��·e �hoe:te ��li����e srra��:t�O r::g:r: ��;\�:��s����g�Ct�l�:� 
so 

tone. 21. Coupler lIarmonique. This is an octave coupler of improved t J:!:r:�:ice� f���t�rr���!hileip�·l:�. ��:ii:�ft and sweet and ft:!:��1 PO!���f��: fIt:t�e���t.of all octaves together, thus doub-
extrlCl:3ely useful as an accompanying stop. 22. Orchestral Fort('. This is a beautiful swell stop producing 

10. Grand Expre81!\1one� A stop tlJ.at opens two sets of reed�, one sUl'!:tained orchestral effects. 
�i��i:ff��i�d one subdued m t

�
ne, producing an enchanting combina,. al�w�;lb� p-:�'os:.�e�toe�r����� th����g���ti.��yt c��:�d� �� 

11. French Il0rn. 8 feet pItch, exactly imitating a French Horn. diminuendo effects. T!Jisstop is another of the novel and artistic e�ects which have been 24:. R1eht I{nee Stop. Opening aU treble swen stops. glVen to the world by the Beat.tr 0lans. It IS one of gre!lt beauty. 25. Automatic Volve Stop. This is connected with the bellows p;;d�:Jt 1ti�l��p' 
A beautiful, reamy and entrancmg e1fect is �itthe Organ na:�1\¥l�eha;�3si��hie�t�l,f� r�g;::�fi�ll�i�;e:it��'!! 13. Vox humana. This is a mechanical arrangement placed just fast; 'nish blow slow or stop altogether until the degree of back of the reeds, and, when drawn, gives to the tone a wondrously soft ed is attained. �:�Wo�� t;}teec�e��t:lI���':t�diS���ll�t;naW�r�:!.s�aU:�Cp����:e�t:i��;� m�d e up, �hrcl�:iv!:��el!��·xp���nS!g�a�pse�:a�o��Y£��b��� thetlC sweetness and harmony. ImItating the hu�an vOIce� It confines or subdues the tone or allows it to escape, at the will of the U. Echo. An 8 feet tone, smooth round qualitl' and wIth a full and performer. Its addition great� enhances the value of the Or�n. 

C���fcl��e;.t, l�i:t�irfe:S: �t
gle r:&:sgr 8 °fee� ��h�rfu�r.· deep, fr�m �Jd

PeC��:n.»amper. eft Duplex Damper ' opens a. mper 

No manufacturer, other than myself, can build. this Organ, or one prod.ucing similar effects, a.t a.ny price. You cannot purchase an article that will prove fmch a soul·stirring delight for 
f��:j:;;et�f'��i;!y in��:;:g����lt�:���ili.t isMu�i�li����eth�

t
���:g��� 

a ��d 
Yurlftes and ennobles the soul. Ordel" early, the Jlolldays arc clo8e at hand. shall have to work my establishment to its fullest capacity to meet the demand. 
Ord.er at One e.-Nothing Saved. by long Oorrespond.ence. 

Only 

237 
Pully Warranted 

for Six Years, 

$90 2 7  
Sto:ps. 

itir VISITORS ALWAYS WELCO M E .  4ti��g�s�fPth, 2i inches . 
FIVE DOLLARS allowed to pay Traveling Expenses. to those who come and I 'll " b $ 0 select instrument in person. FREE COACH. with Polite Attendant, meets all l w� dehve'J' th",s O'l'gan on oa'l'd Cars 9 Trains. I:T ENTERTAINMENT DURlNG THE DAY FREE. lw1'e, boxed, with 8too', Book and Music, 
CABIN ET ORGANS.-Cablnet. Organs, 'SO, and upward .. PIpe Or. /0'1' ONL Y NINETY DOLLARS . . . . . . . . . . . .  . 

��!�isch�!re�i�g�8Se�3'���r06��:'f��W.:tItfr¥·p)f��sIE*��� P���i i f7Be sure to remit by Bank Dratt, Post Office M(;mey Order, Re�stered 
wait tm1he last moment. GET YOUR ORDER IN EARLY and save Letter or Expre::;s Prepaid. Money refund�d and frelg�t cbarges paId both 
dlIMappolntment Cor there will be Ilundreds of Orders to Fill at Christ- II ways by me If the Instrument does not gIve ENTIU.E SATISFACTION 
mas-time. ' aCfterUone.lear'. COi�!\?et p���ected the combination of the Reed Board in 

DANIEL F. BEATTY'S MANUFACTORY, Beautifu l  I l l ustrated Catalogue Sen t  F ree. A T.10N.-thiS Organ by Caveats. filed Dt PatentOffice, �iaY 13,l881. 
(lor. Railroad Av. & Beatty St., Wa8hlngtoD, New J eroey. lmltators of any kind will be vigorously prosecuted. 

