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�titutifit !mtritJu. 
POSITION 01' TBE' PLAnTS IN ron, 

MERCURY 
is evening star. He reaches his greatest eastern elonga
tion from the sun on the 12th, at 3 h. P. M., and on 
that evening, and for a week before and after, is visible 
to the naked eye under the most favorable conditions 
that occur during the year. He sets nearly two hours 
after the sun on the 12th, and must then be looked for 
three-quarters of an hour after sunset in the northwest, 
forming a triangle with Pollux and Procyon. An 
opera-glass will aid the observation. Mercury sets on 
the 1st at 9 h. 8 m. P. M. On the SOth he sets at 8 h. 1 
m. P. M. His diameter on the 1st is 6".6, �and he is in 
the constellation Gemini. 

JUPITER 
is evening star. He will lead the heavenly host during 
the month of June, being beautiful to behold as he 
makes his way across the sky. He is still retrograding 
or moving westward, as observers may see who note the 
increasing distance between him and Beta Scorpii, the 
star he seemed almost to touch in May. Jupiter sets 
on the 1st at 3 h. 51 m. A. M� On the 30th he sets at 1 
h. 47 m. A. M: His diameter on the 1st is 43'.2, and he 
is in the constellation Scorpio. 

MARS 
is evening star. He has now changed his courSEr, is 
traveling eastward, or in a direct course, and will con· 
tinue to do so until the end of the year. He passes near 
Uranus for the third time since the year commenced. 
'The conjunction takes place on the 6th, at midnight, 
Mars being 47' south of Uranus. Mars sets on the 1st 

(lontenl.. ,at 1 h. 41 m. A. M. On the SOth he sets at 0 h. 2 m. A. 
Qllostrated arUcles are marked with an aateriSL) M. His diameter on the 1st is 13".2, and he is in the 
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is evening star. He is chiefiy intere8ting for his third 
and last meeting with Mars on the 6th. The two plan
ets will not be in conjunction again until Mars has com
pleted another revolution and returned once more to 
the neighborhood of his brother planet. Uranus sets 
on the 1st at 1 h. 46 m. A. M. On �he 80th he sets at 11 
h. 52 m. P. M. The diameter of Uranus on the 1st' is 
S" .8, . and he is in the constellation Virgo. 

SATURN 
ill evening star. He is moving eastward, and will pass 
�raesepe during the month, grazing the cluster in his 
passage. His light grows dim as he appro�ches the sun, 
and recedes from the earth. Be must be looked for in 
the west, east of Pollux and Procyon. Saturn sets on 
the 1st at 10 h: 51 m. P. M. On the 30th he sets at 9 h. 
8 m. P. M; His diameter on the 1st is 16', and he is in 
the constellation Cancer. 

(JUNE 2, 1888. 
of the street under the structure is avoided. At the 
same time the greatest:Safety is insured. The wheels 
being in troughll are prevented from leaving the rails, 
and in the event of 8 broken axle the truck drops on 
what is in eifect a pair of I!teel skids. 

As was predicted, on account of the small amount of 
wood used and general character of the structure, the 
passage of trains is accompanied with very little noise. 

•• e, .. 
(lholera on Clle Paelfte Coa.C. 

The recurrence of cholera in Chili will surprise no 
one who is acquainted with the nature of many of the 
South American cities and towns, and with the attitude 
of the Chilian and neighboring governments last year 
in imposing quarantine restrictions instead of COlD
mencing works of real sanitary improvement. During 
the three months ending March 17, the disease, which 
had been lying comparatively dormant during the cold 
season, broke out again, and led to a terrible mortality. 
The number of cases announced from official sources 
during the preceding twelve weeks amounted to 3,338, 
and of these 1,857 terminated fatally. But these 
statistics aiford no trne indication of the extent of the 
disease, and Dr. Gacitua has reported that between 
December 25, 1887, and March S, last, there cannot 
have been many less than 5,000 cholera deaths in Val
paraiso. No' real abatement of the epidemic can under 
existing circumsta.nces be expected .until the advent of 
this year's cold season.-Lancet. 

Nothing could be easier than transportation of tllis 
contagion from Chili to Panama, and thence to New 
Orleans, New York, and California. We hear of no 
precautions as yet taken. 

• •••• 
Wood Plber Cor Paper. 

The extent of the manufacture of ground and chemi
cal wood fiber for paper' makers' use is not 'appreciated 
by those who have not investigated this industry. Cer
tainly the Democratic members of the ways and means 
committee who haVE'! put this manufactured product 
on the free list, in the face of the fact that the duty 
now is only 10 per cent-less than it ought to be to 
protect the industry from Canadian and Norwegian 
competition-6ould not have fully understood the 
justice of such a step. 

From a statement presented tb the House by Con
gressman Dingley, it appears that wood fiber is manu
factured in 21 States. The capital employed is·about 
$20,000,000, number of mfln employed 22,000, tQns of 
fiber made 225,000 ground wood and 112,500 chemical 
wood, value $12,S75,OOO, cost of wood on the stump 
$1,285,000, and the remainder of the Cost largely 
labor. 

In Maine alone there are 84,000 pounds of ground 
wood fiber and 188,000 pounds of chemical wood fiber SCIENTIFIC AMERICAN SUPPLEMENT 
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The SUD an Incendiary. 

The Chemist ana. Druggist (London) records the 
fact of a chemist shop just opened, at 16 High Street, 
with show bottles in the windows, which, acting as a 
burning glass, set fire to the ·store. It was discovered 
before much damage was done, but serves as another 
warning against placing show bottles where the sun 
can reach them in show window8. 
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JUNE 2, 1888.] 'eitutifie �tutrieau. 
Modern Fortification.. ion, confirmed by the recent experiments, is that the 

The London Times, in a recent article on metallic eclipse turret is twice as accurate as the merely rotatory 
fortifications, says: turret. With the latter the fire is never fixed, seeing 

The plan of fortresses at present adopted-unknown that to conceal the cannons from the enemy the turret 
to the public, but the divulging of which can do no is forced to continue its movement and to come back 
harm, as it cannot remain secret-is very peculiar and to the point of contact where electricity causes the dis
quite opposed to any resthetic or artistic conception. charge, whereas the eclipse turret, while rotative so as 
A fortress is henceforth composed of an immense block to fire in all directions, disappears after firing and re
of concrete of incredible thickness. It will offer to the appears after being charged without rotatory move
eye only a square, oval, or lozenge shape, the outside ment - that is to say, with the precision of fixed 
bejng a mere block without projections or access. It is firing. If, for instance, the electric contact during the 
not yet settled whether this block shall be surrounded rotatory movement has the slightest delay, the ball de
by a trench, but all competent authorities in Europe viates, imperceptibly, it is true, at the starting point, 
seem to hold that one or several sheeted cannon shall 'but the deviation becomes comparatively considerable 
move round the block, and as powder will in future be at the arrival point on account of the great distance. 
smokeless, this cannon, always in motion and escaping The eclipse turrets, moreover, are'made of steel cast iu 
the enemy's aim, will fire on a fixed point. This mova- a peculiar way, so as to be cheaper, more malleable, 
ble sheeting will make up for the absence of trenches. and consequently quite as resisting as other steel, be
At 'the angles of the block, moreover, if square, or ing at the .cupola fifty centimeters thick. The 'total 
elsewhere if it is round or oval, there will be sheeted weight of a steel turret is 120 to 190 tons, and it can fire 
reducts, which will cover the base of the block and every minute or every two minutes, according as steam 
make assault impossible. Of course the interior of the power or manual labor is used. 
block will contain the equipments of a fortress. The .....• 

entrance is underground, on the side opposite that Utilizing Niagara. 

where the enemy can appear. There will be air open- There have been so many false alarms about utilizing 
ings in the i nterior, which is lit up by electricity pro- the wasted water power of Niagara Falls that one 
duced on the spot or at a distance. The. magazine of hesitates to accept rumors of new propositions as likely 
projectiles is in a spot inaccessible to explosions caused to be carried out. The latest one which appears to 
by shells coming from without. The stores of other have any backing, though not altogether an original 
ammuni tion and of victuals are similarly protected. idea, is to tap the Niagara River at some distance 
The hiding places for the men, and, in short, every- above the falls by means of a tunnel driven along 
thing that ,has to be u nder shelter, are underground, the side 'of the river. The water would be dis
and so placed as to be quite protected from the besieg- tributed by means of lateral underground conduits 
ers. Electric wires, both for messages and light, as to turbines placed on the bank below the falls. These 
also telephones, beyond the reach of the besiegers, could give power direct to mills, factories, etc. ,· and by 
protect the fortress against isolation-that is to say, electrical transmission, furnish light and power to 
against abandonment and discouragement. The un- Buffalo and neighboring towns. It is claimed that by 
derground existence of the garrison may not be very adopting this system the scenery will not be disfigured, 
lively, and it will be well to accustom as many men as and that the amount of water drawn off will not ap
possible to it; but that garrison will not exceed thirty preciably lessen the quantity flowing over the falls. It 
or forty men per fortress. has always been a source of wonder to those who have 

A. fottress thus equipped for resisting the enemy's studied the ground that some plan has not long ago 
attack and fire of course requires special means of been adopted which woul!! meet the engineering re
repelling the enemy, preventing him passing, and quirements without impairing the grandeur of Niagara. 
doing him all possible mischief. These means are the The first attempts were certainly not in the right line, 
plated turrets which form the second portion of the the small power taken off by the paper mills, etc. , being 
experiments at Chalons. The fortress will in general accompanied by a disproportionate injury. 
have two steel turrets, one on each side, which by their Niagara is not to be measured by hundreds of thou
circular motion can fire in all directions. The frontier sands of horse power and millions of money, it is true; 
fortresses will be so arranged that their fires meet, ,but the visitor's first impreSSion is a vivid realization of 
which is easy with the wonderful range of modern the amount of waste perpetually goin� on, which 
cannon. might be avoided. The State and the country can 

The turrets of Saint Chamont and of the ChatilIon afford to pay a good d eal to keep up the ehow, but surely 
and Commentry company ha,::e just been undergo- there is margin enough, without reducing Niagara to 
ing artillery flre. The first part of the experiments the condition of Rome of the smaller falls, where the 
was the firing' from these turrets. The second con- water is turned on from a dam, for the gratification of 
sists in their being cannonaded and shelled. The tourists who can afford the luxury. 
Saint Chamont turrets are real turrets of cylindrical Electrical transmission of power, which was thought 
shape, with a rounded top, which gives no hold for not many years ago to be a mere dream of the cranks, 
projectiles. The Chatillon and Commentry turrets, is now shown to be of practical, economical utility. It 
while of cylindrical shape, are but slightly rounded has been adopted successfully in so many places and 
at the top, the surface of about six or seven square under such different. conditions that it is reasonable to 
meters being slightly convex, but nearly flat, thus forecast a great future for it. So far as is known at 
giving more hold to projectiles if they are supposed present, it is the most promising mode of utilizing the 
not to burst immediately on contact with the cupola. natural forces, sllch as winds, currents, tides, and ter
The Saint Chamont turrets project 90 or 95 centi- restrial electricity. -Eng. and Min. Jour. 
meters from the surface of the block fortress, and .. I • I • 
are thus visible to the enemy. They can be only Rel!ltoratlon oC Faded Photor;raph •• 
equipped, morever, on account of the shape of their The family album upon the drawing room table is a 
cupola, by caunon of 155 millimeters, stylec;l "can- never-failing subject of interest to visitors, and among 
nons 155 short, " whereas cannons " 155 long, " which individuals who lack original ideas forms an agreeable 
measure 4'40 meters, project 40 centimeter� from the subject of conversation in place of that of the weather. 
turret during three quarters of the time required Of late years, however, there is more diffidence in plac
by the rotatory movement-that is to say, during 45 ing it in prominent positions for the ready examina
to 90 seconds for each discharge. Both the Saint tion of waiting friends, the sad-colored pictures of "the 
Chamont and the Chatillon turrets are rotary, hue of a November fog in Cheapside, or a bad piece of 
showing their port holes and cannons, only at the gingerbread spoiled in the baking, " being at variance 
very moment of discharge. The aim is no longer with average ideas of artistic elegance. A more serious 
taken after ocular examination, but each fortress aspect of the case is gradual discqloration or fading of 
has a plan of its entire range of' fire, cut into divi- the likenesses of members of the family who have 
sions as numerous as is possible for. the working of passed away by death, raising the question in the 
the cannon. The officer in command of the fire is minds of survivors what is to be done to preserve those 
stationed in an observatory inside, outside, or even, lineaments for inspection, ere it be too late. 
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inal bad work; a negative is taken from the perfected 
positive, and from this negative any number of copies 
may be printedhy photographiC means in permanent 
carbon pigments or in platinum black. To obtain the 
positive already mentioned, a primary negative has to 
be taken, so that t wo negatives are necessitated by the 
process, both of which, as well as the positive, are 
usually worked upon somewhat by the hand of th(' 
a,rtist; the method of getting a good permanent photo
graph from a bad fading one is, therefore, complicated 
and requires skill. 

In the carbon process, carbon or other suitable per
manent pigment is spread upon paper or glass along 
with solution of gelatine and of bichromate of potash 
or ammonia. Where the light acts upon this surface 
through the negative, the decomposition of the salt 
renders the gelatine insoluble; consequently, when the 
paper is afterward placed in warm water, the gelatine 
unacted upon by light dissolves off in company with its 
pigment, thus leaving the white paper exposed; but 
where the light has acted, thf' gelatine and pigment re
main to form the shadows of the picture. These are 
the broad principles of the process, omitting various 
practical details which it would exceed present limits 
to particularize. 

The other permanent process, in which the dark 
parts of the picture are formed of platinum black, 
gives the most durable pictures known, platinum be
ing a metal which has more power than gold of resist
ing change under atmospheric and other influences; 
indeed, platinum black is infinitely more permanent 
than t�e paper upon which it is printed. In some 
cases, either from badly prepared sensitized paper or 
from faults in the photographic manipulations, pla
tinum prints have been known to turn yellow in the 
wbites under the influence of sulphureted hydrogf'n ; 
such discoloration has sometimes been subsequently 
removed by the application of chemical reagents, with
out the dark parts of the paper having been affected 
all through the operation. 

There are methods of taking photographs in silver 
which have exactly the appearance of platinotypes, so 
that an expert cannot always tell the difference with
out the application of chemical tests; these black and 
engraving-like silver prints are in all probability much 
more permanent than the ordinary photographs used 
forJhe stocking of albums.-Chambers's Journal. 

.. ... . 

He Inventive. 

There are few expressions we hear more frequently 
than that feeble wail of the cowardly or lazy mind, 
"I ca,n't!" Every day we see people who permit their 
progress to be stopped by trifles which, instead of 
retarding them, should spur every faculty up to the 
resistive, conquering point. "I can't" ann. "I forgot" 
are two fatal phrases which should be scratched from 
the vocabulary of every young man or woman who is 
ambitious of being or doing anything in this world 
that shall deserve to be recorded. 

Be inventive. Cultivate the creative side of your 
brain. Don't be stumped. When you· seem to be 
cornered is the very moment to stir yourself and devise 
some way of making things work. 

The Chicago Herald, a little while ago, printed some 
remarks of a drummer descriptive of a certain Yankee's 
ingenuity, which are pertinent to our present theme: . 

.. Talking about ingenuity," said the drummer, "I 

want to tell you what I saw last winter out West. 
I was on a train that was snowed in for three days. 
The company sent us food, but they didn't senn. any 
cigars, and the train boy's stock was exhausted the 
first day. In the express car we found and confiscated 
a box of smoking tobacco, but ,here wasn't a pipe on 
the train. Among the passengers was a Connecticut 
Yal)kee who was just dying for a smoke. He got out 
in the snow and looked around for a weed, or sorneo 
thing of that sort, which he might use in making a 
pipe, but couldn't find a thing. 'I'm going to have a 
pipe, anyhow, ' he said. So he took a lead pencil, 
opened the wood, took out the lead, and, placing the 
two strips together again, wound them tightly with 
the tin foil which came off the packages of smoking 
tobacco, making them air- tight. Then he took an 
apple, hollowed a bowl out of it, stuck his lead pencil 
stem into it, and had one of the nicest pipes you ever 
saw. If you don't believe it, make one for yourself 
some time and try." 

This was a common trick in the army, when we could 
get neither reeds nor corn cobs, and sweet pipes they 
made in every sense. :When apples were unobtainable, 
which was not seldom, we fell back upon potatoes.
Amer. Art Printer. 

if necessary or possible, at a great distance from the When the white parts of an ordinary photograph be
fortress. He telephones to the officer inside the tur- gin to turn yellow, that photograph is doomed unless 
ret the numbered point on the plan from which the immediate efforts be made to preserve it, and those 
firing is to pr6ceed. This order is transmitted to the efforts may not al ways be successful. Treatment with 
pointer, and the cannon being placed on the point, a weak solution of �ichloride of mercury, under the 
the rotation begins. This movement to the point hands of a skillful photographic practitioner, is one of 
aimed at produces an electric shock, which makes the best methods of making the attempt. This may 
the gun go off, while the turret continues to rotate, arrest decay, but will not restore the likeness to the 
is again charged, and, altering its aim or not, begins condition of a· first-rate photograph. Bichloride of 
a fresh fire. . mercury or corrosive sublimate is highly poisonous, 

The ChatiUon company has made an important and is best left alone by the uninitiated. .. I • I .. 
change in the arrangements of the turrets by adding A better way of preserving the memento is to send A New- and Powerful Gun. 
to the rotatory movement an eclipse movement. In the photograph to a platinum printing or carbon General Maitland, of the Ordnance Department of 
other words,

. the turret not only turns on itself, b�t by printing firm of photographers in a sufficiently large the War Office, speaking at the annual dinner of the 
a counterpOIse mech�nism of extreme simplicity it way of business to keep upon their premises artists foremen engineers, held in the Cannon Street Hotel 
drops down after firmg. It does not then project skilled in the use of the bruRh and pencil. Their usual recently, said he had just designed a gun of 22 tons, 
above the ground more than fifteen centimeters, and plan then is to obtain upon glass or paper an enlarged I on Mr. Longridge's wire principle, which had re
can be easily disguised. It ?ffe�s no hold on the sid.es� i positive copy of th� fading photograph. This copy is I ?ently been fired at Shoeburyness, the projectile be
but only on the cupola, WhICh IS flatter than the Samt .. retouched," that IS to say, worked upon by hand, so mg 380 lb., the range 21.000 yards, or twelve miles, and 
Chamont one. As to accuracy of fire, the general opin-. as to remove obvious defectR due to decay or to orig- the velocity 360 feet per second. 
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Innocenc Wasp StinKS. RUSSIAN MOUNTAINS AT PARIS. cient affairs, and we reproduce them herewith. Fig. 