H O P E F��E D EAF  Of'. Peck's Artificial Ear Drums 
PERFECTLY RESTORE THE HEARING 
and perform the work of the Natural DrUID. 
Alwa1\l in poSition, but invisible to otbe .... 
All Conversation and even whispeors heard dis· 
tinctly. We refer to those using them. Send for 
descriptive circular with testimonials. Address, 
X. P. Ko PECK & CO., 85S Broadway, New York. 

HAND nOOK FOR STEAM ENGIN EER S. 
Indorsed : Knowles Steam Pump Works, Crane Bros. 
Mn.r?'iilitK�f6�'l· J;�I��Wlh���in���;;��

s
liS, Ind. 

DO YOUR OWN PRINTING 
Presses and outfits from $3 to $500 

etyles of type. Catalogue and 
""re,duc,ed price list free. 

H. HOOVER, Phlla., Pa-

STOP ;:���f����:CI TAR Btl 
HOME TREATMEXT NO CHARGE FOR 

CONSULTA'l'ION. 'l'he fearful effects of 
Catarrh on the system _n he stopped. Childs 
Catarrh Treatment is the only known means 
of IJosi tive, permanent cure. Send for dis­
cription, terms, etc. Address 

Rev. T. P. CHILDS. Troy, O. 

TH E  PARAGON SC�OOL DESK 
"AD"�T'�nil� EXTENSION 
� . TABLE SLIDE .-� 

M A N f" O BY. BUFFALO HARDWARE 
SWAN ST. B U F F'ALO N:Y.  

I llUSr'tJ EDITOR IAL  SEPT.I7.1881 

CAI,IPER S A N D  DIVIDERS. 
Patented April 26, 1881. ThiR valuable patent Is offered 
for sale. Address E. SOE'l'llEElI, New Bremen, Ohio. 

KANSAS CITY PATENT AG E N CY, 
DRAI,ER!'! I N  PATENTS. H. WERNER & CO., 1131 Main St., Kansas City, Mo. 

S 7 7 7 a Year and expenses to agents. Outfit free. 
Address P. O. VICKERY, Augusta, Me. 

n DAN I E L F. B EATTY, The M a n ufacturer Washi n  n , N ew J e  
w. e. WREN'S 

Pat Grate Bar, 
Manufactured by 

D. S. CRESWELL, 
Eagle Iron Foundry, 

816 RAe¥. ST., 

PHILADELPHIA., PA. 

, p �",- T E N T COL D  RO L L E D 
- S HAF TING . 

The fact that this sbafting has i5 per cent. greater 
strength, a finer finish, and is truer to gauge, than an

r. 
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COLLIXS' P A T.COUPLING, and furnish Pulleys, Hanger!!!, 
etc., of the most approved styles. Price list mailed OD 

'T':'W ..... �""r.,..A. ..... ,....... � £::I Steam and Hand Power. CLEM & MORSE, 411 & 413 appUcation to JONES & LAUGIlLINS, 
..&;:.I � ..&;:.I  " -... - ""' ...&;'- � ,  Cherry St., Phila., Pa., and 108 Liberty St., New York. Tr

M:���i!�:��J�:nVa'i'S��.�'difJ����iit
a. 

W--O--O-D--W--O-R--K--I-N-G-�· MACH I N E RY :"::::i¥i:g��¥1:11'�:£:�rs.". 
For Railroad Shops, Planing Mills, Car Builders, Cabinet, Carriage, Sash, Door, and Blind Makers. , ROO FI N C 

s. A. WOODS :UAVHI N E VO., 1 7 �  H igll St.,  Hostou , 91 Lib.,..ty St . . N. Y. ;  61 S, V anal St., Cllica go. • ------------------------------ I For steep or flat roofs. Applied hy ordinary workmen 

FOVRD THE S'l'EAM PUMI'S MADE BY at one-third the cost of tin. Circulars and samples free. VALLEY MA CHINE CO . .  Agents Wanted. T. NEW. 3Z John Street, New York . 
EASTHAMPTON, MASS., 

Are the best In the world for Boller Feeding 
and other purposes. 