W. L. Wilder imparts to the readers of Science the 
following, which he states to be a fact not generally 
known, which we can readily believe, i. e., that, if one 
holds his breath, wasps, bees, and hornets can be han-

The Russian mountains. which were formerly the 1 gives a general view of the Russian mountains in the 
delight of our fathers in the Beaujon and Delta Gar- Beaujon Garden. The inclined plane in the center 
dens, and in a large number of public places at Paris, allowed the travelers to a!>cend to the upper starting 
disappeared in consequence of some serious accidents pavilion. 'I'he vehicles were drawn up this slope by 

Fig. I.-RUSSIAN MOUNTAINS OF THE BEAUJON GARDEN (1821). 
dIed with impunity. The skin becomes sting proof, that happened through a defect in the construction of 
and holding the insect by the feet, and giving her full the plant. After long oblivion, these .. mountains" 
liberty of action, you can see her drive her weapon made their appearance in America a few years ago. 
against the impenetrable surface with a force that lifts where they are very popular, and where they are called 
her body with every stroke; but let the smallest quan- toboggan* slides, and in England, where they figured 
tity of air escape from the lungs, and the sting will in 1886, at the Liverpool exhibition. They have like
penetrate at once. I have never seen an exception to wise been operated in France at public fetes, and we 
this in twenty-five years' observation. I have taught now see them returning to the very heart of Paris, in 
young ladies with very delicate hands to astonish their an establishment which has just been founded on the 
friends by the performance of this feat, and I saw one Boulevard des Capucines, and which is now much fre
so severely stung as to require the services of a physi- quented. 
cian, through laughing at a witty remark of her sister, 
forgetting that laughing required breath. For a 
theory in explanation, I am led to believe that holding 
the breath partially closes the pores of the skin. My 
experiments in that direction have not been exact 
enough to be of any scientific value, but I am satisfied 
that it very sensibly affects the amount of insensible 
perspiration. Who will test the correctness of Mr. 
Wilder's theory and report the result in behalf of 
science? 

A Q.ueer Anhnal. 

cables. The cables were actuated by a horse whim. 
On reaching the upper pavilion, the travelers descended 
undulating slides to the right and left, which were 
about 1,300 feet in length. 

The Russian mountains of this garden had imitators, 
and there soon appeared the Egyptian mountains of 
the Delta Garden, and the "Niagara Falls" of the 
Ruggieri Garden (Fig. 2). In this last installation, the 
starting kiosks were reached by an easy slope, and 
the passenger got into a smaUsled that seated but two 
persons. 'I'his sled slid down a very firm wooden in· 
clined plane, and traveled about 160 feet in six seconds. 
We may now just as well say a few words regarding 
the origin of this sport, which has al ways succeeded in 
amusing the public. 

Russian mountains are very ancient, and, as theil' 
name indicates, were first used in Russia. Precise his
torical documents seem to be rare and little known. In 
Fig. 3 we reproduce an old colored lithograph, and it 
is the only picture that we have been able to procure. 
It was made from an original drawing by Sauerweid. 
It is accompanied with the following text, which pet·
fectly explains the organization and operation of the 
Russian mountains on the Neva: 

" On the frozen surface of the Neva there are con
structed two frames 40 or 50 feet in height, and 800 or 
900 feet distant from each other, and inclined toward 
each other by a rapid slope of 55°, but not'exactlY op
posite, in order that the descending sleds may not 
meet. Each descent is soon Gonverted into a mountain 
of ice by the torrents of water that are poured on to it, 
or by the blocks of ice that are placed one after an
other over its entire length. The sled descends WIth 
fearful rapidity, and, with the same speed, traverses 
the level space between the two structures. This ex
ercise is the principal amusement of the Russians dur
ing winter." 

It will be seen that these Russian mountains were 

In the report of the superintendent of the Zoological 
Society of Philadelphia, read at the annual meeting 
of the members on the 26th of April, Mr. Arthur E. 
Brown stated that perhaps the most extraordinary ani
mal ever shown in the coll<:lction was the echidna 
(1'achyglossus hystrix), purchased on the 12th of April. 
As is well known, the lowest mammalian group, the 
monotremes, to which this animal belongs, possess 
structural peculiarities strongly indicating relationship 
to birds and reptiles, and additional evidence of the 
closeness of this connection has lately been given by 
the apparent confirmation of the previously suspected 
·fact that both the echidna and its relative, the orni
thorhynchus, lay eggs from which the young are 
hatched outside of the body of the mother,. as in birds 
and many reptiles. The rarity as well as the remark
able nature of this animal caused it to be of great in
terest to zoologists, and it received as much observation 
as its subterranean habits would permit. Its native 
food being altogether bf ants, and the structme of its 
mouth preventing it from taking solid food in any 
quantity, it was necessary to feed it on milk and eggs, 
on which it survived only some six weeks .. 

Fig. 2 -THE FALLS OF NIAGARA OF THE RUGGIERI GARDEN (1824). 
In a preceding article, we gave a resume of the his

tory of Russian mountains at Paris, and described the 
great installation at the Beaujon Garden, which was 
wonderfully successful in 1817 andfor many years after. 
Since the publication of that article, we have been en
abled to procure some new and interesting engravings 
df the time, that give a more complete idea of these an-

* The Algonkin Indian name for a sled. 

Fig.3.-RUSSIAN MOUNTAINS IN RUSSIA. 

formed of a simple inclined plane covered with ice. 
Small sleds, seating one person, slid down thef'e, and 
the speed acquired naturally slackened on the horizon
tal surface of the frozen river. The Russian moun
tains of the Beaujon Garden consisted of an undulat
ing slideway in which there were ascents succeeded by 
rapid descents. The " Niagara Falls" had more resem
blance to the genuine Russian mountains, but the ve
hicles, instead of being sleds, were cars mounted upon 
wheels· that revolved in hollow rails. Such are the 
characters that distinguish the different system8 of 
Russian mountains formerly constructed. We now 
come to the new installation of the Boulevard des 
Capucines, which has permitted us to recall these old 
souvenirs of the past. The organizer of these Russian 
mountains has dispensed with the wide spaces used by 
our fathers in the spacious gardens that existed in the 
center of Paris, and has had recourse .to a court left 
free between two houses. A roof 275 feet in length 
protects the plant, which, at night, is very brillilintly 
illuminated by the electric light. The cars are pro
vived with five benches. each seating two persons. The 
entire car therefore holds ten passengers. It runs, 
through wheels, over metallic rails provided with guard 
rails that render derailment impossible. T·he car 
travels with great speed down the undulating de
clivity, and rises and descends in succession, as shown 
in Fig. 4. The space passed over is about 260 feet. On 
reaching the end of the ronte, the passengers alight, 
and a gang of men pulls the car on to a turntable and 
directs it to the return track. Then the passengers re
sume their places and return to the starting point. 
The trip from one end to the other does not take more 
than twelve seconds, as has been ascertained by It 
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chronometer. This style of Russian mountain differs secure fast.ening, is illustrated herewith, and has been 
from those that have hitherto been operated. It is due patented by Mr. Henry E. Hathaway, of Merrill, Wis. 

- to an English builder, Mr. Thompson, who has put up One of the bars has a guiding clasp to embrace the 
numerous specimens in vari
ous countries.-La Nature. 

• • • 
AN IMPROVED BLOCK SIGNAL. 

339 
AN IMPROVED CAR COUPLING. 

The invention illustrated herewith provides a coup
ling in which the link is held up and guided into the 

A block signal system, so 
arranged t.hat a train enter
ing a section of track will set -
a signal at the end oJ the sec
tion toward which it is mov
ing to " danger," and set to 
" safety" a similar signal, by 
the same movement, on the 
section it is leaving, has been 
patented by Mr. George W. 
Peterson, of Leonard ville, 
Kan. , and is illustrated here
with. In connection with 
posts arranged at suitable dis
tances apart at the side of 
the track, spring levers are 
mounted in alignment carry
ing signal disks, the posts car
rying lights, and the tendency 
of the springs being to throw 
the signal disks out of line 
with the lights toward the 
track. Th(J lower ends of the 
levers extend downward into 
cases, near the foot of the 
post, whence they are con
nected by double crank bars, 
links, other levers, and trip
ping bars, with 'wires extend� 

Fig. 4.-RUSSIAN MOUNTAINS OF THE BOULEVARD DES CAPUCINES (1888), 

drawhead, while the coupling 
pin is held in position for 
automatic engagement there
with, and has been patented 
by Mr. William O. Rutledge, 
of Galveston, Texas. A side 
metallic casing is secured to 
the draw head, in recessed por
tions in the forward part of 
which are guides for the de
pending arms of a V-shaped 
frame, having an aperture for 
the coupling pin in line with 
the opening in the drawhead, 
80 that when the frame is 
dropped the pin will extend 
across the recess receiving the 
end of a link. The frame is 
held in elevated position by 
a spring catch on each casing, 
having its bent end project
ing through a notch ' in the 
guide. Through slots in the 
front of the casing pass the 
legs of a U-shaped piece, whose 
crossbar extends 0 v e r t h e  
front of the drawhead, the 
legs being connected to the 
casing b y p i n  s projecting 
through slots, and adapted to 
slide thereon, the forward 
portion of the legs being bev
eled so that t.he crossbar is 

iug through tubes secured to the ties midway be· 
tween the tracks, the posts and signal disk levers at 
each end of a block or section being thus connected to
gether. The engine is provided with an overhanging 
arm on its left side, mounted in such position that it 
will strike against and depress the tripping bar con
nected with this signal disk lever moving mechanism, 
thus closing or setting to safety the signal for the sec
tion of track it is passing from, and setting to danger 
the signal at the farther end of the block the train is 
just entering, to warn the engineer of a train approach-

PETERSON'S BLOCK SIGNAL. 

ing in the opposite direction. Similar signals are ar· 
ranged on the opposite side of the track for use by trains 
moving in the opposite direction, the connecting w ires 
passing through the same tubes centrally between the 
tra::ks. 

� , . ,  .. 

edges of and slide freely on the other bar, which has at 
its inner end a slotted offset portion with outwardly 
projecting lug and inclined bearing face. A stud on an 
independent clasp embracing the other arm of the 
clamp passes through the slot, and on this stud is 
pivoted ,a cam which operates against the inclined 
bearing face of the lug 'at the extremity of the first 
arm. The cam has a handle for convenience in operat
ing it, and the bars slide freely one upon the other 
when not set in use, the construction being such that 
when the jaws are adjusted or closed upon the parts to 

be clamped, the moving of the handle 
<iown will sligbtly draw the jaws of the 
clamps inwarQly and firmly bind tile 
bars one upon the other, preventing 
any longitudinal movemept . 

• • • 
Pnmplng Machinery. 

In the course of a paper on this sub
ject lately read at a meeting of the 
Association of Birmingham Students 
of the Institution of Civil Engineers, 
by Mr. F. W. Hewett, he said that one 
of the first contrivances for raising 
water by steam pressure-or, as it was 
stated , at the time, for raising water 
by fire-was Captain Thomas Savey's 
paterit, exhibited before the Royal 
Society in 1699, when Sir Isaac New
ton was- president. The valves were 
all worked by hand. A most import
ant advance was made by Newcomen, 
who must have been contemporary 
with Savey ; but little was known ,of 
this gentleman except his invention. 
When J ameR Watt's beam engine was 
invented, the conception of making 

the condenser apart from the steam cylinder and 
keeping the steam cylinder as hot as possible was 
the basis of its mechanical succe�s. The energy 'of 
Bolton, his partner, soon brought this pumping engine 
into extensive use; and as the demand increased, so 
the machine developed. 1'he supremacy of the Cornish 

AN Dfl'ROVED CLAMP. , pumping engine had remained undisputed from , the 
A clamp especially designed for use in fonndries, for moment Watt perfected it; and it had scarcely been 

clamping flasks and moulds, and 
'
by carpenters and approached for deep drainage and working against a 

others, having a quick and easy adjus.tment, with a constant head of water. The velocity of the water 

;HATHAWAY'S CLAMP. 

through the valves of ordinary pumps should not 
exceed 4 feet in a second at the most, and the pumps 
should generally work well at 50 feet per minllte
bucket speed. The velocity of the water in the deliv
ery pipes should be as consistent as possible. 

� ' " '  .. 
C o ri00 8  Want8 at Dro �e:18t8' Coonter8. 

The National Druggist gives the following amusing 
specimens as fair samples of every-day experience : 

" Send me BOIDe of your essence to pnt people to sleep 
with when they cut their fingers off. I want something 
to take tobacco out of my mouth. Send me a baby's 
top to a nursing bottle. Something for a sore baby's 
eye. Enough ipecac to throw up a girl four vears old. 
Enough anise seed to take the twist out of a dose of 
senna, Something for a woman with a bad cough and 
cannot cough. Something, I forget the name, but it is 
for a cure for a swelled woman's foot. For a man with 
a dry spit on him, For a woman whose appetite is 
loose on her." 

lowered as it is pushed back by a similar piece on the 
opposite drawhead, thereby guiding the link into posi
tion for engagement by the coupling pin. U pon the 
drawheads being brought together, the parts being in 
position aR shown in the illustration, the piece with 
sliding arms, which guides the link into the right hand 
drawhead, will be pushed back by the similar piece on 
the other drawhead, when a lip or projection on the 
casing releases the spring catch, causing the pin-carry-

RUTLEDGE'S CAR COUPLING. 

ing frame to fall, and engagement with the coupling 
pin is effected. This inventor has also applied for a 
patent for an uncoupling device. 

. 

.. f •• � .,  
AN IMPROVED POWDER AND SHOT CABINET. 

An invention providing convenient means for haud
ling powder and shot, in the form of a cabinet, in which 
a dealer may keep handily and separately the various 
articles generally called for, is illustrated herewith, and 
has been patented by Mr. Augustine La Point, of Wes
sington Springs, Dakota Ter. The cabinet has a lower 
compartment with a glass door, adapted to receive and 
display cartridges, gUl� caps, etc. , and the upper com
partment is divided by vertical partitions into eight or 
more lockers, one for each size of shot, which may be 
poured in through a properly capped opening at the 
top. The different sizes are indicated by numbers on 
glass sections in the front of each locker, through which 
also the sizes may be seen. To withdraw the shot a 

FYig. 1. 

LA POINT'S POWDER AND SHOT CABINET. 
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tube, as shown in Fig. 2, is inserted in the bottom of 
and projects from the front of each locker, the tube 
ha ving its outer end sealed and an aperture in its un
der side, a cylindrical casing being slid .over the tube 
and turning readily thereon, such casing having at its 
outer end an aperture corresponding with the aperture 
in the tube. This casing is revolved by a disk with 
milled periphery, and permits the shot to escape when 
it is turned so that the apertures are in register. A 
powder can is pivoted between brackets on the top of 
the case, the can having an aperture with screw cap for 
admitting the powder, and a spout from which the 
powder is poured as the can is tilted . 

• • • • • 
AN IKPROVED RAILWAY RAIL PAD. 

A device intended to lessen the noise made by railway 
trains,lpr<>long the life of the rolling st�ck, and reduce the 
wear upon bridges and trestle work, is illustrated here

. with, and has been patented by Messrs. H. J. Facken-
thall and Lewis Wallace, of No. 761 North Thirty-ninth 
Street, Philadelphia, Pa. It consists of an elastic pad, 
A, preferably .of rubber, of the width of the rail, B, at 
its base, and of a length equal to the width of the tie, C. 
Its upper longitudinal edges, D, are beveled, and the 
portion intervening is concaved in cross section, as 
shown at E, while it has a central ri b, F, the highest 
points of which are in alignment with the outer longi
tudinal edges of the pad. This pad not only forms a 

1 .  

FACKENTHALL & WALLACE'S RAIL PAD. 

cushion to give elasticity to the rail, but serves to keep 
it in constant close engagement with the spikes, and 
when the latter become loose, and are again driven, 
the surface of the pad becomes more straightened, be
coming perfectly flat by successive readjustments of 
the spikes. ----------__ 4�.�.�1� .. ------------

AN IMPROVED LIFE-PRESERVING CHAIR. 

A chair which. when unfolded, can be used on a ves
sel or steamer as an ordinary chair, but which, in case 
of accident, can be folded up and employed as a life 
preserver, being so constructed that it will support 
several persons in the water, is illustrated herewith, 
and has been patented by Mr. James A. Ashworth, of 
Yonkers, N. Y. The back and seat of the chair are 
formed of a single piece, preferably of water-proof ma
terial, in one or more pockets of which a buoyant sub
stance, usually cork. is confined and secured. This 
water-proof cover is secured around the top cross bar 
of the frame of the chair back by a double row of 
stitches, and buoyant material is secured within this 
covering to the lower end of the back of the chair 
frame, w here rows of stitches are placed each side of 
the cross bar and around the hinge portion sufficiently 
to give great strength with flexibility, the covering be
ing carried forward and firmly stitched around the for
ward cross bar of the seat, and similar buoyant mate-

ASHWORTH'S LIFE-PRESERVING CHAIR. 

J tleutlflt � meritlu. 
into a life preserver by folding the cork back forward 
over the cork seat, the hinge spaces at the rear end of 
the seat permitting this, and the chair is then firmly 
secured in its folded position by means of the strap at
tached to one of its back rails, these rails and the legs 
affording a convenien t grasp or hold for persons in the 
water. These chairs can also be constructed without 
the back, in the form of a folding stool, as Hhown in 
one of the small views. 

For further information relative to this invention 
address the inventor, or Mr. George Ash worth, 19 Smith 
Street, Danbury, Conn. 

• • • • • 
PrOKre.. oC Elec&rlcal Science. 

Professor Elisha Gray, in a lecture preceding a series 
of interesting electrical experiments given at Evaston, 
on the 10th of May, said, among other things too good to 
omit, but which for lack of room must be deferred, that 
those of us who are just crossing the meridian of life 
can well remember the first telegraph wire that was 
strung in this country. · To-day it is difficult to find a 
corner of the earth so remote as to be out of sight of 
one. You will flnd them even in the bottom of the 
seas aud oceans. Th� last twenty years have seen 
more advance in the science of electricity than all the 
6,000 historic years preceding. More is discovered in 
one day now than in a thousand years of the middle 
ages, so that literally, .. a day is a thousand years." 
We put it to all sorts of uses. We make it carry our 
messages, drive our engine, ring our door bell, and 
scare the burglar. 

We take it as a medicine, light our gas. see by it, hear 
from it, talk with it. and now we are beginning to teach 
it to write. If Job lived in this age, and the question 
were put to him as of old, .. Canst thou send lightnings, 
that they may go and say unto thee, • Here we are ' f "  
he could say. " Yes; " and they can be made to say it in 
the vernacular. A friend of mine says in verse :  

Time was wh"n one must hold his ear 
Cloee to a whispering voice to hear
Like deaf men, nigh and nigher ; 
But now from town to town he talks, 
And puts his nose into a box 
And whispers throuih a wire. 

In olden times along the street 
A glimmering lantern led our feet 
When on a midnight stroll ; 
But now we snatch. when night comes nigh. 
A piece of lightning from .the sky 
And stick It on a pole. 

:L'he question naturally arises in contemplating this 
subject. " What is it ? "  I can imagine the last man on 
the last day asking this same question, . .  What is it � "  
At one time; not long ago, it was supposed to be a fluid, 
by some two fluids, a positive and a negative. But in 
this day there are few who do not believe it to be sim
ply a mode of motion ; not matter, but a condition of 
matter ; and not a mechanical, but a molecular motion. 
By mechanical motion is meant a motion of the mass, 
and by molecular motion is meant a motion of the ulti
mate pp.rticles of which the mass is made up. 

. . . .. . 
PIC&een ltI11e Gun .. 

Some important e:xperiments 'have been made at the 
Shoeburyness school of gunnery in high-angle tiring. 
A London correspondent writes : Probably no step of 
recent years is likely to lead .�o greater results, for if 
the experiment should be repeated with the same suc
cess, it is undeniable that war ships will have to be as 
fully protected on their decks as they now are on their 
broadsides. The experiments were made with the 
9-inch or 23-centimeter gun used as a howitzer. An 

elevation of 37 degrees was given and bat
tering charges were used with Palliser 
shell!!. Out of four shots three fell within 
a space of 500 feet by 80 feet, representing 
the deck of a flrst-class ironclad, and the 
range attained was 12 miles I Now, if it 
be really possible, three times out of four, 
or for that matter once out of four times, 
to throw a 9-inch shell upon the deck of 
a ship in midchannel between Dover and 
Calais, another proof will have been given 
that in the tedious duel between gun and 
armor the gun has much the best of it. 
What is very important, too, is that the 
heavy charges and the high angle did not 
strain either gun or carriage in the least, 
and one Of the officers present has said 
that he believed the gun would stand 
45 degrees of elevation without injury. 
while with 42 degrees a range of 15 miles 
would be secured. Now, at 15 miles, a 
ship is " hull down," so it comes to this, 
that we can throw a 9-inch shell on to 
the deck of a ship before. we can see it ! 

rial being secured in one or more pockets in the body 
of the seat portion of the covering material. To the 
outer side of one of the back rails. near its center, is 
pivotally secured one end of a . strap or band, which 
when not in use is passed loosely over the chair back 
and booked by a loop or ring over a button on the 
other back rail_ In case of accident the chair is made 

Surely this is the most marvelous thing 
yet attempted in gunnery, which of later years has 
been so fruitful in surprises.-A. & N: Register. 

. ,  . . . 
WB are indebted to Professor A. N. Talbot. of Cham

paign. Ill. , for a copy of the proceedings of the third 
ann u al meeting of the Illinois Society of Engineers and 
Surveyorli. 
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AN IlU'ROVED HINGE. 

A hinge by the use of which a door or shutter or 
similar piece of work may be thrown in or out to com
pensate for shrinkage or warpage, without inserting 
wedges, is illustrated herewith, and has been patented 
by Mr. Charles H. Beer. of No. 317 East 125th Street, 
New York City. The under or engaging faces of the 
hinge have a longitudinal shoulder, with inclined 
planes emanating from the center and inclined there·· 
from. Four or more screw apertures are provided in 
each leaf, and when four are employed, t,wo of them 
are in the outer inclined plane and two at each side of 

BEER'S HINGE. 

the center in the other inclined plane, so that by loosen
ing one set of screws. when the hinge is screwed in po
sition, and tightening the other set, either inclined 
plane may be brought into positive engagement with 
the door or frame, which may be thus thrown out or 
carried inward as the occasion may demand. 

• • • I • 
IlU'ROVED RECEIVING-TABLE FOR PRINTING PRESSES. 

A receiving-table for cylinder printing presses, de
signed to facilitate the accurate piling of the sheets 
without the use of the ordinary form of jogger. is illus
trated herewith, and has been patented by Mr. Frank 
W_ Baltes, of Portland, Ore. Upon a table of the usual 
construction is set at a slight angle a frame in which 
are mounted strips so placed as to leave slots or open
ings between them of about three-sixteenths of an inch 
in width. The strips furthest from the press run en
tirely across the frame, but those adjacent to the op-

BALTES' RECEIVING-TABLE FOR CYLINDER PRESSES. 

posite side of the frame are divided into three sections, 
being divided by other strips to form slots or openings 
extending from the inner edge toward the center of the 
frame. In these slots are mounted backwardly curved 
guiding fingers, other sets of differently formed fingers 
being mounted at the sides and toward the outer edge 
of the frame. as shown in the illustration, to be ad· 
justed a s  desired o n  the frame according t o  the size of 
the 8heet being printed. The outwardly extending 
arms of the side fingers may be adj usted, as shown, to 
serve as stops for the fly, or turned to rest in lines par
allel with the fly fingers. As the fly descends, the 
inner edge of the sheet will strike against the back
wardly curved faces of the fingers nearest the press, the 
sheet then coming to place between these fingers and 
the other fingers on the frame. 
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THE LIDGERWOOD KAB1Jl!'ACTUlWI'G CO.'S HOISTING 

ElfGIDS AlfD BOILERS-THE GORTOlf HEATER. 

In the illustrations on our first page we have en
deavored to bring before the mind a correct idea of 
the plant, and the methods of prosecuting the work, 
in one of the largest and best equipped modern estab
lishments especially devoted to the manufacture of 
hoisting engines and boilers. 

The works of the 'Lidgerwood Manufacturing Com
pany, which we take as a type, are near the Atlantic 
Basin, at the foot of Dikeman Street, Brooklyn. The 
main machine shop is 75 by 200 feet in size, and, with 
its gallery and two wings, affords a floor space of 
28,750 square feet. The erecting shop covers a ground 
space of 50 by 228 feet, and with its gaUery affords 
17,500 square feet of floor room. The boiler shop is 50 
by 290 feet, the blacksmith shop 45 by 90 feet, the 
Gorton heater shop 25 by 100 feet, and the storage 
shop 45 by 100 feet. Power is supplied by t wo 
engines, connected, but which may be readily dis · 
connected, when either one will afford sufficient power 
for the entire establishment. All of the departments 
are completely fitted out with powerful traveling 
cranes, and t.he equipment in lathes and boring and 
turning machines of the latest patterns is designed 
to more than meet every possible demand. In every 
branch ; of the business, attention has been constantly 
directed to securing uniformity as well as perfection 
of work through the employment of machinery ; and 
in milling machines there are several of novel con
etruction, especially designed for the work of · the com
pany, who have made something of an innovation 
on ordinary machine practice in the extent to which 
they carry the work of machine milling. 

The engines made by the company present too 
great a variety for us to mention them all in detail, 
but their single and double cylinder friction drum 
portable hoisting engines, w ith tke latest improve
ments, constitute a representative type of a large part 
of their business. In the latest patterns of these en
gines, embodying the results of many years' experi
ence, especial care has been taken to have them simple 
in design and construction, and well proportioned 
throughout in accordance with their cylinder power. 
The cylinders are of extra quality charcoal iron, the 
steam and exhaust por�s being of ample size and de
signed for high speed, with D slide valve, the valve 
and valve seat having a scraped fit. The valve and 
piston rods are of steel, and the crosshead is of the 
locomotive hanging type, fitted with comp08ition gibs 
having extra large wearing surfaces and easily adj usted 
to take up wear. �'he 'connecting rod is of best Ulster 
iron, and the drum and crank shafts are of the best 
quality of wrought iron, and calculated to be of am
ple strength for any possible requirement. The crank 
wheel is counterbalanced, and is' forced on the crank 
shaft by a special press. The bearings are large. 
and fitted with anti-friction metal. A winch head is 
placed on the outer end of the drum shaft, and a 
band fly wheel on the crank shaft, for pumping, saw
ing, etc. 

The friction drums of these engines have many im
provements for which patents are held and owned by 
the company. The frictional hold is effected by the 
engagement of segments of hard wood, bolted on 
the inner surface of a spur wheel, to make a hollow 
inverted double cone, with corresponding cone
shaped flanges at one end of the drum. The spur 
wheel is actuated by a pinion on th� crank shaft, and 
is ordinarily in constant motion. The drum is loose on 
its shaft, on which it has long l!earings, and is free to 
revolve without sensible resistance, but the cone
shaped flange at one end of the drum is thrown into 
friction contact with the wood-lined spur wheel by a 
slight lateral motion of the drum, effected by means 
of a lever, screw, pin, cross key, and collar, and releas
ed by means of a spiral sprIng interposed between the 
friction surfaces. The great power afforded by this 
construction is obvious, being such that a very slight 
pressure will hold the drum against any load the en
gine can hoist. The end thrust caused by the lateral 
movement of the drum shaft is taken up by a thrust 
bearing and screw collar. The friction wood is secured 
to the inner surface of the spur wheel by bolts and 
llUts in such way that it can be always kept tight 
without trouble. 

The drums are extremely durable, having been in con
stant use for yean without requiring renewal, and 
the entire machine leaves nothing to desire in the 
quickness of its opera.tion and the ease with which it 
can be managed _ This is particularly exemplified in. 
pile driving, when compared with the work done by 
ariy clutch and brake engine. The rope is made fast 
to the hammer, and passes up over the sheave and 
down around the d·rum. When the hammer is raised to 
the desired height, the drum is released, the '  rope 
then overhauling the freely revolving drum &.II the 
hammer falls, it being entirely within the discretion 
of the operator, without a moment's delay, to give 
either short, qu ick blows, or long and heavy ones, 
from the entire height of the pile-driving frame. This 
elass of 'engine has now largely superseded a.ll others for 
such work, hammers of twice the weight formerly em-

J ti,utifit ,m,ritau. 34 1 
ployed being now commonly used, without damaging hydrostatic test to a pressure of 160 poundf, and every 
the heads or splitting the piles, and enabling the oper- boiler must be found perfect under such pressure before 
ator to give many more equally powerful blows in a being sent out. 
minute. The quickness with which piles are driven As relating to a branch house of the Lidgerwood 
thereby is generally very surprising to foreign work- Manufacturing Company, we illustrate in one of our 
men, and the export demand for these engines is large first page views the large Gorton heater shop of the Gor
and growing. ton & Lidgerwood Company. These heaters have been 

In general hoisting work, as the weight is raised to many years before the public, and have had a large 
the desired height, the moving of ·the lever and the op- sale, which, with the extensive facilities of the com
eration of the spring loosens the hold of the friction pany for their manufacture, afford the best evidence of 
drum, as required for ordinary lowering purposes, their high character. These house-heating boilers are 
but foot brakes are preferably to be used therefor, as for private residences, schools, public b uildings, etc. , 
saving wear on the friction drum, and allowing the and are unlike any ' other boiler for such purposes. 
use of the engine for other purposes when a weight They combine improvements attained through many 
is to be held. These foot brakes can at any time be years' practical experience in satisfying the demands of 
readily applied to an engine not having them, and a large trade. They are side feed boilers, built on the 
some of the styles of engines are fitted with ratchets plan of an upright tubular boiler, and are self-feeding 
and pawls which may be thrown in and left with a all well 8.11 surface burning, being adapted for use eithew 
load suspended. way. The coal reservoir is between the lower outside 

The double cylinder engines are similar to those surface of the boiler and the water leg, and the tubes 
with single cylinders, except that they have the spe- are directly above the fire, the heat passing up through 
cial feature of having no centers, the engines being them to the top Rnd thence down on the outside between 
connected at an angle of 90°, thus rendermg them the boiler and jacket to the smoke pipe in the back. 
much easier to start and handle, single cylinder en- The boiler is designed to generate steam in the most 

gines being sometimes caught on centers in handling economical and effective manner, the tubes being 
heavy work. Double friction drum engines, with placed as thickly as will admit of proper circulation, 
either single or double cylinders and reversible link and its evaporative efficiency is calculated as fully equal 
motion, are supplied in various patterns specially to that of the return tubular boiler. The coal reser
adapted for quarrying, dock and bridge building, etc. , voir is designed to hold sufficient coal to last from 
whereby two derricks can be operated, or one drum twelve to twenty-four hours without refilling, and the 
can hoist a pile in pile driving, while the other handles grate is low in the cent.er, so that the coal will gradu
the hammer. Doubl� drum and double end hoisting ally feed down from the outer surface as it is needed, 
engines are made In several varieties calculated to and distribute itself at a uniform depth over the sur
run at different speeds, and a style of portable hoist- face of the grate, the tire being always directly under 
ing and power engine is wade to be housed, if de- the tubes. The grate is of the shaking and dumping 
sired, when, but for its larger wheels, it somewhat re- type, its outer or main part resting on ball bea.rings, so 
sembles a small dummy engine for street railway use. that it can be easily shaken, and the center part bei n g 

Perhaps the most efficient machine ever built for min- independent and arranged to swing to one side for re
ing operations is the large mining and tail rope hoist- moving clinkers or dumping the fire. This boiler can 
ing engine made by the company, and specially adapted be used with efficiency and economy for circulating 
for double track inclInes or double shafts in mines. It hot wa�er, as well as for making steam. 
has double friction drum and brake and reversible link The general offices and salesrooms of the company 
motion, both druins being loose and Independent of are at No. 96 Liberty Street, New York, and No. 159 
each other, so that they may be thrown in and out of Friend Street, B08ton. 
gear with the engines In motion, or one drum may be • • • • •  
lowering while the other is hoisting, or both may be Wa1er _ a (lon_lIuen& 0' Or&,anlc S ub.&.ncee. 
thrown into gear and the engine used as a regular re- Water, says Dr. Whitelaw, forms three-fourths of the 
versible engine, one load being hoisted while the empty weight of living animals and plants and covers about 
cage is being lowered. This is done with the minimum three-fourths of the earth's surface. ' Professor Chaus
of fri?�ion and wear on the engines, �d the great de- sier dried the body of a man in an oven, like a brick in 
sirabllity of such Independence of drum action, particu- a kiln and after desiccation the body weighed only 
larly on inclInes or in mIne shafts, will be at once ObVi- 1 twelve

' 
pounds. Rather more than a pound of water 

?us to all �ngineers and workmen experienced In min- is exhaled daily by the breath, about 1� pounds by the 109 operat�ons. . skin, and 2� pounds by the kidneys, making the daily 
Space w�l n.

ot admit, however, 
.
of such re!erence as emissions of water by the body about 5� pounds, or would do J ustice to the great v�rlety of engmes made not quite S quarts. The following is the percentage of 

by the company. Work for which they have a regular water In some well known articles : 
demand they keep always in stock, their manufacture 
being carried on according to the duplicate part system, Wheat . . . . . . . . . . . . . . . . . . . . . . . . . .  15 ) Mangel wurzel . . . . . . . . . . . . . . . . . . 8li 
f 1 f 

Barley . . . . . .  . • .  . . . . . . . . . . . . . . . . 15 Cabbage (leaves) . .  . . . . . . . . . . . . . 92 rom comp ete sets 0 gauges and templets, which in- Oats . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 Cabba&e (stem) . . . . . . . . . . . . . . . . . . 84 
sures absolute accuracy. Instead, therefore, of build- Rye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 Mushroom . . . . . . . . . . . . . . . . . . . . . \16 
ing each engine separately, they are always ready, on Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 Fuugi . . . . . . . . . . . . . . . . . . . . .  86 to 911 
receipt of an order, to send tbe parts to the erecting Beaus (tleld) . . . . . . • . . . . . . . . . . . .  15 Potato . . . . . . . .  . . . . . . . . . . . . . . . 76 

shop and set up the particular engine called for, after 
Beans (kidney) . . . . . . . . . . . . . . . . . . . 23 Watermelon. . . . . . . . . • . . . . . . . . . • . D4 

. Peas . . .  • •  • • • • •  • • • •  . . . . . . . . . . . .  14 Cucumber. . . . . . .  . . .  . . . . . . . . .  . . . .  \16 
which the engine is thoroughly tested, being set up rurniJIII . . . . . . . . . . . . . . . . . . . . . . . . .  88 Vinegar plant. . . . . . . . . . . . . . . .  . . 9i". 
and run with steam on before being shipped. This Carrots . . . . . . . . . . . . . . . . . . . . . . . . . .  83 Wheat tlour . . . . . . . . . . . . . . 18 to l l i  
system not only reduces the cost of production, while Ryl' tlour . . . . . . . . . . . . . . . . . . . . . . . . 14 Cocoa . . . . . . . . . . . . . . . . . . . . . . . . . . Ii 

necessarily calling for the highest degree of accuracy, Barley tlour. . . . . . . . . . . . . . . . . . . . .  14 Manna. . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Maize tlour • . . . . . . . . . . . . . . . . . . . • •  13 Figs . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . 21 

but it enables a user of these engines to obtain at a.ny Indian eom tlonr . . . . . . . . . . . . . . . . 14 Plums . . . . . . . . . . . . . . . . . . . . . . . . . . 75 
ti me. without delay, any special part of an engine Oatmeal . . . . . . . . . . . . . . . . . . . . . . . . .  14 Apples . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
which may give out, from wear or accident. The Wheat bread . . . . . . . . . . . . . 44 to 48 Gooseberries . . . . . . . . . . . . . . . . . . . 80 

standard character of these engines has been recognized ' Rye bread . . . . . . . . . . . . . • 44 to 49 Peaches . • • • . . . . . . . . . . . . . . . . . . . .  75 
'# d f h U ·  S 

Cane sugar . . . . . . . . . . . . . . . . . . .  . . .  6 Egg. entire . . . . . . . . . . . . . . . . . . . . . . 74 by dluerent epartments 0 t e mted tates govern- Linseed cake . . . . . . . . . . . . . . . . . . . . . 10 Milk . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 
ment, in their specifications for contractors, 'in which, Flesh . . . . . . . . . • . . . . . . . . • . .. . . . . . .  77 Blood . . . . . . . . . . . . . . . . . . . .  '111 to 83 
in many cases, it is stipulated that engines furnished 

·
Skin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 Gastric juice. . . . .  . . . . . . . . . . . . . .  97 

shall be equal to those of the Lidgerwood company. 
Bones, variable . . . . . . . . . . . .  7 to l«) Trout . . . . . . . . . . . . . . . . . . . . . . . . . . 

80 

Th h b th k t . ht 
Beef . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 Pigeon . . . . . . . . . . . . . . . . . . . . . . . . .  '111 ey ave een on e mar e . now some elg years, Veal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 Cheese . . . . . . . . . . . . . . . . . . . . . . . . . 40 

and there are over 4,500 of them in use, being employed ·
Mutton . . . . . . . . . . . . . . . . . . . . . . . . . . 71 Hair, wool. hom . . . . . . . . . . . 9 to 11 

in every part of the world. Haddock . . . . . . . . . . . . . . . . . . . . . '. . .  82 Brandy . . . , . . . . . . . . . . . . . . . . . .  . . . 56 
The manufacture of boilenl specially adapted for Sole . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79 Whllky . . . . . . . . . . . . . . . . . . . . . . • 41 

these various engines constitutes an important portion 
Tea . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  6 Rom. . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
Colfee . . . . . . . . . . . . . . . . . . . . . . . . . .  12 Beer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  110 

of the business of the company, as they make also 
marine boilers of all kinds, horizontal return tubular • • • • • 

boilers, stationary and portable locomotive boilers, A. New Frictional !!lachine. 

upright tubular boilers, and any kind of work in this At a recent meeting of the Liver�ol Chemists' Asso
class which may be called for. The shells, unless other- ciation Dr. Symes exhibited and described Mr. Tuda
wise ordered, are made of CH No. 1 shell iron, of 50,000 bury's new double cylinder electric machine for the 
lb. tensile strength, and the t

'
ube heads of the best generation of frictional electricity. It iii a mo«ification 

flange iron, all of brands tested and known to be of the Wimshurst influence machine. Wimshurst's 
reliable, steel beIng used in place of iron when ordered. I machine, as our readers know, consists of two plates of 
All of the boilers are hydraulic . riveted, every rivet glass, the surfaces of which are bronght near together, 
being subjected to exactly thirty-five tons pressure. but do not touch each other. They are caulled to re
The bracing and staying is of ample strength to allow volv� rapidly in opposite directions. The modified ma
a large factor of safety. · The edges of sheet.s are planed chine of Mr. Tudsbury is made of ebonite, in the form 
off truE' and . smooth, and the seams are thoroughly of two cylinders, very m uch in appearance like two 
calked inside and outside. The tube heads are llanged sieves revolving one inside the other, the sectors being 
on formers specially made for the purpose, the tube placed transversely across the hoop. This machine, 
holes being drilled to size and the tubes carefully the smaller patterns of which would prove admirably 
lltted, beinll usually driven in with a maul and then ex- adapted for medical use, is also fitted with a ne)V dou
panded. The llttings are complete, strong, and sub- ble high tension discharge, whereby the length of spark 
stantial, .of good design, being made by special tools. obtainable is considerably increased. Glass machines 
The tests include a practical steam test to the all give positive electricity. The new ebonite appara
guaranteed working preRure of · 100 pounds, and a tall witl yield neeative electricity In the same manner. 
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Natoral Gas 10 Cbloa. 