T E X A S  
AR.::IE..A.NSA.S A.ND LOUISZA:N' A.. 

C H E A P  H O M  E S  F O R  A L L ! 
50,000 Laborers can get Immediate Employment, at Good Wages. 

on Farms and Railroads in Texas alone. 

THE SOUTH-WESTERN IMMIGRATION CO. 
WIll mail on application, free of cost, postage prepaid, books with maps, giving reliable information of 
'l:eix:as, ArkansasJ,. or Western Louisiana. Those meditatin�a change to a new country, please address J. N. VI!lTOR, ll<asterD MaDage� 243 Broadway, New York. B. G. DUVAL, Sec'y, AustIn, TeL 

Foretlln Office :-WM. W. LANtz, Pres .. Leadenhall House, Leadenhall Street, London, E. C., Eng. 

RUBBER BACK SQUARE PACKING. 
BEST IN TH), WORLD. 

For Pack i n g  the Piston Rods and Valve Stem s  of Steam Engines alld Pumps . 
the packing which, when in use, is in contact with the PistOD Rod. 
keeps the part B against the rod with sufficient pressure to be steam.tight, and yet 

wrl'HERBY, RUGG & RICHA RDSON, Manufacturers 
of Patent Wood Working �l ach1nery of every descrip­
tion. Facilities unsurpass"'d. Shop formerly occupied 
by R. Bal l  & Co .. Worceste,·. Mass. Send for Catalogue. 

PATENTS SOLD �m��� 
J g����J�c����w���i�tg:iT;�esf!���l!f��

d !�� Ih;;�J: fIighest references given. Circulars free. �. L. RICH ARDS & CO., Brokers, '133 BROADWAY. New York. 

RUPT'URE 
l�tll�III;l.lmlillilllllllnMtti;II�I.iil Oline Lubricating Compound manuf'd b;r HOLLAND &. THOMPSON, TroYa

N. Y. Avoids hot Journals, drip­
F��1tir��d:�

t
im:��ni;. 

catalogue of Grease and Cups 
----

VOLNEY W. MASON & CO., 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS, 

PROVIDENCE, R. I. 
. 

-4-0-L--I-F-l--l ·  P 1 H ct & B t Ch 0 Cards of about 20 feet, and of all sizes from )( to 2 inches squar� 
�Yt'hYnaci'�

a
lllc. 

a
��ank�� Pr'tg°'b'),�,

e
Ne;'kn,:ven, Ct: JOHN II. CHEEVER, Trells. NEW YORK Bi';L'l'lNG &. I'AUKING UO., 37 & 38  Park Row, New York. THE BERRYMAN 

PAT E N T  1 6 5  R A C E  ST - JAS MURDO C H:  JR. C I N C I N N AT I  
B R A S S MA C H I N I S T S  SUPPLIES IN S G E R M A N  . C O P P E R . l LV E R .  

SE'VD ,.��RE,ROD SHEtT & T U B E  I N  T H E  i H R E E  N1E.T���ct. \)51 

BATTERIES. WIRES. MAGNETS, INSTRUMENTS, TELEGRAPH AND ELECTRICAL SUPPLIES. CATA­LOGUE FREE. C. E. JONES & BRO., CINCINNATI, O. 
50 •�AUTI FU L ALL NEW DESIGNS Of But. i; terfly, Dragon-fly, Rohln Red-

breast, Pinks, Pansies, Vfolets, and MOBS Rosebud 
Uhromo Cards, name on, lOc. Card Mills, Northford, ct. 

McK EAN, N E WHALL & nOIU E ,  

PhiladelDhia CLoverin[) Sn�ar Refinery 
22li CHURCH ST., PHILADEI,PHIA,  �fNi� ;�oe�f::f� : I��:;;'�=��e����� °te t�!e�:�� 

M AC H I N E RY 
of every description. 121 Chambers and lOS Reade sts., 
New York, TH l.; GEORG I<; PLACE MACHI� ERY AGENCY. 
Ridltell's  Cal'pentpr Rnd Joiner lUodern i zed. 
Third edition, revised and corrected. containing new 
matter of interest to the Carpenter, Stair 8uilder, Cabi .. 
net Maker, JOiner, and Mason. "to, cloth, with 34 illus­
trations. $7.50. E. Claxton & Co., 980 Market St., Phila. 

etc. Rights for sale. 

. Dead Stroke Powar Hammers, 
For 

���I
e O':�;��.J: 

S. JUSTICE & CO" Patentees, 
lith St., Philadelphia, Pa. 

Ste e l  Cast i n gs 
:{.��h�������.:::J'�;:-:I�HI�f.

at
l�� ��::gn':,"1!t� . 

FeedWater Heater 
and Purif ier 

Have been in use ten years, 

and never require 
repairs. 

and l£f,OOO Gear Wheels of this steel now running prove t 
It. snperiorlty. Qv!'r other Steel (1�sting.. Send for I I B DAVIS & RON Hartford Conn clrcu���Mi�lh·�·'J'EEJ, CA STINGS CO. • • " ,

., 
407 LIbrary St., PhUadelph1a; Pa. Sole Proprietors and 1I1annfaetnrers in the 11. So 
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Inside Page, eRcl. insertion - - - 1':i cents a line. 
Back Page, each insertion _ _  - 81.00 a line, (About eight words to a line;) 
Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver· 
tisements must be reeeived at puiJlicatkm ojfice as early 
as T hursday morning to appear in next issue. 

BOILER COVERINGS 
AI;BES'l'OS.LINED, REMOVABLE. 

'l'H E  PA'l'ENT A l It SPACE C OVERINGS, 
10 a�Ji��-ttMERS.SP':O��f 1&:';tS�l� §t.��{��'¥��k. 

P:N.JOHNS AS'IEtfaa 
L I Q U I D  PA I N TS,  

ASBESTOS ROOFING A SBElSTOS BOILER COVERINGS, ASBESTOS L I N I N G  FELT, A S B ES'l'OS STEAM PACKING, 
ASBEST . . OS W I e K  PAC K INQ, A SBESTOS FLAT P l C KI � G  ASBJ<;S'l'()S lUJLLBOARD,' ASBESTOS GASK ETS ASBESTOS SHEATHINGS. C OATINGS, CEMENTS, Etc. 

Descriptive price lists and samples sent free. 
H . ·  W. J O H N S  M ' F' C  CO . ,  

8 7  M a i d e n  Lane, N ew York. 

Ititufif i t  �tutri tau. 
TH E CA M E RON  ST EAM P U M P, 

DESIGNED FOR USE IN 
G- O :LI D ,  S Z :LI "V E R. ,  O C> .A. :LI ,  .A. N" D  Z R. C> :N  

l.\l[ 1: N" E S , 
ALSO FOR GENERAL M A NUFACTURING AN D 

F 1: R.. E P U l.\lI: P S _  
PlImps turnished with Movable Linings in Iron, Composition, or Phosphor-Bronze, 

Address T H E  A .  S .  C A M E R O N  S T E A M  P U M P  W O R K S ,  
FOOT EAST 23d STREET, NEW YORK CITY. 

C L A R K ' S  RUBBER WHEELS. This W heel is unrivaled for durability, 
��¥���trse a�d cir:lf��' T�������Je�� Heavy Casters, and all purposes for which Wheels are used. Circular and Price List free. G EO. B. CLARK,Windsor Locks, Ct. 

C. J. GODFREY & SON. 
UNION CITY, CONN., Manufacturers of Metallic "hells, Ferrules, Cups, Blanks, and any and all kinds of small press and stamped work in 

�rfe�e:er��r::fo�i�'fie.I�Jh�8eY� aJ�noth���goIBrt�d��� also Pocket "}1 atch Safes of various styles, are specialties. All kinds of notions, small wares, or novelties in the 

��) CARY & M O EN � 
0TEEL WIRE O f(C).-�O£SCR IPTION @rc:r � 
234 W 29 ST. EVERY & STEEL SPRINGS. NEWYORK CITY 

F R I E D M A N N ' S  P A T E N T  EJECTORS 
Are the cheapest and most effective machines in the market for 

EIBvatin[ Watcr and ConvByin[ Liquids �rg;e� JI:ted�:d3es��ed�r��ITe�g��e��B��gcif��inaga estimates furnished. 
_________ �����i��sR�uit�:t!r0��:t��s�r�a:g�:s���.el ��:j 

ROLLE!iiilTONE LATI-IE. are splendidly adapted tor conveying liquids in Brew. 
Improvement over the Waymoth Lathe. f���fe�l�r��;'���:[c�e3�:aii�r t.tE:: c�i�ro�"enfoer. 