The following abstract of an account given by Baron 
Von Rich.tofen of natural gas wells in China is given 
in the United States consular reports by Charles 
Denby, United States consul at Peking. These wells 
are found in Sz'chwau, near a town called Tsz-Iin
tsing. In an area of twenty-seven Ii (9 miles) diameter 
salt wells are found. To make a well the Ch inese use a 
long and elastic bamboo pole, supported in the middle 
by a cross piece, a rope made by coupling the ends of 
long (uot twisted) slices of bamboo, and an iron instru
ment which weighs 120 catties (catty = 1� lb.)  The 
rope is fastened on the thin end of the pole, and the iron 
on the end of the rope. A slight up and down motion of 
the thick end of the nole makes the iron hop and bore 
a vertical hole with its broad, sharpened edge. The 
ground to be perforated consists chiefly of sandstone 
and clay. When a portion of the rock is mashed, clear 
water is poured into the hole, a long bamboo tube with 
a valve in the bottom is lowered, and the turbid water 
raised to the top. Pipes of cypress wood are rammed 
in to protect the sides of the bored hole and to prevent 
the water contained in the surrounding ground from 
getting access to the well ; the pipes are attached to 
each other at the ends with naill, hemp, and tung oil. 

1titntifit �tutri tan. 
at least up to the time that Baron Richtofen wrote, a 
long column of fire rose from that pit, and it is consid
ered nearly impossible to stop the flame. 

The gas pits and brine pits are owned separately by 
corporations. The owners are subjected to the control 
of the government. The government monopoly is in 
the hands of the " taotai," who resides at the place. 
The salt works of Tsz-lin-tsing yield considerable rev
enue to the government, and have besides enriched num
erous proprietors, and give occupation to a numerous 
population. The number of .. fire pits " is twenty-four, 
and the salt pits are innumerable. Some of them do 
not enjoy the advantages of gas. The brine is evapo
rated with grass and wood. 

e . e  • •  
2,500 H. P. CORLISS ENGINE. 

As illustrative of the progress of the Corliss system 
of engines we give an engraving. from Enginee1'ing, 
showing a fine pair of compound Corliss engines lately 
con!<tructed by Messrs. Douglas & Grant, of Kirkcaldy, 
for the Mazayon Spinning and Manufacturing Com
pany. The cylinders are 40 in. and 70 in. in diameter 
respectively, and have a stroke of 6 ft. The power, 
which amounts to 2,500 indicated horse power, is trans
mitted to the various lines of shafting in the mills by 
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ent proprietors living on the stream. none of the pro
prietors can use the water for either irrigation or 
manufacturing, but for domestic purposes arid water 
ing stock, one proprietor will be j ustified in consuming 
all the water. 

Twenty years' use adverse to the right of another, 
will give the person so using the stream the right to 
continue the use, regardless of the other's rights. 

And as to the division of water, every farmer who 
owns land situated upon a stream has the following 
rights : . 

1st. To the natural flow of the stream. 
2d: That it shall continue to run in its accustomed 

channels. 
3d. That it 8hall flow upon his land ill its usual 

quantity, natural place, and usual height. 
4th. That it shall flow off his land upon the land of 

his neighbor below, in accustomed place and at its 
usual level. 

These rights he 'has as an incident to the property in 
his land, and he cannot be deprived of it by grant or 
description. 

If any farmer shall make any change in the natural 
flow of a stream to the material inj ury of any other 
owner situated upon it, or by any interference shall 

IMPROVED CORLISS ENGINE OF 2,500 H. P. 
The inner width of the pipes is about 5 inches. As the- ropes running off a fly wheel-.30 ft. in diameter by 8 ft. 
work proceeds the pipes are rammed deeper, and a new 6 in. wide, and grooved for 38 ropes. This wheel weighs 
one attached on the top ; the rope, too, is made longer. about 110 tons, and runs at 60 revolutions per minute, 
At a depth varying from 70 to 100 chang (700 to 1,000 giving a speed to the ropes of considerably over a mile 
feet) the brine is struck, and the well is fit for use. The a minute. The crankshaft, made of Whitworth's fluid 
brine is raised to the top. through long bamboo tubes compressed steel, is 25 in. in diameter in the body and 
and bamboo ropes, as described, by means of a horse 20 in. in the bearings. The steam pressure will be 100 
whim, and then carried to large pans for evaporation, lb. per square inch. 
or led to them through bamboo pipes. ------� ..... , ........ , •• ------

Besides these wells there are others, which are bored 
to the depth of from 1,800 to 2,000 feet. At that dis
tance below the surface petroleum is struck. Immedi
ately on reaching it an inflammatory gas escapes with 
great violence. Work is now stopped, and · a  wooden 
cap fastened over the mouth of the pit, perforated by 
several rows of round holes. In each of them a bamboo 
pipe is inserted. and through these the gas is led under 
the evaporation pans. The 

'
pipes ramify, and on each 

end a tapering mouthpiece, terminating in a small 
aperture. is attached. The gas is then used for evapo
rating the brine. 

The enterprising spirit which induced the Chinese to 
examine the ground at 80 great a depth is said to have 
had its origin in the drying up of a brine pit. The 
proprietor WitS in hopes-of meeting brine at a greater 
depth, 

·
but found instead the gas. 

When the country was infested with rebels during 
the Taiping rebellion, they remo'!ed the cap from one 
of the gas pits and set fire to it. Since that time, or 

Hlgbt to tbe Use of' Water. 

The Legal Adviser, published at Chicago, gives its 
readers some information respecting water rights, 
which has been a source of great .trouble and much 
litigation between neighbor farmers. 
. It is a general . principle, says the writer, that every 
owner of land upon a natural stream of water has a 
right to use the water for any reasonable purpose not 
inconsistent with a similar right in the owners of the 
land above, below, aad opposite to him. He may take 
the water to supply his · dwelling, to irrigate his land, 
or to quench the thirst of his cattle ; to use it for manu
facturing purposes, such as the supplying of steam 
boile�s or the running of water wheels or other hy
draulic works, so long as such use does not sensibly 
and injuriously affect its volume. But this is a mere 
privilege running with the land, not a property in the 
water itself. 

Where the stream is small and does not supply water 
more than sufficient to answer the wants of the differ-

prevent the stream from flowing as it was wont to flow, 
he is responsible for the dalpage he may occasion. 
These rights are subject to the privilege of each one of 
the farmers · to make a reasonable use of the water upon 
his own land, while it is passing along the same. It 
matters not what the source of the water . may be, 
whether it be backwater or the flowage of the same, or 
the water of another stream. Still, a division of a 
stream may be made by the farmer, if it be returned to 
His natural channel before it leaves his premises. 

. . . . .. 

The Hon. John Bigelow was recently appointed 
United States Commissioner to the Brussels exposi
tion, and has sailed for Europe to take charge of the 
American exhibits at the Belgian capital and see that 
they are properly placed and classified.. The exposi
tion will open on June 2, and close in November. The 
buildings and grounds cover 100 acres, and are said to 
exceed in size and grandeur those of any previous ex
position. Enormous temporary structures of brick and 
iron and a large permanent building of stone have 
been erected. A large portion of the exhibits are now 
in place. Owing to the delay of Congress in appro
priating $30,000 to pay for the supervision and care 
of the exhibits from this country, fewer manufacturers 
have sent articles than was expected. Every prominent 
industry will be represented, however. 
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GEORGE H. CORLISS. 

George H. Corliss, the inventor of the improvements 
in the steam engine that bea.rs his name, and has won 
for him an enviable fame the wide world around, was 
born in Easton, N. Y. , on June 2, 1817. His father, a 
physician, removed to Greenwich, N .  Y. , in 1825, and 
t.he son attended school there until he was fourteen 
years of age. 

He then found employment in a store connected 
with a cotton factory, as general clerk, remaining in 
this position for several years. His desire for a liberal 
education and his thirst for knowledge became so earn
est and engrossing that he resigned his situation and 
entered an academy at Castleton, Vt. , where he faith
fully pursued his studies for three years. 

His academic days being completed, his next move 
was to establish a country store in Greenwich. The 
venture was more than successful, but young Corliss, 
weary of the monotony and li mited sphere of his busi
ness, developed aspirations for a wider field of labor. 
During the later years of his residence in Greenwich, 
there were intimations of the inventive genius and me
chanica:I tastes that were to be the distinguishing fea
tures of his brilliant career. He .. was eighteen years old 
before he had ever seen the inside of a machine shop. 

The hour came, however, for action in the field for 
which he was especially adapted, and he was not 
found wanting_ Greenwich is divided into two sec
tions by the Battenkill, and the only bridge that 
united the two parts of the town was carried away 
by a spring freshet. The result was a serious in
convenience to the town. The prominent 
citizens decided, at a meeting held for the 
purpose, that a temporary bridge was im
practicable, and adopted a plan for building 
a scow to ferry passengers and teams o\'er 
the stream. Young Corliss, in spite of strong 
opposition, devised a plan for a bridge, 
raised $55, the necessary funds, by subscrip
tion, and, with the help of vol unteer farm
ers and workingmen, completed a bridge in 
ten days that did excellent service for six 
months. 

Another occurrence showed more plainly 
the special field of Mr. Corliss' inventive 
power. Boots and shoes were a prominent 
item of merchandise in his country store. 
He became impressed with the idea that 
machinery might be properly used in their 
manufacture. The result was the construc
tion of a machine for stitching leather ; this 
invention antedated that of the Howe sew
ing machine. While improving and devel-
oping this machine, h e  commenced the 
manu facture of the tools req uired in its 
construction, and he was thus introduced 
into the machine shop, and the steam en-
gine business was the result. 

An important epoch in Mr. Corliss' life 
occurred in 1844. He removed to Provi
dence, R. I. ,  and became identified with, and 
finally the head of, the firm of Corliss, 
Nightingale & Co. , and in 1848 he com
pleted and started a steam engine, embody
ing the essential features of the improve-
ment he had designed. In the Corliss . engine the gov
ernor is connected with the cut-off, instead of the 
throttle valve. The governor does no work, but 
simply indicates to the valves the work to be done, 
thus by one feat of engineering skill obtaining two 
results-uniformity of motion and economy of fuel. 
The improvement was so great and so practical that 
the Corliss engine has obtained a unique position of 
its own. 

The Corliss Steam Engine Company was incorporated 
in 1856, with Mr. Corliss for president. He was his own 
architect and engineer in designing and constructing 
the buildings for the.factory. The grounds extend over 
more than nine acres, the- buildings covering half the 
space, and the rest being devoted to lawns, drives, and 
ornamental shade trees. 

In 1872, Mr. Corliss was appointed commissioner for 
Rhode Island to the international exposition at Phila
delphia, and was choeen as one of the executive com
mittee of seven, to whom the preliminary work was in
trusted. In 1875, he submitted plans for the construc
tion of a grand central steam engine of 1,400 horse 
power, proposing not only to utilize it as the motive 
power for all the machinery to be exhibited, but also 
to make it an ornament to this department of the ex
position. After much delay and vexatious opposition, 
the plan was adopted. Every visitQr to the Centennial 
bore witness to the success of the experiment in the 
perfect adaptation to the requirements demanded, and 
also to the artistic elegance of its construction. The 
result was produced by the untiring energy and de
termination as well as the engineering skill of !dr. Cor
liss in devoting his personal attention to the construc
tion of the engine, and also to the fact that he con
tributed $100,000 to the work from his own private 
funds over and above the aid furnished by the commis
sion. Many wonderful and beautiful sights and scenes 
at the exposition will be forgotten, but long as life en-
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dures will memory bring back the thrilling moment 
when the Corliss Centennial engine, like a being en
dowed with life and touched by a magic wand, com
menced its movement for the day, and did its work 
with an almost human intelligence. 

Mr. Corliss gave his b uey brain no rest. Some of his 
later iilventions are a machine for cutting the cogs of 
bevel wheels, an improved boiler with condensing ap
paratus for marine engines and pumping engines for 
water works. 

The last three years of Mr. Corliss' li fe were occupied 
with the invention and construction of special machin
ery to be used in the manufacture of steam engines, 
with the firm conviction that he would thus be enabled 
to lessen the cost to the purchaser. In this plan seve
ral of the mechanical operations on each piece of ma
chinery are carried on and completed with one adj ust
ment and one set of tools. In order to make the plan 
successful, a number of pieces of the same shape must 
be manufactured. The inventor's purpose was to ex
tend his business sufficiently to be able to keep special 
machines busy all the time on every detail, and to ac
complish this aim he perfected an organization by 
which three large engines can be turned out every ten 
hours, complete in all their intricate parts. 

His plans were at length completed to his entire sat
isfaction, the reorganization of his working force was 
adapted to the new methods of handling material from 
the time it entered the works until it was finished, and 
the special tools were ready to commence their task at 
the master's call. But he was not destined' to behold 

GEORGE H. CORLISS. 

the active operation of his latest invention-the tri
umph of his art. In the midst of his honorable career, 
in his golden prime, he passed away on February 21, 
1888, in his 718t year, having lived a little beyond the 
threescore and ten years allotted to man. 

Mr. Corliss received many proofs of the high appre
ciation in which his important inventions were held. 
He won the highest competitive prize at the Paris Ex
position of 1867. The Rumford medals were awarded 
to him in 1870 by the lwnerican Academy of Arts 
and Sciences. He received the Grand Diploma of 
Honor from the Vienna Exposition of 1873, aUhough 
not an exhibitor. In 1878 the Institute of France- gave 
him the Mont yon prize, the highest honor for mechani
cal achievement. In 1886 the King of Belgium made 
him an officer of the Order of Leopold. 

On the other hand, he had the usual experience of 
inventors. Obstacles beset his pat!:J.. There were con
flicting interests, competition, deeply rooted prej udices 
to overcome ; vexatious lawsuits were forced upon him, 
continuing for fifteen years, and costing him $100,000, 
but ending in a full .vindication of his claims. 

Strength and tenderness were the distinguishing fea
tures of Mr. Corliss' character. The strength was ap
parent to all, the tenderness found its tullest expression 
in domestic life. He sought with conscientious purpose 
to . find out what was riglit, and, when his mind was 
made up, neld to the courage of his convictions, swerv
ing neither to the right nor left. As a matter of prin
ciple, he threatened to stop the running Of the Centen
nial engine, if the exposition were open on Sunday, 
and he carried his point. He refused to countenance 
corruption and bribery in accomplishing his purposes. 
He made large contracts to build engines for the gov
ernment during the civil war, and waited seven years 
for his pay, with a heavy loss of interest, rather than 
condescend to give retainers for the influence of Wash
ington lobbyists. 
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The sunny side of Mr. Corliss' character found its 

highest expression in his home, the beautiful home in 
whose structure, convenience, and ornamentation every 
resource of his inventive genius found expression. Here, 
in t.he societ.y of his wife and daughter, he passed his 
happiest hours. This man of strong will and stately 
mien was tender, chivalrous, loving, and beloved. 

Mr. Corliss spared neither pains nor expense in carry
ing out his plans, cost scarcely entered into the calcu· 
lation, if it insured success. He also contributed gen
erously to religious and charitable institutions. 

Mr. Corliss was of a modest and retiring nature, and 
rather avoided than sought after the public prominence 
he might have attained. He was, however, in the 
State Senate in 1868-70, and was a presidential elector 
in 1876. He refused the nomination " of mayor and 
governor. 

In a handsome tribute to his memory, the London 
Engineering says as follows : " By the death of George 
Henry Corliss, America has lost the best known en
gineer she has ever produced. In all the countries of 
the world where steam engines are employed the name 
of Corliss has been heard, and ranks next in familiarity 
to that of Watt. Indeed, it has become so much a part 
of our technical vocabulary that many engineers will 
l earn with surprise that little more than a llIonth ago 
t he owner of it was not only alive, but was the active 
head of the Corliss Steam Engine Company, of Provi
dence, R. I. Many men verging on middle age found 
the Corliss engine an estabHshed fact when they entered 
on their apprenticeship, and hence they have been 

disposed to class its invention with the 
events of ancient history, and its inv�ntor · 
with those who are either dead- 01' superan
nuated.  There could, however, be no greater 
mistake. Mr. Corliss has, it is true, passed 
away full of years and honors, but he was 
busy up to the last week of his life with a 
new Pawtucket pumping engine, and with 
the reorganization of the factory with which 
he was connected."  

.. , 0 1  .. 
Fabulou. A.tronomy. 

The stars have always had a great influ
ence upon the illlagination ; so the progress 
of astronomy through the ages gives us a 
faithful image of the conquests of the hu
man mind. We propose now to study the 
beginnings of astronomy, which are, as it 
were, the alphabet of that science. 

DIVISION OF TIME. 
We have watches, clocks, and calendars in 

profusion ; but our primitive ancestors had 
nothing that permitted them to measure 
time-.. nothing at least but the sun and 
moon, which still serve our rustics to some 
extent, but so slightly that the bell is called 
upon to make known the principal divisions 
of the day to laborers in the fields. The 
course of the sun gave the sllccession of the 
days, and the lunations indicated the 

. months. As for the seasons, at the renewal 
of the year, there was at first no rule that 
permitted of forming a calendar. Primitive 
man was therefore his own astronomer, and 

the various systems proposed in ancient times vividly 
reB.ected the temperament of their authors. 

The darkness of night exerted a sort of terror on the 
mind of our ancestors. Just as material existence suc
ceeds nothingness (which it is also followed by), just so 
does day succeed night, which is the origin of time, as 
winter is that of the year. The Ostiaks of the Yenisei 
reckon their years by snows, and the Iroquois of North 
America by winters. The Numidians, the Gauls of 
erosar, and the Germans of Tacitus reckoned " the 
diurnal pe:riods by nights. In the north principally, 
night had considerable importance. and the Scandi
navians possessed the best connected and most poetical 
ideas. Day was the son of Nott, " night. " The latter 
proceeds first, says a passage of the Edda, mounted 
upon his horse Rinfoxe, " ice mane." Every morning, 
on fillishing his career. the courser sprinkles the earth 
with the dro.ps of foam that fall from his bridle, and 
that is dew. Day follows, mounted upon Sinfoxe, 
" luminous mane," and his mane illuminates the air 
and earth. These peoples believed also that the 
longest night, that of the winter solstice, was the pro
genitor of all the others, and that the world was created 
during such a night. That is why it was called the 
" mother night. " 

" 
It was the greatest holiday of the 

year, and, at the same time, the origin of the new year. 
It was styled also Juul,* the present name of Christ
leas, which has replaced it. 

The Chaldeans said that the world began at the 
autumnal equinox, when the night became longer than 
the day. 

In the seventeenth century, the French tribunals 
were still giving orders to " put in an appearance within 
fourteen nights. " The English Bay " fortnight," an 
ahbreviation of " fourteen nigbts," to designate the 
two weeks' interval which is improperly called in 
French quinze jours. 

• English, Yule. 
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CURIOUS IDEAS ABOUT THE MOON. 