��jeWt�:rt';�i;�edR��::!. NATHAN & DREYFUS, 
::ndangaw��zzw�;:Fw�rl�; Sole Manufacturers, NEW YORK. 

����!�':jh�;'�a�til��� BOGARDUS' PATENT UNIVERRAL ECCEN-
ry; Boring Machines, etc. TRIC MILLS·-For In"inding Bones, Ores Sand Old 
Also large stock of Second,.. I CrUCibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
�������gg���t��� i �of�s�n��3:e, T3�caoc;gutlSn�XB��a�AS�i:foS1R�y:: Working Machinery, Engines, Boilers on hand. Send I erc., and whatever cannot be ground by other mills, stamp for catalogue, and state just what you want, to Also for PaintsJ _Printers' Inks, Paste Blacking, etc. ROLLE STONE MACHINE Co. ,48 Water St .. Fitchburg,Mass. JOHN W. THOMSON, successor to JAMES BOGAR· DUS, corner of White and Elm Sts., New York. 

Shafts, Pulleys, Han[ers, Eic. The Bicycle has l!roved itself to be a 
l"HEPA RD'S CEI,EBRATED 

$60 Screw Cutt ing  Foot  [Jat h e .  
Fuli assortment i n  store for immediate delivery. 

WM. SEI,L ERS & CO" ;.. the number in daily use is rapidly in .. I :--:' creasing. Professional and business 

. 

permanent, practlCal road vehicle, and 
6 COLUMBIA BIC I'CLE . 

Foot aud Power Lathes, nrill Presses 
����������a6h���S����d�:��T��� 
�a1!\�J�g�f ��lWt�rsio�t�in�:e��s f�� artisans. 

H. I" S H E I'AltD & CO" ����:":."!l.t331, 333, 335. & 337 We.t Front Street, 
_____________ 

C
_
illcinn nti, O h io. 

ROCKWO O D ' S  CEL I': B R A TEJ) IMPROVEH COMPOUND FOR O ll, PAINTS 
i:ig::avb�l��J���e� ;�si! �1 PC:ir:,.t inlt�¥: o���;Wigh� 
For Sale. Address D. C. ROCKWOOD & CO .. OLEAN, N. Y. 

SUN L I H H T  G A S M A C H I N E . Simplest, cheapest, and most reliable. No water used. Send for circular. 
J. A. DRAKE, Cincinnati, Ohio. 

NEW YORK BELTING A!'iD PACKING eJ e lwe�s��2t�n���urE�e��YII 
31 & 38 PARK ROW, NEW YORK.� 

New and Valuable Oller Cor Loose Pulleys. Its use on Loose Pulleys will prove 
:t;l;� freo;:'�\'::�J't�eit��gw��'k��th one filling. Price from 2Dc. to 75c. each. Sample sent by mail on appli­cation. Send for catalogue of en-gineVXNn� t;Z�ifi�' �YjF!:�ties. 

Cincinnati, O. 
---------,---_ .. _- -Stevens' Roller Mills, FOR 
GRADUAL REDUCTION OF GRAIN, Manufactured exclusively by 

JOlIN T. N OVE & SON�, BU}<'FALO, N. Y. 

79 Liberty Street, New YOl·k. 

D R U NKEA�l���� OP IUM ���A1; 
geon, C. & A. R�l ��ri'�t�nf.· �i�!�;, W;.�e. Sur-

- men, seekers after health or pleasure, all join in bearing witness to its merits. Send S cent stamp for catalogue with price list and full mformation. , 'l'HE POPE llPF'G CO .. 
Ii97 Washington Street, Boston, Mass. 

ESTABLISHED 1844. 

JOSEP� C. TODD, 
Successor to 

TODD &, RAFFERTY, PATERION, N .  J . ,  
Engineer and Machinist, 
B�\�;B,���P8�y!ea��¥10�

a�ra�h��� �:�i�are��h���e S��:�m E��i�se and Force Pump combined. Also owner and exclusive manufacturer of 
The New Baxter Patent Portable Steam Englne. 