The phases of the moon have been much remarked, 
and the cycle of these various appearances is short 
enough 'to favor that convenient divhlion of time which 
was the ancient month, and which still serves the 
Israelites and Mussulmans for their calendar. When 
the Indians of several tribes united for some enter
prise .. the signal for the rendezvous was usually a full 
moon designated a long time in advance. 

The Khasias, who think that the moon is burned 
every month by the sun, see in the spots on its disk the 
ashes resulting from such combustion. 

The beautiful moonlight of countries that have a 
usually pure atmosphere offered an invitation to games 
and festivities. The new moon interrupted the merry
makings, which were resumed with greater spirit 
when the thin silver crescent was observed after sun
set. The ancient Peruvians said that the moon was 
dead during the three days of its invisibility. The 
Khasias of the northwest of India think that the sun 
burns it up. Several savage peoples believe that they 
see in the lunation a q uarrel between the sun and the 
moon (which to them are husband and wife), passi ng 
monthly through the same phases. The moon grows 
fwm new moon to the full, then wanes ; the same is the 
case with its domination ; finally, the sun triumphs 
and swallows its adversary, whose head it spits into the 
heavens. The ancient Slavonians believed that the 
moon, having been untrue to her husband, with the 
beautiful Venus, was condemned to wander in the 
heavens. The Dakota Indians think that the moon at 
its waning is eaten by little mice. The Polynesians 
believe that it is devoured by the spirits of the dead. 
The Hottentots say that it wanes when, suffering from 
a headache, it puts its hand to its forehead and hides 
the l�tter from our view. The Eskimos imagine that 
the moon, harassed by fatigue and hunger after fipish
ing its journey, retires for a moment to take rest and 
food. Its apparent corpulence after its reappearance 
shows with what avidity it has fed. 

The spots on the moon have attracted attention and 
stined the imagination in all ages. There is probably 
no country in which an imaginary picture has not been 
seen in the disk of our satellite ; and yet, among the 
various figures that are thought to be seen in the moon, 
two principal types seem to prevail, according to a cer
tain geographical distribution. In Eastern Asia, the 
common vision is that of a hare or rabbit. The Chinese 
imagine that they see a rabbit seated upon its haunches 
before a mortar and pounding rice, after the manner of 
the country. The Hindoos see a hare or a squirrel, 
and they call the moon the hare or squirrel carrier. 
The Siamese see the figure of a hare in the moon ; al
though some distinguish therein a man and woman 
cultivating their field. 

[Albert us Magnus thought that the form of the spots 
represented a lion with his tail toward the east and 

. his head to the west ; others have thought it to be 
much more like a fox. J 

Among many of the Indian tribes of North America, 
the hare is the symbol of the moon, as the jaguar is 
that of the sun. The Mexicans maintained that there 
was a rabbit in the moon's disk, and this was connected 
with one of their myths. In Central America, the 
moon is figured upon certain structures as a pitcher, or 
as a spiral shell whence a hare is emerging. 

[According to Iroquois tradition, an old woman 
gifted with the power of divination was unhappy be
cause she could not also foretell when the world would 
come to an end. For this, she was transported to the 
moon, where to this day she is seen weaving a forehead 
strap. As once a month she stirs a kettle of hominy, 
an ever-present cat unravels her net, so her work will 
never be finished.]  

When we pass from North to South America, the 
image placed by popular belief on the globe of our 
satellite undergoes an entire change, and the hare and 
rabbit give way to a human figure. The Incas relate 
that a courtesan, promenading on a moonlight night, 
was taken with the beauty of the star, and, wishing to 
own it, rushed toward it in order to embrace it. The 
moon clasped her with a vigorous movement, and still 
holds her. 

In the Samoan Archipelago they distinguish a 
woman and her child, who have been transported to 
the moon. On the Book Islands, men are seen in the 
moon, and at Timor, an old woman spinning. The 
principal African nations, especially those of the south, 
distinguish a human face. 

The ancien t Scandinavians connected the spots on 
the moon with a leg.end : " Mane," says the Edda, 
.. regulates the course of the moon and its different 
quarters. One day he carried off two children, BU 
and Hiuke, as they were coming from a fountain carry
iug a pitcher suspended from a stick. These two 
children have not left the moon, as every one may see. " 

[To the poets, the spots represent the boy Endymion, 
whom Diana loves so well that she carries him with 
her.] 

[The .Jews have some Talmudical story that .Jacob 
is in the moon, and they believe that his face is 
visible.] 

The Greek vision of a maiden's face has been trans
mitted to the Latin nations. Peoples of German origin 
incline more to the image of a little man bent under 
the w.eight of a burden. Shakespeare speaks several 
times of a man near whom is observed a dog and a 
bush.* 

In France, according to locality, the peasants think 
they see in the moon the figure of the traitor .J udas ; 
.J udas hanging from an elder tree branch ; .Jean de 
Navets, wheeling his barrow full of stolen turnips ; the 
fratricirle Cain resting u pon his spade and looking at 
the innocent Abel lying at his feet ; t a peasant guilty 
of having cut wood on the domains of his lord, and 
snapped up by the moon ; a peasant who went to fence 
his field in on Sunday, and who was condemned to 
freez� in the moon, loaded down with a fagot of thorns ; 
a hunter and his dog ; a she goat and her keeper, who 
is milking her near a bush, and always with the ever
lasting fagot. 

[Another and very ancient superstition is that the 
lines and spots on the moon's disk are the figure of a 
man leaning on a fork, on which he carries a bundle of 
thorns or brushwood, for stealing which , on a Sunday, 
he was confined in the moon-a belief probably based 
on the account given in Numbers xv. 32 of a man who 
was stoned to death for gathering sticks upon the 
Sabbath.] 

It is unnecessary to say that with a good telescope 
we perceive simply luminous and dark areas, and 
detect mountainous regions and craters of extinct 
volcanoes. Some astronomers find a great resemblance 
to the tail of a peacock, or to the appearance ex
hibited by powdered plaster\ irregularly arranged and 
thoroughly wet, upon which the sunlight is falling. 

During eclipses of the moon, men of ancient times 
experienced the greatest fear. Total eclipses of the 
sun are very rare. There occurs but one at the most 
per century, in a given place, and it lasts hardly five 
minutes. The partial eclipses of this star produce no 
more effect than an interposition of the clouds, so that 
such phenomena occurred without exciting attention. 
The same was not the case with lunar eclipses, which 
take place at the moment of the full moon. As our 
satellite is then visible all night if the heavens are clear, 
we easily follow the changes that occur on its disk. 

When the moon was eclipsed, the Incas believed it to 
be sick. As soon as it began to be observed, a feeling 
of inquietude prevailed. If it entirely disappeared, it 
was the sign of certain death. It could no longer sus
tain the heavens, it would fall upon the earth and 
crush poor mortals, and the earth would end. So, as 
soon as one of these eclipses was seen, the dates of which 
were unknown, every one grabbed whatever instru
ment he could put his hands upon-drums, trumpets, 
kettles-and made a frightful noise. Dogs were tied 
up and whipped in order to make them howl dolefully, 
under the belief that the moon loves these animals, and 
that, touched by their groans, it would make an effort 
to revive. It is probably for this reason that we say of 
a dog barking at night that he is baying at the moon. 
Did the Greeks of classical antiquity speak otherwise 
of Diana, the huntress ? 

In Peru, during lunar eclipses, the men, women, and 
children .cry in deafening unison, " Mama quilla, 
mama quilla ! "  i. e., " mamma moon," supplicating 
the celestial powers not to let them die. When the 
light returns, they praise the great god Pachacamac, 
the upholder of the universe, who has cured the moon, 
and, through this, has pre1'ented it from putting an 
end to the existence of men. 

The Huron and Carib Indians had about the same 
ideas. The terrible Carib demon Maboya, who is the 
author of frightful apparitions, sicknel!s, thunder, and 
tempests, tries to devour the star of night. In order to 
put the monster to flight, a great racket was made by 
striking pieces of bark, drums, and kettles, and es
pecially by shaking the maracas (gourds containing 
pebbl�s). The Caribs, young and old, men and women, 
then danced all night, jumping with the feet joined, 
one hand upon the head and the other upon the but
tock, without singing, but uttering mournful and terri
ble cries. Those who had begun to dance were obliged 
to continue until daybreak, without daring to quit, no 
matter what the necessity. Meanwhile, a girl shook a 
gourq containing some pebbles, and tried to attune her 
coarse voice to this tiresome racket. 

The Eskimos hide their provisions and close their 
dwellings, for fear that the sun or moon may entel The 
men utter cries and strike resounding blows, anc.. the 
women pull the dogs' ears. If these animals howl, th3 
end of the world is not yet near, since they existbC). 
before man and have a much more certain presenti-
ment of the future. 

• See Midsummer Night's Dream, act iii., scene I., and.Tempest, act Ii., 
scene ii.  
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[Whenever there is a lunar eclipse, the Odjibway 

Indians say gisiss nibo, .. the woon is dying."] 
Some South : American tribes think that, during 

eclipses, the moon is devoured by a gigantic dog. The 
Guaranis think that the animal is a jaguar, and the 
ichthyophagous Makahs of the strait of Fuca think it is 
a shark that does it. On such occasions many tribes 
shoot arrows into the air in order to drive away the 
pretended enemies of the sun and moon. This recalls 
an exploit of Alphonso VI., King of Portugal (1664), who, 
learning that a comet, the precursor of the death of a 
sovereign, had been observed in the heavens, ran out to 
look at it, and, after insulting it, shot at it with a pistol 
several times ! 

The Scandinavians had pretty much the same ideas . 
The moon and the sun, Mane and Sunna, which are 
brother and sister, are walking fast, pursued by two 
terrible wolves ready to devour them. The most 
dreaded one is Managarmer, a monster who fattens 
upon the substance of moribund men, and sometimes 
eats the moon and spills blood in the heavens and air. 

Despite the relatively advanced state of astronomy 
among the Hindoos, this people preserves in the 
heavens the head and tail of a dragon that tries to 
devour the Hun and moon during eclipses. These are 
the two nodes of the lunar orbit upon the ecliptic. The 
duration of the revolution of the line of the nodes is 
still called the d raconic period. 

We find an analogous tradition among the H ebrews. 
The author of the Apocalypse represents to us a draped 
woman in the sun who has the moon under her feet, 
and.who wears a diadem surmounted with twelve stars. 
A seven-headed dragon, capable of carrying along with 
its tail a third of the stars of the heavens, is waiting. to 
devour the fruit that this woman is going to put into 
the world. 

In the popular beliefs of Sumatra and Malacca, the 
darkening of the 6tar is caused by a great serpent, 
which encircles it in its coils. The Alfourous of Ceram 
believe that the moon is asleep during eclipses, and 
they beat a drum in order to awaken it. The Siamese 
still think that eclipses are caused by the malignity of 
a dragon that devours the sun or moon. They there
fore make a great din with stoves and kettles in order 
to drive this pernicious animal away. The learned 
understand these phenomena, and know that they can 
be foretold and their return be calculated. The same 
is the case in China ; but in this eminently conserva
tive country, the very court and authorities of the em
pire have indefinitely perpetuated the traditiOlls of 
primitive times. An eclipse of the sun was a warning 
to the emperor to examine his faults and make amends 
for them. If the phenomenon was announced by the 
official astronomer, news of it was given throughout 
the em pire, and the court prepared for it by fasting and 
seclusion. On the day fixed, the phenomenon was every
where awaited with anxiety. As soon as th_e star 
began to be observed, or, to use the Chinese expression, 
as soon as it began to be eaten, the emperor himself 
gave the alarm by beating " the roll of wonder " on the 
thunder drum. The mandarins, who had come with 
their bows and arrows " to as!!ist " the eclipsed star, 
shot into the air uninterruptedly. The educated 
Chinese know that these are but forms, but the super
stition still prevails among the masses, who fall on their 
knees at the beginning of an eclipse, strike the earth 
with their foreheads, and make a great noise with 
drums and gongs in order to deliver the star from the 
dragon that threatens to devour it. 

The Greek and Latin authors (Plato, Pliny, Livy) 
tell us that a great noise was made during eclipses. 
The early Christians rang bells, not only during storms, 
but during eclipses also, in order to war against the 
action of malevolent spirits, and to repulse, according to 
the consecration of the priest, the darkness caused by 
phantoms (umbra phantasmata), a relic of the dark 
genii that devour the moon. 

(To be continued,.) 
.. , e  . ..  

Trained Mechanic •• 

In the explanation of the Eskimos of Greenland, 
Anninga, the moon, brother of the beautiful Malina, 
the SUD, was one day chasing his sister, and was about 
reaching her, when she turned, and, with her fingers all 
black from the soot of a lamp, besmeared the face and 
clothes of Aiminga, who has always carried the marks 
thereof. 

T This is the Italian idea, too. Dante, In the Inferno, describes the 

u"""" br the perlpbra.l., .. " .. ,"" . 10  'IIi,..,." 

It is a notable fact, and one, too, not generally 
known, says the Indust'rial World, that some of the 
" best all-around " mechanics, i. e. , those who can turn 
their hands to all kinds of general machine work, are 
men who learned their business in small shops, where 
all sorts and all classes of work are done. An ingeni
ous, thinking man placed in such a shop has the best 
possible chance to develop all the talent there is in 
him. The hundred and one odd jobs required to be 
done will cause him to devise ways and means, and 
.. to think," and in these ways he will grow to be a 
Illan fertile in resources, dexterous in touch, and ready 
for nearly any kind of work which may cOlDe along. 
Now mark the difference : A man trained in a large 
shop, with its score or more of departments, learns or 
works through as a rule one, two, or three different de
partmen,ts, of course becoming an expert in the several 
branches ; but should occasion arise for him to do 
sOlDe par�icul8.r work of which he has but a slight 
knowledge, he is out of his latitude, and makes poor 
progress, simply because he has not done all kinds of 
work ; while the man trained in the small shop can 
adapt his hand to a.lmost anything which turns up. 
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EXl'ERIlIrIENT IN CAPILLARY ATTRACTION. 

T. O'CONOR SLOANE. PH.D. 

Few subjects are so fertile in simple experiments, 
requiring little or no special apparatus, as capillary 
attraction. Faraday, who was unrivaled as a popu
lar lecturer, continually employed the simplest possi
ble methods of illustrating the action of this Bubtile 
force. One of the most striking he performed thus : 
A pile of salt was placed upon a plate. The lecturer 
then poured into the plate a saturated solution of 

EXPERIMENT IN CAPILLARY ATTRACTION. 

salt in water. The solution was colored to make it 
easily visible. As it was poured about the base of the 
salt, it was drawn up through the pores existing be
tween the grains .

. 
By the operation of capillary force 

the colored solution gradually rose upward, coloring the 
salt as it ascended. 

The clew to the success of this experiment is in the 
use of the salt solution instead of plain water. Were 
the latter used, it would rapidly disintegrate the pile 
of salt, by dissolving it. With the saturated solution 
the solid salt is quite unaffected. 

In the illustration is shown a modification or devel
opment of this experiment. The apparatus required is 
a little more extensive, as, in addition to the plate, a 
glass funnel and an India rubber b�Uoon are needed. 

,The balloon should be inflated to its largest size and 
kept so for some time, so as to stretch the rubber well. 
This is to enable it to fill at low pressure.. The glass 
funnel should be as large as possible, as the demonstra
tion is more satisfactory when executed on 
a large scale. 

The funnel is filled with perfectly dry salt, 
well pulverized, which is pressed in as hard 
as possible. The funnel is completely filled 
with it, when supported mouth upward. 
The filling may be carried a little above the 
rim. The plate is then placed over its 
mouth so as to bear against the salt, and 
the whole is inverted. The object is to so 
conduct the operation that the salt shall not 
settle down or change its position, but shall 
remain in close contact with the walls of the 
funnel. All these precautions are quite es
sential to success; 

The mouth of the balloon, whence the air 
has been expelled, is now sprung over the 
open end of the funnel as shown in the cut. 
It is not necessary to tie it on. The balloon 
must, of course, be perfectly empty. 

The plate, funnel, and balloon are now 
ready for the experiment. A saturated solu
tion of salt should have ' been prepared. 
This is made by shaking in a bottle an ex
cess of salt with water. As salt is more solu
ble in cold than in hot water, this operation 
must be done at ordinary temperatures. As 
coloring matter, a little ferric salt with sul
phocyanide of ammonium may be added, 
or any ink that is soluble in water may 
be l1sed. 

,eitutifi e �tutrie .au. 
slight at the best, will be greatly diminished. If the 
balloon exerts the least back pressure, air will bubble 
out of the weak spots around the rim of the funnel. 

By Bubstituting a cone of porous clay for salt, a more 
permanent apparatus could be readily constructed. 

. ,  . . .  
AN I.PROVED BOLT. 

An improved bolt or separator for cleaning bone 
black alid other dry pulverized or powdered sub
stances is illustrated herewith, and has been patented 
by Mr. George D. Murdoch, of No. 523 Clinton Street, 
Brooklyn, N . .  Y. Within a main cylindrical casing, 
having preferably a conical top and bottom. a small 
interior cylinder is centrally and vertically' supported, 
beneath a hopper secured . to the top of the casing, 
there being a slide in the bottom of the hopper to 
regulate the amount of material passing into the cas
ing. The central cylinder has a solid conical cap cover
ing its top, and is made of wire gauze or other open 
material. an aperture being formed in one side. above 
the center. in which a pipe is entered connected with 
any pressure blower, making this cylinder an air fiue. 
Opposite the entrance of the pipe and surrounding it is 
a plate attached to the screen of the cylinder, where
by the air entering is disseminated throughout the 
cylinder, instead of being concentrated at one point. 
A second gauze cylinder surrounds the central one, the 
space intervening containing coils of wire, to act as 
deflecting rods and break up the material should it 
enter from the hopper in a mass. 'fhis outer cylinder 
is attached at the top to the upper cone, below the cap 
of the inner cylinder, so that material fed from the 
hopper will be guided into it by the cap, and extends 
downward below the inner cylinder, being provided at 
its base with an outlet pipe through one side of the 
-lower conical head. The mouth of the pipe entering 
the inner cylinder from the pressure blower has a ver
tical semicircular partition, through which passes one 
end of a tube, that extends down through the inner 
cylinder, and below the bottom of the outer gal1ze 
cylinder, to a point j ust above the outlet pipe at the 
bottom of the cone·shaped lower end of the casing. In 
operation, as the air is forced through the meshes of 
the inner cylinder upon the material as it is dropped 
down over the spirals in the outer cylinder, the dust 
from the material is blown through the gauze meshes 
of that cylinder into the space between it and the outer 
casing, whence it falls to the outlet pipe at the bottom 
and is driven out. The material that is cleaned and 
separated by the blast as it passes over the spirals drops 
to the bottom of the outer gauze cylinder, and is thence 
conveyed by its outlet pipe to any convenient point. 
Our illustration shows one large bolt and three smaller 
ones arranged in connection with each other according 
to this construction, it being obvious that a number of 

345 
AN IMPROVED NIGHT LAJn>. 

An invention providing means for regulating the 
flame of a lamp, so that when not in use the flame may 
be lowered and raised as required, has been patented 
by Mr. Theodor Bergmann, of Gaggenau, Baden, Ger
many, and is illustrated herewith, Figs. 1 and 2 being 
sectional views, and Fig. 4 showing its application as a 
cigar lighter. The invention consists of a regulating 
sleeve applied to the wick tube, which is secured to a 
top plate over the burning fluid by a thimble screwing 
into a bushing. Upon the wick tube is a sliding sleeve, 

BERGMANN'S " ALADDIN " LAMP. 