These engines are admirably adapted to all kinds of light power for driving __ PRINTING PRESSES, 
pumpinf water, sawing wood, grinding co1:l'ee. ginning cotton, and all 
}�fJ?t�Yn:fo�r;,l:���I: 

and mechanical purposes, and are furnished at the 1 Horse Power, $150 1 1� Horse Power, $ 1 90 
2 Horse Power, 245 2� Horse Power, 275 
3 Horse Power, 290 4 Horse Power, 350 

Send for descriptive Circular. Address 
J .  C. TO DD, Pate rson, N .  J . ,  

Or N o .  1 0  Barclay St. , N ew York. 

" The 1876 Injector." 
Simple, Durable, and Reliable. Requires no special valves. Send for Illustrated circular. W[II. SE LLERS & CO" Phila. 

Jellldlls' Patpnt Pack ing antI VaIV. es. TH E B ES T Drawing paperforMaps Plans Me-" THE STANHARD," . '  , 
Jenkins' Packing has never jailea to make a perfect I 

�hanlCa.1 Draw- PA RAG 0 N jOint where directions �er� followed. Jenkins' Valves p S d f S I1gS, IS the 
:f';ai':,a��r:�d !�,&,IflJlf�R'8S�. �{'!r��d�t.�},��ey���: 

a
p
er. en or amlE"�FFEL & ESSER, New YOl". 

ENSILAGE POWER ! �!�I!:���e����� just the thing-SAFE, CONVENIENT, DURABLE. B. W. PAYNE & SONS, Corning, N. Y. 

PENCILS, HOLDERS, CA SES, &c. 

T h e  C A L L I -C R A I! H I C  Pen . A GOI,D PEN and RUBBER HOLDER, containing ink for several days' writing. Can be carried in the 
����re tJ��l:ei�:�hit�r ��1VidiIa\y�ui� �r�thi:.rsons 

M A B I E , T O D D  &, B A R D ,  180 BROADWAY, NEW YORK. Send for Price-List. OUR GOODS ARE SOLD BY FIRST.CI,ASS DEALERS. 
hgents wantedClOll

4
� 

50S' M. SPENC'''', Sells rapidly. Ii: '"" � 112 Wash'n St., Particulars free. 0 iii Boston, Mass. 

O PEN BACK PRESSES. STILES & PARKER PRESS CO., Middletown, Conn. 
BIBS'S 

Celebrated Original 

BALTIMORE 
FIRE.PLACE HEATERS 

To warm upper and lower rooms .  
T h e  handsomest, most economir,al 

Coal Stoves in the world. 
B. C. B I B B '" SON 

Foundry Office and SaleHooms. 39 and 41 Light S t r � t ,  
Baltimore. M(l. MARBLEIZED SLATK MANTEI.S. Q:J Send for Cfrcularil 

Establ'd E A C L E  A N V I LS .  1 843, 
Solid CAST S'l'EEJ, Face and Horn. Are Fuliy War­
ranted. Retail Price, 10 cts. per lb . 

Double Screw, Paral l e l ,  Leg Vises. 
Made and WARRANTED stronger than any other Yise by. }<·ISHEIt & N ORRIS only, 'I'renton, � .  J. M I C R 0 leo PEl Opera Glasses, Spectacles, 

ThermometeTII, and uom��:e':.� 0 1� s& J:"'"B��; Manufacturing Optiman'!,. Philadelphia, Pa. pr Send for I1hll.tl"ated .. deed Catalogue. 

Jarvis Furnace 00. Patent Setting for Steam Boilers BUrns Screenings and Slack Coal without Blast. N u. 7 Oliver St., Boston ; No. 92 Liberty St" New York ; No. 709 Market Si., � St. Louis ; No . 18 �econd St . . Baltimore. 
I CE AT 91.00 PER 'l'ON. 

PICTET ARTIFICIAL ICE CO" I,;mited, P. o. Box 3003. 14� Gl'eenwich St., New York. Guaranteed to be the most efficient and economwal of all existing Ice and Cold Air Machines. 
BE A T'I'V 'S ORGANS, I8 useful sto!,s, D sets reeds, only$(i<1. PiRl1 os, $1�� ul" aFlIlus. Catalogue FIt"E. Address BEATT Y, Washmgton, N. J. 

�ARIABLECUTOFF ENG 1 NE , 2 5 TO 50 % 
$' v f O  IN FUEL SIMPL E IN D EV ICE 
ECUI,uM I CAL DU RABLE MAN FGTO BY 

- ;-?> BALL EN G I N E  CO. E R I E PA.�· 
WM. A. H ARRIS. 

PRO V I D ENCE, R. I. (PA RK STREET), Six minutes walk West from statIon . 
HAlfilis·

a
coiftisserE

o
NGiNE 

With Harris' I'atented Improvements, 
frolll 10 to 1 ,000 H. P. 

At Low PrlceM. Lnrge Assorted Stock. 
A. & F. HROWN, <17-61 Lewis S t . ,  New York. ELECTRIC LIGHT. 

I ERICSSON'S 
Now Caloric PnlllDin[ En[ino 

THE FIJI,LER ELECTRICAL COMPANY, having I parfected their system of Electric LIghting, are prepared to 
furnish the Improved Gramme Dynamo Electric 
Machines and Electric Lamps, either for single lights 

FOR 
HWEI,LINGS .AND COUNTRY SEATS. 

Simplest cheapest, and most economica�umPing engine for domestic purposes. Any servant rl can operate. 

or for from � to 20 lights in one circuit. 
This apparatus Is unexcelled for durability, steadiness 

I 
of light, and economy of power, and requires less i attention thnn any other. 

For price list and further particulars, apply to 

OCTOBER 8,  1 88 1 .  

�TO INVENTORS 
THE 

HowarO Mannfactnrin[ CO. 
(INCORPORATED,) 

364 & 366 Broadway, New York. 

Organized for the manufacture and intro­

duction of 

PATENTED N OVELTIES 
AND 

YANKEE NOTI ONS ,  
O F  E V E R Y D E S C R I P T I O N . 

A M P L E  CAP I T A L. 

Latest Improved Machinery. 
CONNECTIONS WITH ALL WHOLESALE MERCHANTS 

IN THE UNITED STATES AND CANADA. 
Agents in Foreign (Jounnies. 

Correspondence without charge, with all who 
desire their inventions in our line developed. 

H A RTFO R D  
STEA M  BOI L E R  

Inspeotion & Insuranoe 
COMPA N Y .  

w ,  B .  FRANKLIN.V. Pres' t .  J ,  Dr. ULEN, Pres't • .  

J.  B ,  PIERCE.  See 'y. 

Pond's Tools, 
Ene.ine Lathe8. P l a n "rM,  Drills, eke. 

DAV ID W. POND ,  Worcester, Mass. 
T�E Hancock Inspirator, 

THE BEST BOILER FEEDER KNOWN. 
Over 22,000 in use on �omotive, Sta­
tionary, Marine, and Portable Boilers • .  

THE HANCOCK INSPIRATOR CO., 
. BOSTON, MASS. 

M A C H I N I ST S' TOO LS. NEW AND IMPROVED PA1'TERNS. Send for new Illustrated catalogue. 
Laihes,  Plan ers , Drills , &e. 

N EW HAVEN MANUFACTURING co., .sew H aven. C onn. 

THE BAKER BLOWER. L FoRCEn BLAST.) 
The r�vol ving parts are 

all accurately Balanced. 
Warranted Superior to any other. 

WIIoBRAHAM BROS, 
No. 2318 Frankford Avenue PHILADEI.PHIA, PA. 

.... !'l.F.NI> FOR OUR CATALOGUE. � 
FOR I_MATION CONCERNING 

Holly Water Works, 
FOR 

CITI ES, VILI,AGES, SUBURBAN TO WNS, 
FACTORIES, ETC., Apply to the 

HOLLY o�!.�: �q;,L��g��!�!, N .Y. 
1<17 Broadway, New York City. 

MACHINISTS' TOOLS. 
I ro n  P la n i ng M ach i n es 

A SPECIALTY. 
WHITCOM B MFG, CO.,  Worcester, Mas". 

The " SWEETLAND CHUCK." Universal, Independent, and Eccen-
��\1ed u¥eox; ( -� ') Ac cu r a c y ,  StreDlIi;h, Du­rability I and Simplimty of ConstructIOn. SWEETLAND 

& Co .. 126 Union St .• New Haven, 
COnn. -----------DELeAMATERcifRON WOiRRS I 

c. H. DEI,AMATER & CO., Proprietors, : 
No. 10 Cortlandt Street, New York, N. Y. I 

THE FULLER ELECTRICAL COMPANY, TP�!!!�!!!� pr!!'!!It�:. 
A A East Fourteenth Street NEW YORK ENEU JOHNSON & CO.'S mK. Tenth and Lam· 
't't , bard Sts, Philadelphia, and 59 Gold St. ,  New York. 
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