A, to which is secured a downwardly extending rod, B, 
passing through a tube in the fount. and carrying at its 
lower end a weighted block, D, adj ustable on the rod 
by a screw thread. Near the angle of the bent part of 
the rod is a stop device, C. adjustable by Illeans of a set 
screw, whereby the vertical movement of the rod is  
limited, and this may also be effected by adjusting the 
weighted block,\when the stop device may be dispensed 
with. When the lamp is raised by the hand the weighted 
block drops so as to depend partly below the base, 
drawing down the sleeve to bring it even with the. top 
of the wick tube, thus causing the flame to enlarge and 
rise up through the opening in the top of the hood. 
Upon placing the lamp on any suitable resting place, 
the depending block strikes thereon and rises, pushing 
u p  the sleeve by means of the connecting rod past the 
fla me, so as to lower the flame without extinguishing 
it. The degree to which the flame is to be enlarged or 
lowered may be regulated by adj llsting either the block 

or the stop device. It is said that large 
quantititls of these lamps have been sold in 
the European markets. 

For further particulars with reference 
thereto, address the owners, Gaggenau Iron 
Works, Baden. Germany. 

• •  1 • ..  

,.,he Grea' Yellowslone Geyser Now Active. 

A dispatch to the Chicago Tribune sa�' "  
the Excelsior gtlyser in the Yellowstone Park 
is in operation. This geyser is in the great 
middle geyser basin, close to Fire Hole 
River. It is in the form of an immense pit 
320 feet in length and 200 feet wide, and the 
aperture through which it dischargefl its 
volume of water is nearly 200 feet in diame
ter. Its general appearance is that of a 
huge boiling spring, and for many years its 
true character was not suspected. Its first 
eruption occurred in ] 880, when it revealed 
itself as a stupendous geyser. The power 
of its eruptions was almost i ncredible, send
ing an immense column of water to heights 
of from 100 to 300 feet, and hurling with 
it rocks and bowlders of from 1 to 100 
pounds in weight. Its present eruption is 
said to be a repetition of that of 1880. It 
is throwing its volumes of water 300 feet 
into the air, and Fire Hole River is reported 
to have risen two feet from its rushing 
floods. This is now conceded to be the 
most powerful geyser in existence. 

• •  e a  .. 

The Edtlon Pho'ophone. 

The solution is now poured into the plate 
so as to rise above the edge of t,he funnel and 
keep it immersed. It at once rises through 
the salt, coloring it as it ascends. As fast as 
it rises, it of course leaves the plate. Hence 
the experimenter must make repeated addi
tions of solution. As the fluid rises, it drives 
out the air before it. This would escape 
from the mouth of the funnel. But the bal-

MURDOCH' S BOLT FOR CLEANING DRY PULVERIZED OR POWDERED 
The editor of the Western Electrician 

thinks the Edison photophone poesesses 
such vast possibilities and its achievement 
has awakened an enthusiasm which has loon whicll. has been placed there intercepts 

its escape. The air enters and rapidly inflates it. The 
pressure thus produced is slight. It cannot do mOTe 
than just fill ·the balloon. It cannot distend it But 
by having the balloon well stretched, its inflation can 
be made quite conspicuous. 

If, by settling, the salt has left any space between 
its�lf anl!l the walls of the funnel, the possible presllure, 

SUBSTANCES. 

successive bolts can be thus employed for the separa
tion of material into different degreeS of fineness 
according to the fineness of the meshes in the 
cylinders. 

e . e • •  

THE South African diamond flelds last year yielded 
gemil valultd at OYo;)l' $20tOOO,�. 

not been manifest since the introduction of the 
telephone. It may, he thinks, serve a thousand 
different purposes. It may aid the business man 
throughout the working hours and charm him in his 
leisure moments. Employed as it can be for both 
pleasure and business, it may revolutionize life in both 
thea" upeotll. 
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ENGINEERING INVENTIONS. 

An indicator for boiler feeds has been 
patented by Mr. William H. Rodgers, of Whitestone, 
N. Y. It has an alarm mechanism normally held set by 
a fusible ping, two signal disks being arranged in con
nection therewith, so mounted that when the pnmp or 
injector is working, the Mfety disk will be exposed and 
the danger disk covered, and vice versa. 

A fire extinguisher for railroad cars 
has been patented by Mr. George .W. Oborn, of Colum
bus, Ohio. The invention consi.ts in connecting the 
stoves and lamps with a tank of fire extinguishing 
liquid, and the tank with the air brake drum or 
cylinder by a valved pipe. so that in case of accident 
compressed air will force the extinguishing liquid upon · 
the fire. 

A car heating and venti lating ap
paratus has been patented by Mr. Jacob T. Earnest, of 
Jacksonville, Fla. In combination with an air blower 
and closed water tank with spray pipes, the invention 
covers various other novel features of an 'apparatus for 
supplying railroad trains with pure air, either heated or 
cooled, and suitably moistened, while also removing 
the vitiated atmosphere. 

A draw gear for railway cars has been 
patented by ·Mr. Chas. H. Starr, 01 Logansport, Ind. 
It consists essentially of a pair of fianged channel 
irons, in the fianges and sides of which are transverse 
gains or slots to receive the bolts by which the draw 
spring cage and the bolster bearing are bolted to posi· 
tion, the channel irons being arranged for connection 
with the draught sill. 

A rail joint h as been patented by Mr. 
John V. Koss, of North Yakima, Washingt.on Ter. It 
consists of a chair having a fixed rail and sliding rail 
sections, with intervening spring joints, and other 
novel features, to provide for the expansion and con· 
traction of the tails, and has especial reference to keep. 
ing switch · rails in order, and preventing them from 
becoming jammed and out of order. 

A railway signal has been patented by 
Mr. Charles D. Tisdale, of Boston, Mass. It is a sema
phore; to be operated by a weight under control of an 
elect.ro.magnet, a hollow post being adapted to contain 
the operating mechanism of the semaphore, a lamp 
being supported by tbe post to throw light through 
windows of the semaphore arm, while tbere is a remov· 
able handle for turning the shaft and winding the 
weight cord. 

are carried by the needle bar at an angle to the width of 
and both entering the same race, with mechanism for 
bringing the points of the needles into position within 
the race for the single shuttle to take both loops, thus 
making simultaueously a double row of stitches. 

A wall covering composition has been 
patented by Mr. Carl Straub, of Syracuse, N. Y. It 
is made of wood fiber, Cement, and a hardening acid, 
compounded in proportions and manner described 
to make a composition only abo lIt half as heavy as 
mortar, but more elastic, and of uniform denSity or 
hardness. 

A button machine has been patented 
by Mr. Albert Wittig, of New York City. It consists 
of a press with revolving bed carrying dies and having 
a cutting block for supporting cloth for covering 
buttons, being designed for the nse of tailors, etc., to 
enable them to provide buttons covered with the mao 
terial of which the garment is made. 

A suspender attachment has been pa
tented by Mr. Charles H. Scales, of Torollt.o, Ontario, 
Canada. It is an improvemeut in buckles for connect
ing tbe continuous doubled straps forming the ends of 
self·adj usting suspenders to the webs, while allowillg 
the straps to run freely, securing the ends from dis· 
placement when not attached to a garment. 

A gate roller and hinge has been pa
tented by Mr. James G. Swarthout, of Stone's Prairie, 
III .  It has a roller wheel with ball bearing, on which 
the roller may turn and swing in o peuiug and closing . 
gate supported on the roller, forming a gllte roller and 
hinge supported iu and connected with two hinge posts, 
so that the gate may be moved end wise or swung 
around. 
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To any one who will start a match factory we will 
give a good site and one year's supply of timber. Ad
dress Bay City Manufacturing Co., Bay City, Mich. Box 

'542. 

Double and single and steam driven punches and 
shears. Over 300 sizes. See ills. adv., page 833. 

Safety water columns. Cheaper than explosions or 
burned boilers. For illustrated price Jist, Reliance Gauge 
Co., Cleveland, O. 

'Wanied-Patents-Manufacturing.-It is desired by 
the underslgned that parties haviD� for disposition any 
patented article or a. new line of manufacturing to es
tablish, the merits of which can be proved, to address 
with reference thereto, M. C. W. Wheeler, Peoria, Ill. 

Steam Pipe Coveriug, Sectional and PlastIC. Write 
for Pamphlet. Jno. A. McConnell & Co .. 119 Water St .. 
Pittsburgh, Pa. 

For Sale-Important patent for printing in fast colors 
on all textile fabrics and in any number of colors at one 
impression. Being successfully worked in England. E'or 
further particulars apoly to Worthington, 54 Lendenhali 
Street, London, England. 

Steel name stamps, 15 ct •.  ner letter. Steel figures, $1 
per set. F. A. Sackmann, Cleveland, O. 

The Diamond Prospecting Co. , 74 and 76 W. Lake St., 
Chicago, Ill., a-eneral agents for the Sullivan diamond 
pros pecting drills. 

For the specific purpose for which they are designed, 
the batteries manufactured by the 

Partz Electric Battery Co., 
1728 Chestnut Street, Philadelphia, Pa., 

are thp best in the world. Catalogue now ready. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfll:. Co., 138 Jackson St., 

Chicago, Ill. 

Burnham's turbine wheel is sold at net price to mill 
owners. Catalogue free. Address York. Pa. 

Nickel Plating.-Manufacturers of pure nickel an
odes, pure nick.el salts, polishing composltions, etc. ,100 
uLittu WondeT." A perfect Electro Plating Machine. 
Agenta of the new Dip I,acquer Kristaline. Complete 
outfit for plating, etc. Hanson, Va.n Winkle & Co., New
ark. N. J .. and 92 and 54 Liberty St .. New York. 

• • •  3. Page of engravings giving a general view of the suc· Perforated metals of all kinds for all purposes. The 
MISCELLANEOUS INVENTIONS. cessful operations of moving the great Brighton Robert Altchisou Perforated Meta! Co., Chicago, Ill. 

A cough mixture has been patented 
by Mr. George Wood, of Crawford, Col. It consists of 
extract of blood root, es..ance of anise, essence of sassa· 
fras, essence of lobelia, and other ingredienls, com· 
pounded and administered in a special manner set 
forth. 

A clasp has been patented by Mr. 

Beach Hotcl at Coney Island. 
4. Perspective elevation and fioor plans of a house 

costing six thousand dollars. 
5. Design for a house to stand on a knoll or high 

ground. Perspective and fioor plans. 
6. Perspective view and ground plan for the Orange 

Heights Hotel, now erecting on Orange Monntains
Arthur D. Pickering, architect. 

7. Half page engraving of the new United States Post 
Office at Springfield, Mass., lind new United States 

The RaUroad Gazette, handsomely illustrated, pnb· 
lisbed weekly, at n Broadway, N ew York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federal 
St., Boston, and 98 Liberty St., New York, have just is
lued a new catalogue, in which are many new and im· 
proved forms of P umping Machinery of the single and 
duplex, steam and power type. Tbis catalogue will be 
mailed free of charge on application. 

Link Betting and Wheels. Li�k Belt M. Co., Chicago. 
William Bloomberg, of New York City. The inven
tion consists in a peculiar form of blank employed in 
constructing the main jaw of the clasp, for holding sus. 
pender ends without stitching, and uniting them to the 
suspender buckle. 

Post Office and Court House at Los Angeles, Cal . Iron Planer, Lathe, Drill, and other machine tools of 
8. Drawing in perspective of the elegant resideuce of modern design. New Haven Mfg. Co., New naven, Co,:,n. 

Dr. S. F. Hanse at Minneapolis, Minn. Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
A ship's log has been patented by Mr. 

Oscar Kustel, of Sim Francisco, Cal. This invention 
covers a novel construction and combination of parts 
in a .device wherein the distance sailed or .teamed by a 
vessel in a given time will be recorded iu knots, and the 
record will be open to inspectiou at all times. 

9. Sketch of a dwelling in Rochester, N. Y., cost ahout The Holly Manufacturiug Co., of Lockport, N. Y., 
six thousand five hundred dollars. wlil send their pamphlet, describing water works ma-

lO. Perspective and fioor plans for a country hous. of chinery. and containing reports of tests, on application. 

moderate cost. Supplement Catalogue.-Persons In pursuit of intor· 
11. Elevations and fioor plans for a frame dwelling. matlon of any special engineering. mechanical, or sCien-

Cost about five thousand dollars. tillc subject, can have catalogue of contents of the SCI-
A handkerchief holder has been pa

tented by Mr. Stephen M. Griswold, of Brooklyn, N. Y. 
This invention provides an article iu the form of a 
brooch, with a pin, to hold a haudkerchief as in a clasp, 
while the device may be made in gold or .i1ver or other 
material to make an attractive ornament. 

aNTIF'C AMERICAN SUPPLEMEN'r sent to them free. 12. Illustratious giving a perspective view and fioor The 8UPPLEMENT contains lengthy articles embraCing 
plans of a cottage for fifteen hundred dollar.. the whole range of engineering, mechaniCS, and physical 

13. Repairing the foundations of a large grain mill and lCience. Address Munn &; Co .. Publishers, New York. 

A collar and cuff drier and dampener 
has been patented by Mr. John G. Dixon, of New York 
City. This invention provides means whereby collars 
and cuffs may be carried in quantities through a suit
able heated chamber, and subject to exposure equally 
on both sides, and afterWard be automatically 
sprinkled equally on both sides, ready for ironing. 

A thill coupling has been patented by 
Mr. Joel S. Pardee, of New Troy, Mich. It is a simple 
and inexpensive coupling which may be quickly en
gaged with or disengaged from a stud on a vehicle thill 
or pole, to allow eithe.; thills or a pole to be used for 
harnessiug one or more horses, while also arranged to 
be an effective antl.rattIer. 

elevator at Providence; R. I.-Half page engrav-
ing. 

14. Floor plans and perspective view of a substantial 
dwelling. Cost eight thousand dollars. 

15. A dwelling for two thousaud five hundred dollars. 
Perspective and fioor plans. 

16. Perspective and fioor plans of two modern dwellings, 
costing eight thousand dollars and two thousand 
eight hundred dollars respectively, 

·17. Plans and perspective elevation for a two thousand 
two hundred dollar house. 

18. Illustration showing the beautiful dwelling and 
grounds of Timothy Merrick, nsq., Elmwood, 
Holyoke, Mass. 

19. Elegant residence of Dr. J. S. Hurlbut, Esq , School 
Street, Springfield, Mass. 

An automatic weighing scale for 20. Miscellaneous contents : Relative strength of 
liquids has been patented by Mr. Paul Wltteck, of stones and bricke.-Echoes and reverberutlons in 
Butler, N. J. It has a reversible measure, with means rciom •• -Dimensions of the most important of the 
for automatically supplying the matter to be weighed to great cathedrals.-Boston hot water distribution. 
the measure and automatically emptying the measure -Roofs for mills.-Combined rain water cut-off 
when filled, the invention covering various novel and filter, i1Iustrated.-The gen�sis of a tornado. 
features of construction and. the combination of parts. -A millstone recipe.-Lumber trade notes.-

A cork holder for bottles has been pa- Warming and ventllatiug.-Grant memorial com· 
tented by Mr. William Beardsley, of Beacon, Iowa. It petition.- The Arkansas dry kiln.�Paint for 
consists of a cap piece with an enlarged central portion fresh cement.-Foreign made joinery.-Floor 
to form a cap or hood over the cork, and with opposite paints.-Large dams.-Preservation of timber.-
side arms. or extensions adapted to engage a compen. How to ornament a v..se.-Enemies to varnish.-
sating neck band, which may be arranged around bottle Filling for fioor •• -Wooden water pipes.-neady 
necks of different sizes. 

. mixed paints.-The Ridgway refrigerator system, 

A method of manufacture of felt 
hats, caps, etc., has heen patented by Mr. Frederick 
W. Cheetham, of Hyde, Chester County, England. It 
consists in first forming the complete body or form ac
cording to wbether it is to be soft or stiff, theu working 
or felting a covering of fl.ne short staple wool upon the 
coarser body, finally finishing it. 

A sweat pad has been patented by Mr. 
Charles J. Gustaveson. of Sal t Lake City, Utah Ter. 
n has one or more openings or slots extending through 
It, combined with a hook having both ends made alike, 
and adapted to have either end seated in the 810t, to 
constitute a reversible pad for protecting the neck and 
shoulders of a draughi animal. 

A sewing machine has been patented 
by Mr. Charles P. Bostian, of Milton, Pa. Two needles 

iIIustrated.-A sanitary heating apparatus. iIlus· 
trated. -The Prentice patent metallic hip shingle. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large qnarto pa�s, equal to about 
two hundred ordinary book pages ; forming, practi· 
cally, a large and splendid MAGAZINE OF ARCHITEC' 
TURE, richly adorned with elegant plates in colors and 
with line engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have wnn for it the LARGEST CIRCULATION 

of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., PuBLISHERS, 
361 Broadway, New York. 

Improved fine tools for mechanics-Manufactured by 
L. S. Starrett, Athol, Mas.. Send stamp for full list. 

Lockwood's Dictionary of Terms used in the practice 
of Mechanical Engineering, embracing those current in 
the drawina- office, pattern shop, foundry, fitting, turn
imr, smith's and boUer shop, etc., compristn2' over 6,<XXl 
deOnltlons. Edited by .. foreman patternmaker. 1888. 
Price. $8.00. For sale by Munn &; Co., 361 Broadway, New 
York. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co .. Norwich, Conn. 

For best forges, blowers, exhausters, hand and power 
drills address Butfaio Foroee Co., Buffalo, N. Y. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and BQiler Coverings. We make pure 
asbestos oeoods of all kinds. The Chalmers-Spence Co., 
0.9 and 425 Ellst 8th Street, New York. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, :U Columbia St., New York. 

Hoietin,g Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co .. 112 Liberty St., New York. 

Tight and Slack Barrel Machinery a "pecialty. John 
Greenwood &; Co., Rochester, N. Y. Sea mus. adv., p. 28. 

For best quality, order your steel castings from the 
Buffalo Steel Foundry, Buffalo, N. Y. 

Wardwell's patent saw benches. All sizes in stock. 
Rollstone Machine Co .. Fitchburg. Mass. 

Duplex Steam Pumps. Volker & Felthousen Co .. Buf
falo, N. Y. 

r;w-Send for new and complete cataIOIflle of SCientIfiC 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

NEW BOOKS AND PUBLICATIONS. 

LA GALVANOPLASTIE, LE NICKELAGE, 
LA DORURE, L'ARGENTURE, ET 
L'ELECTRO-METALLURGIE. Par Em
ile Bonant, Professeur au Lycee Char
lemagne. Small 8vo, pp. 303. With 
34 figures i nserted in the text. Paris : 
Librairie J. B. Baill iere et Fils. 1887. 

In this little volume, Professor Bouant, after a brief 
e!lJ1I086 of the history and present state of the electro· 
lytic arts, proceeds to a description of the vario". pro· 
cesseH employed in ele.ctrotypy, electro'chemistry, and 
electro-metallurgy. The directions and formulas for 
each process_are gLven in minute detail and with re-
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markable clearness, and any one who follows them to 
the letter wiII undoubtedly obtain successful results, 
and that too with the simplest of appointmeuts. The 
electrolytic arts, in fact, are pecnliar in that they need 
no very extensive . .  establishments for their development, 
but may be practiced in the humblest of shops or in the 
laboratory of the amateur. In view of the fact that the 
applications of electrotypy aud the other branches of 
electrolysis are daily becoming more uumerous, t.his l it· 
tIe work will prove a valuable and welcome addition to 
the library of the practical metallurgist, as well as to 
that of the amateur. 

Old South Leaflets. This is the title of 
a series of pamphlets on various subjects of importauce. 
Their titles sufficiently identify their purpose and aim. 
No. 1.  Constitution:of the United States. 2. Articles 
of Confederation. 3. Declaration of Independence. 4. 
Washington's Farewell Address. 5. Magna Charta. 
6. Vane's • •  Healing Question." 7. Charter of Massa· 
chusetts Bay, 1629. 8. Fundamental Orders of Connec· 
ticut, 1638. 9. Franklin's Plan of Union, 1 754. 10. 
Washington's Inaugurals. 11. Lincoln' s Inaugural. and 
Emancipation Proclamation. 12. The Federalist, Nos. 
1 and 2_ 13. The Ordinance of I787.-etc. Price, five 
cents per copy, one hundred copies, three dollars. Pub· 
Iished by D. C. Heath & Co. 

W-Send for new and complete catalogue of Scien· 
tilic and other Books for sale by Munn & Co., 361 Broad
way, New York. Free on application. 

HINTS TO CORRESPONDENTS. 

N!lmes and A.ddres .. must accompany all letters, 
or no attention will be paid thereto. This is for our 
informat!on, and not for publication. 

Keferences to former articles or answers should 
give date of paper and p8j(e or number of question. Inq u l rles not answered III reasoBable time should 
he repeated; correspondents will be .. r in mind that 
Borne answers require not. a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Sp ecial WrUt e n  I n formatio n  on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

Sclen'lflc A.merlcan Supplem e n t. referred 
to may be had at the office. Price 10 cents each. 

Rooks referred to promptly supplied on receipt of 
prIce. 

MineraI. sent for examination should be distinctly 
marked or labeled. 

(1) J. E. W. asks how to splice a belt 
in order to make it run as near like an endless belt as 
possible-not the old, rough way of splicing. A. Use 
the toughest yellow gluc prepared iu the ordinary way, 
While hot, stirring in thoroughly about 20 per cent of 
its weight of tannic acid, or ext.ract of tan bark_ Ap· 
ply to the splice aud quickly clamp together. The 
splice should be made of scarfed edges extending 3 to 
6 inches back. according to thickness of belt. The sur· 
face to be perfectly clean and free from oil. 

(2) E. V. H. desires a recipe of some 
preparation that wiII make leather waterproof. A. 
There is no way of making leather absolutely water
proof. Good tanning and currying, with the grain or 
hair side out, and the frequent use of stUffing makes 
leather nearly waterproof. 

(3) M. M. -The word lye is used to in
dicate the solution of a caustic or carbonated alkali, such 
as caustic soda, soda ash, or carbonate of potash. 

(4) H. J. M.-For Babbitting small 
boxes, use a spindle of iron turned smooth, for the 
journal. Set the box and spindle ill proper position in 
mouldiug sand as dry all. will stick together. Ram the 
sand geutly to close the opening between box and spin 
dIe, aud pour the metal. If the box is solid the spindle 
may be very slightly taper, and by gently rapping it 
sidewise, it will easily drive out. 

(5) J. W. T.-The following combined 
toning and fixing bath is recommended: 

Chloride of gold . . . .  . . . . . . . . . . . . . .  . . .  1 grain. 
Phosphate of soda . . . . . . . . . . . . . . . . . . . . . 15 
Sulpho cyanide of ammonium . . . . . . . . . 25 
Hyposulphite of soda . . . . . . . . . . . . . . . . . 240 
Water . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  2 nunces. 

Dissolve the gold fl.rst in a small quantity of water, then 
add as above. See our book catalogue. The book by 
Ellerslie Wallace is recommended. 

(6) J. L. V. asks a receipt for making 
compressed yeast. A. This yeast is obtained by strain· 
ing the commou yeast in breweries and di.tilleries, until 
a moist mass is obtained, which is then placed in hair 
bags, and the rest of the water pressed out until the 
mass is nearly dry. It is then sewed up iu strong liuen 
bags for transportation. 

\7) W. W. McV. desires a receipt for 
making good dark mahogauy stain for elm wood. A. 
Boil 7li pound of madder and 2 ounces logwood chips in 
a gallon of water, and brush well over while hot. When 
dry, go over them with a pearlash solution havinlr 
the strength of 2 drachms to a gallon. 

(8) D. F. W. asks how vaseline is puri
fl.ed for barbers' UBe, A. The residuum from which vase · 
line is made is placed in settling · tanks heated by 
steam, in order to keep their contents in a liquid state. 
After the complete separation of the fine coke it is with
drawn from thpse tanks and passed through the bone 
black cylinders, during which process the color is nearly 
all removed, as well as its empyreumatic odor. See 
Crew's " Pract.ical Treatise on Petroleum," which we 
can send yon, post paid, for $4.50. See also SCIEN ' 
TIFIC AJIlERICAN SUPPLEJIlENT, No. 153. 

(9) A. E. S. asks the best preparation 
for waxing silk thread for bindinlr gut snells on to very 
small fish hooks. A. Yellow beeswax is ordinarily used. 
Shoemaker'S wax is very good also. The following 
mixture will render it waterproof. Take 2 parts boiled 
oil, 1 part gold size, pnt Into a bottle, shake weU and 
it is ready for use. Apply with a fiannel, expose to the 
air and dry. 

© 1888 SCIENTIFIC AMERICAN, INC.
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(10) A. A. asks (1) the proper proportion 

for compounding sulphur and molasses, to be used as a 
blood purifier, and how it is to be taken ? A. Take 2 
teaspoonfuls of sulphur, and 1 of cream tartar, and mix 
with sufficient molasses, so that it will not be too stiff. 
It is taken in doses of a teaspoonful once or twice a day. 
2. Which is the best known manner of purifying the 
blood ? A. This depends upon so many conditions that 
it is best Jor you to consult a physician. 

(11) .T. B. desires a receipt for making a 
good ink used for shading, with three different sized 
shading pens. A. See thc receipts given in the article 
on " )nks," in SCIENTIFIC AMERICAN SUPPLElIENT, 
No. 157. 

(12) O. R. asks for a book from which 
he can learn how to stuff birds. See Brown's Practical 
Taxidermy. which we mail for $2.50, or Batty's Prac· 
tical Taxidermy and Home Decoration, $1.50. 

(13) C. H. D. asks how to make an arti
cle called razor paste. A. Emery reduced to an im. 
palpable powder 2 parts, spermaceti ointment 1 part, 
mix together and rub it over the strop. See Spon's 
u Workshop Receipts." first series, which we mail for 
$2, for several similar recipes. 

(14) C. L. L. desires a receipt for mak
ing the biack cement or paste that is used for filling 
letCers after they are cut out in brass. A. Mix aspbal
tum, brown japan, and lampblack into a putty l ike 
mass, fill in the spaces, and finally clean the edges with 
turpentine. 

(15) T. M.-The paste mostly used in 
mounting photographs is nothing more than pure 
laundry starch mixed with cold water to moisten it, and 
thinned down to proper consistency with boiling water. 
If there are lumps, it should be strained through a fiue 
cloth. Some add a little camphor to preserve it. 

(16) C. A. R. asks if a thermo·electric 
pile can generate enough cnrrent to rnn a motor, and if 
so, how large one should be. A. A thermo·electric bat· 
tery can be so used, but with very low efficiency. Its 
size would depend on the energy absorbed by the mo, 
tor. 

(17) S. L. S. asks : 1. About how long 
can a man live, without serious inconvenience, if placed 
inside a tight iron casing containing 100 cubic feet of 
air ? A. A very few minutes would practically exhaust 
thc air, for though it.would take some time to breathe 
all of it, it would rapidly become so contaminated as to 
exercise a toxic and weakening effect. 2. Is there any 
simple means by which the air in such a casing can be 
kept pure enough, so that a man can live in it a longer 
time? A. Caustic soda or potash would absorb car
bonic acid gas, and a well exposed solution of perman
gallate of potash or of bleaching powder would re
move the organic impurities. Then a man could endure 
the confinement much longer. 3. What pressure per 
square inch is necessary to compress air to half its 
bulk? A. Double the atmospheric pressure. or fifteen 
pounds per square Ineh, by a pre. sure gauge set to zero 
in the atmosphere. 4. What pressure per sq lIare inch 
can a man endure and work in without inj ury ? A. 

Three atmospheres, or thirty pound. to the square inch, 
plus the natural pressure, is pretty severe. It depends 
on the constitution. 

TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand appJications for pa.
tents at home and abroad. enable U8 to understand the 
laws and practice on both continents, and to possess un" 
equaled faCilities for procuring patents everywhere. A 
.ynopsis of the patent law. of the United State. and all 
foreign countries may be had on application, snd persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in ao:x>rdance with the t.imes and our ex
ten.lve facilities fwo l)Onductlng the husiness. Addr"". 
MUNN & CO .. olllce SCIENTIFIC AMERICAN, OOI Broad
.... ay, New York. 

INDEX OF INVENTIONS 
For which Letter. Patent of' the 

United State. were Granted 

May 15, 1888, 
A.ND EA.(JH BEA.KING THAT DATE. 

rSee note at end of list about copies of these patents.] 

Air brake, A. R. Bolu.s . . . . . . . . . : . . . . . . . . . . . . . . . . . . . .  882,749 
Air compressor, J. B. Erwin . . . . . . . . . . . . . . . . . : . . . . . . .  '382,760 
A larm. See Bnrll:lar alarm. Fire alarm. 
Alarm lock, Gilles & Stern . . . . . . . . . . . . . . . . . . . . . . . . . 882,9'11. 
Alloy. O.termann & Prip . . . . . . . . . . . . . . . . . . . .  382,826, 382,827 
Annunciator. clearing out. C. E. Scribner . . . . . . . . . .  383.015 

. Augers, die tor making, A. I ... aundry . . . . . . . . . . . . . . . . 882,710 
Axle ends, machine for turning, A. Paterson • • . . . .  382,'125 
A xle for vehicles, J. E. Prescott . . . . . . . . . . . . . . . . . . . . S8.1,()61) 
Axle. vehicle, B. F. Richardson . . . . . . . . . . . . . . . . . . . . .  382,902 
Baby jumper, M. P. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,814 
Baby jumper, B. G. I,I\throp . . . . . . . . . . . . . . . . . . . . . . . . .  382,884 
Bag. See Traveling bag. 
Baling pres., J. N. Bartle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S88,OSS 
Baling press, P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . .  382,!154 
Band cutter, J. Buchanan . . . . . ... . . . . . . . . . . . . . . . . . . . . . 382,686 
Bar. See Cutter har. 
Basket, fruit, G. H. Gillette . . . . . . . . . . . . . . . . . . . . . . . . . .  882,7b'1 
Battery. See Galvanic battery. Storage battery. 
Bedstead. invalid, M. F. Hardy . . . . . . . . . . . . . . . . . . . . . . 882,872 
Bicycle, S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,913 
BUllard cushion, J. D. O'Connor . . . . . . . . . . . . . . . . . . . .  JS3,005 
Bituminous substances, machine for disintegrat-

ingt E. Groat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  382,978 
Blackboard and wiping and dust collecting appa-

ratus. J. Kane . . . . . . . . . . . . • • . . . . . . . . . . . . • .. . . . . . . . . .  382.705 
Board. See Switch board. Washboard. 
BOiler, G. F. Nil.son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,722 
BOiler feed Indicator, W. H. Rodger . . . . . . . . . . . . . . .  882,782 
Boiler feed pipe. S. B. Bryar . . . . . . . . . . . . . . . . . . . . . . . . .  382,753 
Boiler scale preventer, C. F. Baker . . . . . . . . . . . . . . . . . .  882,748 
Bolt. See �'Iour bolt. 
Bolt heading machine, \V. N. Whiteley et aI . . • . • . .  383.OSS 
Book cover, C. �' .. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,719 
Boot or shoe, Jones & Bridger . . . . . . . . . . . . . . . . . . . . . . 882,985 

J,itutifi , �tutti,au� 
�oot or shoe 80les, machine for buffing, G. A. Ful-

lerton. . . . . . . . . . . . . . . .  . . . .  . . . . .  . . . .  . . . .  . . . . . . . . . . .  . . .  382,:J67 
Boots or .hoes, heating apparatus for, �'. Batter . .  382,681 
Boots or shoes, manufacture of, J. C. Ivory . . . . . . . .  382,878 

Bottles, cork holder for, W. Beardsley . . . . . . . . . . . . .  382,85� 
Bottles, tool for grooving the mouths of. W. II. 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . .  382,929 
Box. See If'are box. Journal box. Music box. 
Brake. See Air brake. Car brake. Wagon 

brake. 

}i'ence, J. Harris . . . . • • • •  _ . • • • • • • • • • • . • • . . . . • • • • • . . . • • . . 382,806 
�'ence post, L. W. Lindley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3&2,\m 
(t'ences, makinll combined wire and picket, W. X. 

Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 383,022 
File. bill, E. L. Matthews . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,716 
�'lIing case and drawer, H. J. Holfman . . . . . . . . . . . . .  882,�6 
Filter, automatic stationary water, W. Wltthoeft, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,089 
Finger ring, Initial, W. R. Dutemple . . . . . . . . . . . . . . . .  882,758 
Fire alarm, automatic, J. Young . . . . . . . . . . . . . . . . . . . .  382,788 

Brick, maDufacturlDJ(, J. F. Clark . . . . . . . . . . . . . . . . . . .  382.866 Fire extinguisher for railway cars. G. W. Oborn . .  883,004 
Burglar alarm, Goulden & Clarke . . . . . . . . . . . . . . •• . . 382,972 Fire extingUisher for stoves and heaters, aut.o" 
Burner. See Gas burner. Vapor bnrner. matlc, IIotchkln & Baby . . . . . . . . . . . . . . . . . . . . . . . . .  382,812 
Buttonhole opener, J. R. Stephens . . . . . . . . . . . . . . . . .  ssS.021 Fire escape, ladder. E'. L. B1om . . . . . . . . . . . . . . . . . . . . . .  382,862 

Button machine, A. Wittig . . . . . . . . . . . . . . . . . . • . . . . . . .  362,186 'F"treproof building, R. Guastavino . . . . . . . . . . . . . . . . . .  388,050 
Button or stud, detachable, H. F. Hambruch . . . . . . 083,052 Flat iron heater. Modery & Leukhardt . . . . . . . . . . . . .  382,718 
Cable conduit and truck, W. Heckert . . . . . . . . . . . . .  382,810 Flour bolt, W. M. I,ncas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,062 
Cable splices, locking device for, W. R. Patterson 882,726 Folding case, H. C. Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,804 
Camera. See Photollrapbic camera. Foldinll table, E. Babcock. . . . . . . . . • .  . . . . . . . . . . . ... . . 882,937 
Can. See MUCilage can. ForlllDg machine, D. H. Downe .. . . . . . . . . . . . . . . . . . .  383.047 
Can cover, milk, F. Stork. . . .  . .  . . . . . . . . . . . . . . . . . . . .  383,024 Fruit picker, H. Hammond . . . . . . . . . . . . . . . . . . . . . . . . . .  382,764 
Car brake, aut<>matic. E. W. Luce . . . . . . . . . . . . . . . . . . . 382,994 Irur animals. machine for pulllDJ[ hair from skins 
Car brake, electro-mallnetic, A. P. Massey . . . . . . . . . S8'Z,766 of, E. Schroeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882.738 
Car coupling, C. Eby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,759 �'nrnace. See Reheating furnace. 
Car coupling, J. Rancevau . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,7JO (1'urnace blocks, apparatus for detecting leakage 
Car coupling,.W. L. Uhlenhart . . . • . . . . . • • . . . . . . . . . . .  382,783 int J. Bird . . . . . . . . . . . . . . . . . . . . . • • • • • • . . . . . . . . . . . . . .  382,792 
Car door, J. C. Wands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,917 Gauge. See Slip and shrinkage gauge. 
Car, freight, P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,685 GalvaniC battery, G. H. Sloane . . . . . . . . . . . . . . . . . . . . . .  3b2.738 
Car heate .. , safety casing for, A. Bell . . . . . . . . . . . . . . 393.034 Gas burner, A. J. English . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,695 
Car heating and ventilating apparatus, J. T. Gate. See Farm lIate. 

Earne.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3b2,9b6 Gate, R. H. Sayre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,906 
Car mover;G. S. Currier . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 382,757 Gate roller and hinge, J. J. Swart.hout . . . . . . . . . . . . . .  382,8«-
Car, railway, G. M. Pullman . . . . . . . . . . . . . . . . . . . . . . . . .  38.1,067 Generator. See Steam generator. 
Car, stock, H. Arm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,93' Glove fastening, W. S. Richardson, 
Car, stock, L. R. Stiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1182,84� 882.904, 382.905. 383,069 to 383,()'U 
Car vestibules, equalizer for, II. H. Sessions . . . . . . .  393,019 Glove fastening, Rlchard.on & Chase . . . . . . . . . . . . . .  382,903 
Cars, draw gear for railway, C. H. Starr . . . . . . . . . . . . 382,840 Governor for steam engines, ftywheel, L. D. Cope" 
Cars, folding step for, A. J. Barber . . . . . . . . . . . .. . . . .  382,679 hmd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393,044 
Cars over temporary obstructions, device for car- Governor, steam engine, J. B. Allfree . . . . . . . . . . . . . . 382,.(}82 

rying, C. H. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882.711 Grain binder, W. R. Baker . . . . . . . . . . . . . . . . . . . . . . . . .  882.938 
Cars, street indicator for, G. A. Piddnck . . . . . . . . . . .  382.7ti9 Grain binder. H. E. Pridmore . . . . . . . . . . . . . . . . . . . .. . .  382.893 
Carburetor, L. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,819 Grain binder, J. F. Steward . . . . . . . . . . . . . . . . . . . . . . . . . 882,642 
Carriage curtain cord holder, J. G. English . . . . . . .  382,%7 Grain binder�, knot tying mecha'llsm for, J. R. 
Carrier. See Trace carrier. Severance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  382,773 
Cart, road, C. W. & G. H. Jewett . . . . . . . . . . . . . . . . . . . 382,964 Grain heater, J. Warrlnll:ton . . . . . . . . . . . . . . . . . . . . . . . . .  38.1,027 
Cartridge loading apparatus, J. H. Read . . . . . . . . . . .  382,830 Grate, A. C. Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882.720 
Case. See Fillng case. Folding case. Gunpowder mill, P. A. Oliver . . . . . . . . . . . . . . . . . . . . . . .  382.825 
Cash and parcel carrying apparatns, H. L. Love- Halter, J. C. Covert. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,692 

joy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,889 Hame link, M. E. Lasher. . .  . . . . . . . .  .. . . . . . .  . . . . . . . . .  882.88.1 
Cash Indicator and register, J. H. Patterson . . . . . . .  38:1,006 . Handkerchief holder, S. M. GrI.wold . . . . . . . . . . . . . . .  382,ffiS 
Ca&h register and indicator, J. H. Patterson . . . . . . .  38;i,007 Handling material, apparatus for, A. E. Brown . . .  332,946 
Ca.ting metal mould for, S. D. Locke . . . . . . . . . . . . . . . 383,060 Hanger. See Door hanger. 
Cement pipes, machine for making. L. G. Haase . .  382,974 Harness rosette attachment, R. W. J ones . . . . .. . . . .  382.880 
Centrifugal machine, A. �'reltag . . . . . . . . . . . . . . . . . . . 382,966 Harrow. disk, L. A. Ricbard . . . . . . . . . . . . . . . . . . . . . . . . 382,731 
Chair. See Life preserving chair. Recliningch"ir. Harvester, J. Shickle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,910 
Chairs, table attachment for, A. A. Burl\n . . . . . . . .  382.687 Harvester and binder, J. Bachman . . . . . . . . . . . . . . . . .  382.6i7 
Check and pad protector, G. A. Meyer . . . . . . . . . . . . . . 38t,998 Harvester. berry. G. WllklD . . . . . . . . . . . . . . . . . . . . .. . . . . 382,745 
Check slips, etc., receptacle'for, H. W. Royce . . . . .  382.738 Harvesters, bundle carrier for. D. H. Prewitt .. . . . .  383,009 
Churn, T. J .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382.73\1 Hats, caps. etc., manufacture of felt, F. W. Cheet-
Churn, cream testln,;c, J. P. Wood . . . . . . . . . . . . . . . . . . . 383,032 ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 382,798 
Churns, washing machines, etc., device for operat- Hay press, F. McKinney . . . . . . . . . . . . . . • • .  :: . . . . . . • • . .  382,S22 

lng, J. Resteln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,010 Head rest, J. W. Campbell . . . . . . . . . . . . . . . . . . . . . . . . .  382,949 
Cistern cleaner, J. H. Breese . ,  . . . . . . . . . . . . . . . . . . . . .  382,b64: Heater. See Grain heater. Flatiron heater. 
Clamp, H. E. Hathaway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,808 Heel mould, E. J. LeGay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382.888 
Clasp, W. Bloomberg . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 382,793 Heel plate, C. Doney . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  382,694 
Cleaner. See Ci.tern cleaner. Heeling machine, C. W. Glidden . . . . . . . . . . . . . . . . . . . .  882.762 
Clipper. hair, Phipps & Burman (r). . . . . . . . . . . . .. . . . .  10.921 Hlnl':e, C. H. Beer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,860 
Closet. See Water closet. Hoistinll: jack, W. N. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,035 
Coal hod, E. Barrath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d82,939 Holder. See Carrlal(e curtain cord holder. Cuff 
Cock, J. A. Prout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  882.900 holder. Handkerchief holde;. 
Coffee mill, J. M. Waddel . . . . . . . . . . . . . . . . . . . . . . . . . . :1&2,742 Hopple. O. B. Fales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,869 
Collins, manufacture of artificial stone, J,. Mundt. 382.82' Horse •• device for hitching, C. Kaufer . . . . . . . . . . . . .  882.989 
Coins. etc., apparatus for automatically CIOSlDg . Horseshoe naUs, cutting, H. A. Wills . . . . . . . . . . . . • . .  382,927 

receptacles for, P. Everitt . . . . . . . . . . . . . . . . . . . . . . .  382,696 Horseshoe nails. machine for making, H. A. 
Collar and cuff drier and dampener, J. G. Dixon . . .  382,SOO Wills . . . . . . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  382,928 
Coloring matter, prodllction of yellow, C. Ru- IIose, tool for applying couplings to, Sibley & 

dolph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !l82,S82 Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,776 
Colter, roiling, W. E: Sefton . . . . . . . . . . . . . . . . . . . . . . . .  382,73'j Hydrant, C. G. Ette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,960 
Composition of matter, J. A. Klesele . . . . . . . . . . . . . ... 882.882 Hydrant, fire, D. W. Carroll . . . . . . . . . . . . . . . . . . . . .. . . . . 382,951 
Concentrator and amalgamator, combined, W. M. Incubators, temperature regulator for, G. E. Tal-

Hart.man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,701 bot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,779 
Confectioner'. mould. S. E. Ball . . . . . . . . . . . . . . . . . . . .  882.678 Indicator. See Boiler feed indicator. Cash Indl-
Conveyers, .hlfting gate for, D. W. Marmon . . . . . . . 182,S'JO cator. Directory Indicator. Electric indl-
Copal, manufacture of artificial, E. Schal&! . . .  ; . . . . .  382,907 cator. 
Corn husking Implement, P. Kanfman . . . . . . . . .. . . . .  882,706 Induction coil, repeRting, J. A. Barrett . . . . . . . . . . . . . 882.856 
Cotton batting. making, Walker & Williams . . . . . . .  382,916 InkstRnd, M. H. Garland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,693 
Cough mixture, G. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,850 Inkstand. J. �'. K. O'Connor . . . . . . .. . . . . . . . . . . . . . .. . . .  882,894 
Coupling. See Car coupling. Shaft coupling. In.ulated wire, J. D. Thoma . . . . . . . . . . . . . . . . . . . . . . . . .  382,781 

Thill coupling. Jack. See Hoisting jack. Liftln(C jack. Wagon 
Crank pin, lubricating, G. R. Parker . . . . . . . . . . . . . . . 882.896 jack. 
CrOSSing, acute curve, A. J. Moxham . . . . . . . . . . . . . . . 383,003 Joint. See Rail jOint. 
Cufl'holder. J. H. Carder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1182.754 Journal box, J. C. Miller . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  882,893 
Cnltivator, Blue & Halter . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,945 Key fastener, Barrett & Baker . . . . . . . . . . . . . . . . . . . . . . 382,680 

Cultivator, grain drill, and harrow, W. B. Roberts 383,1116 Keys, manufactnre of door, H. B. Sargent . . . . . . . . . 383,012 
Curbinl': of artificial stone, constructing .treet, C. Ladder. extension, J. C. Gardner . . . . . . . . . . . . . . . . .. . . 882,871 

C. J. Everett. . . .  . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . .. . .  382,802 Lamp, Babbitt & Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,9.l6 
Cnrtain fixture, Z. F. Bryant . . . . . . . . . . . . . . . . . . . . . . . .  382,797 J .... mp attachment, Incandescent, H. M. Double-

Cushion. See BllIard cu.hlon. day . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . 383,046 
Cutter. See Band cutter. Lamp, coach, O. W. Swift . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,080 
Cutter bar, W. F. Kendrick . . . . . . . . . . . • . . . . . . • • . • . . . .  388.061 Lamps, manufacture of incandescent electriC, E. 
Die. See Screw cutting die. P. Thomp.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,&16 
Directory Indicator for buildings, etc., T. J. Lantern, �'. Rhind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,831 

McTighe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,997 Lasting tool, C. H. lle\ms . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.974 
Door hanller, W. L. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . 882,770 Lathe. polishing, H. H. Scoville . . . . . . . . . . . . . . . . . . . . . 382,90J 
Doweling ml\chine. H. D. William . . . . . . . . . . . . . . . . .  383,085 J.athetool, A. Paterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,724 
Draught regnlator. C. E. Gray . . . . . . . . . . . . . . . . . . . . . . .  382,693 Lemon sqneezer, A. Shea . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 882,774 
Drier. See Collar and cuJl' drier. Life-preserving chair, J. A. Ashworth . . . . . . . . .. . . . .  882,935 
Drlll. See Rock drill. Ufter. See WI\llon and carriage lifter. 
Drill .tock, A. Allgoever . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,031 Lifting jack, R. M. Fraley . . . . . . . . . . . . . . . . . . . . . . . .. . . 882.964 
Dyeing apparatus, A. Harmel. . . . . . . . . . . . . . . . . . . . . . .  882,977 Lifting jack. J. Weathers . . . . . . . . . . . . . . . . . . . . . . . . . . .  S8.J,029 
Dyeing apparatu., U. Weldon . . . . . . . . . . . . . . . . . . . . . .  382,918 Lint collecting and compacting apparatus, J .  W. 
ElectriC cables, manufacturln�, W. R. Patterson .. 382.768 Shell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,775 
Electric indicator, J. Tregoninll . . . . . . . . . . . . . . . . . . . . 882,9H Lock. See Alarm lock. Elevator lock. Nut lock. 
Electric machine., commutator for dynamo, N. Safe lock. 

Te.la . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,845 J,ock for bags or satchel., A. Peterson . . . . . . . . . . . . .  882,7:18 
Electric motor SWitch, R. H. Mather . . . . . . . . . . . . . . .  382,71£ Loom, needle. A. L. Skinner . . . . . . . . . . . . . . . . . . . . . . . . .  383,079 
Electric motors, .witching device for, R. H. Loom shnttle motion. L. E. Ro.s . . . . . . . . . . . . . . . . . '.' 383,1117 

Mather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,715 ],oom .huttle relief mechanism, Z. T. McKinney .. 382,00li 
Electric wires, underground conduit for, W. F. Lubricator, G . W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,752 

Smith . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  382,778 Lubricator, T. J. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,978 
Electrical agricultural system, E. M. Bentley . . . . . . 382,941 I,nbrlcator, E. Verny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.915 
ElectricHl apparatus, coin operated, N. W. RUBS . • 382,734 Magneto generatol's, automatic shunt for, C. E. 
Elevator. See Water elevator. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,016 
Elevator, E. J. Stellwagen . . . . . . . . . . . . . . . . . . . . . . . . . . .  882.&11 MeasurIng uten.lI, T. B. �'arrlngton . . . . . . . . . . . . . . . .  882.870 
Elevator boot, M. F. Seeley . . . . . . . . . . . . . . . . . . . . . . . . .  382,77"l Mechanical movement, J. Wttt . . . . . . . . . . . . . . .. . . . . 382.785 
Elevator lock. E. ,J. Herman . . . . . . . . . . . . . . . . . . . . . . . .  382.900 Medical apparatus, electro, P. Horst . . . . . . . . . . . . ... . 382,811 
Embossing machine. M. T. Durkin . . . . . . . . . . . . . . . . . .  882,801 Metal article., machine for heating and harden-
Engine. See Motor engine. Traction engine. lng, H. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,080 
Eraser, slate, G. Wilkening . . . . . . . . . . . . . . . . . . . . . . . . .  382,925 Metal rods, mlichine for redUCing, H. A. WU.· 
Eyegla.ses, A. Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,927 Iiams (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,932 

Eyeglasse., no.e guard for, W. S. Wells . . . . . . . . . . . . 882,848 Metals, mouldlnll viscous, W. Burnham . . . . . . . . . .. . 383,039 
Fabric., Implement. for turning tubular, L. Middlings purifier, A. Heine . . . . . . . . . . . . . . . . . . . . . . . . .  382,873 

E.chner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,95S Mill. See Coffee mill. Gunpowder mill. 
Fan for carR, J. M. V. Le Beau . . . . . . . .  , . . . . . . . . . . . . .  882,818 MIII.tone or mill plate dres •• D. J. Ame . . . . . . . . . . . :lll2.U7 
Fare boxes, automatic locking attachment for, J. Minil1.g machine, F. Lowry . . . . . . . . . . . . . . . . . . . . . . . . . .  888,061 

H. Cla.py . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,867 Mould. See Confectioner'. mould. Heel mould. 
Fare box, W. A. Crowdus . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,756 Mop wringer. G. B. Freeman . . . . . . . . . . . . . . . . . . . . . . . . 882,965 
Fare register, W. Pigott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,008 Motion, device for converting, S. F. Kellogg: . . . . . .  382,881 
Farm gate, Johnson & Oppfelt . . . . . . . . . . . . . . . . . . . . .  382.'103 Motor. J. M. Bro.lus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882,865 
�-arm gate, L. Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  383,1118 Motor enl(ine worked by combu.tlble gas, N. A. 
Faucet.s, relli.terln(C device tor measnrlng, J. A. Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 883,085 

Blonde! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38'l.944 Mowing machines, pitman attachment for, F. 
Feed trough, Newbanks &; Mahafl'a . . . . . . . . . . . . ... . . .  a82,721 McMahon et aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,891 
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Mucilage can, J .  E. Wootten . . . . . . . . . . . . ... . . . . . . . . . .  1182.746 
Music box. E . . F. Jaccard . . . . . . . . . . . . . . . .  ., . � ... . . . . . . . 382lg79 
MusiC chart, G. S. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383.011 
Musical wind instrument, A. J ... eforef!ltier . . . . . . . . . .  382,991 
Nail, W. B. Alden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,676 
Nalls. tacks, etc., heading. G. W. Copeland . . . . . . . 38.3,043 
Napkin supporter, F. W. Cook . . . . . . . . . . . . . . . . . . . . . . . 382,691 
Nose rings, machine for makIng barbs for bog, 

Derrington & Parker . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  382,693 
Nut lock, L. J. Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S8'l,789 
Nut lock, W. ll. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882,!l!l!! 
Nut lock, G. Westinghouse, Jr . . . . . . . . . . . . . . . . . . . . . .  882.!l2O 
Open ring, J. Duniels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,9.b:l 
Ore concentrator. C. C. Rueger . . . . . . . . . . . . . . . . . . . . . .  382.8.l:1 
Organ stop action, reed. L. G. Billlnils . . . . . . . . . . . . .  382,943 
Pad. See Railway rail pad. Sweat pad. 
Paper bag., apparatus for and method of making, 

L. D. Benner. . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  882,682 
Paper fastener, gummed, J. M. J one . . . . . . . . . . . . . . .  882,818 
Paper receptacle. O. H. Hicks (r) . . . . . . . . . . . . . .  . . .. . .  10,929 
Pavement, W. Bignell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,681 
Pea shelling ma.chine, R. Karges . . . . . . . . . . . . . . . . . . .  382,988 
PhotographiC and other lense., diaphragm and 

shutter for, E. Bausch . . . . . . . . . . . . . . . . . . . . . . . . .. . .  882,858 
PhotographiC camera, T. S. Rust . . . . . . . . . . . . . . . . . . . . 382,735 
Picture and mirror backs, board for, J. Apoll . . . . .382,852 
Pin. See Crank pin. 
Pipe. See Boiler feed pipe. 
Pipe wrench, R. Copland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,799 
Planter. pea, cotton seed or corn, Z. T. Lee . . . . . . . .  382,886 
PllerR, W. C. Marr . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .  882,712 
Plow, A. G. Bazemore . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  382,� 
Plow, sulky, E. C. Westervelt . . . . . . . . . . . . . . . . . . . . ... . 882,91U 
Plowing apparatus. steam, E. Ingleton . . . . . . . . . . . . .  382,9&1 
Pocketbook fastening, R. L. Boyd . . . . . . . . . . . . . . . . . .  382,795 
Post. See Fence post. 
Post holes. device for making, J. W. Bailey . . . . .. . . 382.853 
Powder and shot cabinet, A. La Point. . . . .  . . . . . . . .  382,817 
Power transmitter. water current, M. V. B. Eth-

ridl<e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,96U 
Press. See Baling press. Hay press. 
Printing tUm, P. G. Caspian . . . . . . . . . . . . . . . . . . . . " . . . .  �,{)4.2 
Printh;.g machine, T. S. Bowman . . . .  . . . . . . . . .  .. . . .  382,684 
Printing machines, inking apparatus for, J. T. 

Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .  882.976' 
Projectile, Wolfram, Mleg & Bischoff . . . . . . . . . . . . . .  382,717 
Protector. See Check and pad protector. 
Pulp or paper mills, screen scraper for, M. V. 

Streeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iJ83.0'26 
Pump, hydraulic air, E. H. Weatherhead . . . . . . . . . .  38:1,028 
Pumps, apparatus for operatlna- oil well, C. C. 

Stover . . . . . . . . . . . . . . . :. . . . . .  . . . . .  . . . . . . . . . . . . . . . . . .  363.0'.!5 
Punch, compound lever, C. M. Brown . . . . . . . . . . . . . . S82.W1 
Punching machines, blank holder for, R. J. Ship-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382.911 
Rail, double j(rooved lI:irder. A. J. Moxl1am . . . . . . . .  393,002 
Rail. Ilrooved girder, A. J. Moxham . . . . . . . . . . . . . . . . SSa.OOl 
Rail jOint, J. V. Koss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,815 
Railway, electric, R. M. Hunter . . . . . . . . . . . . . . 382,876, 382,877 
Railway grip. cable, S. Gib.on . . . . . . . . . . . . . . . . . . . . . . .  382.970 
Railway rail pad, Fackenthall &; Wallace . . . . . . . . . . 392,803 
Railway Signal, C. D. Tisdale . . . . . . . . . . . . . . . . . . . . . . . 382,741 
Railway tie. metallic, F. Barhydt . .. . . . . . . . . . . . . . . . . . . 382,855 
Ratchet movement, W. S. Huson . . . . . . . . . . . . . . . . .. . . 38S,05i 
Reclining chair, H. C. Kree. . . . . . . . . . . . . . . . . . . .  . . . . . 38.1,058 
Refrigerator, Hotchkl •• & Smith . . . . . . . . . . . . . . . . .. . . 382,982 
Register. See Cash register. Fare register. 
Regulator. See Draught regulator. 
Reheating furnace, T. C. Jone . . . . . . . . . . . . . . . . . .. . . . 382.986 
Rein fastener, safety, E. E. Brown . . . . . • . . . . . . . • . . . .  882,796 
RICe .eparator, C. J. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,931 
Ring. See }4""inger ring. Open ring. 
Road, apparatuB for recording the direction and 

gradients of a, A. E. D. F. De Villepigue . . . .. . . 382,868 
Rock drill. W. O'Keefe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,896 
Rock drilling machine, T. J. Murphy . . . . . . . . . . . . .  383,063 
Rock drilling machine tripod, T. J. Murphy . . . . .. . .  393,064 
Rodents, implement for exterminating, E. P. 

Koontz. . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . • . . . .  382,708 
Rods and tubes, machine for drawing, C. M. Piel .. 

sticker . . . . ' . . . .  . . . . . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  882,729 
Rods, machine for forming eyes on, C. O. Wilder .. 38a.O� 
Roller. See Gate roller. 
Ro1llng millS, feeding appliance for, J. Morgan. 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,000 
Rol1s, appliance for. W. R. J on�� . . . . . . . .  : . . . . . . .. . .  382.704 
Roll., hou.lng cap for, W. R. J ones . . . . . . . . . . . . . . . . 38:l.058 
Rovings, machine for making heavy, J. Scholes . . . 382.H08 
Saddle trees, press for forming leather, J. M. 

]j'lnk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,%'2 
Safe lock, A. G. Burton . . . . . . . . . . . . . . . . . . . . . . .  383,040, 383.041 
Sail grommet, W. W. Wilcox . . . . . . . . . . . . . . .  382.921 to 392,923 
Sail grommets. etc., puncb or die tor, W. W. Wil-

cox . . . . . . . . . . . . . . . . . . . . . . . .  " . .  . .  . .  . .  . . . . . . . . .  .. . . . .  882,92( 
Sawing machine, wood. F. W. Olds . . . . . . . . . . . . . . . . .  382,723 
Scall'old for wooden buildings, Randall & Smith . . .  882,901 
Scale for liquids, automatic weighing, P. Whit-

teck . . . . .  . . . . .  . . .  . .  . .  . .  . .  . .  . .  . . . .  . . . .  . .  . . . .  . . .  . . . . .  882.8(9 
SCissors, buttonhole, L. C. McNeal . . . . . . . . . . . .. . . . . 882,996 
Scraper, road, J. D. S. Reed . . . . . . . . . . . . . . . . . . . . . . . . . .  383,068 
Screw cutting die, P. A. Anderson . . . . . .  .. . . . . . . . . .  382,933 
Separator. See Rice separator. 
Sewing machine, C. P. Bostian . . . . . . . . . . . . . . . . . . . . .  382.794 
SewicK machine, buttonhole, T. }\ Hagerty . . . .. . . .  882,768 
Sewing tool, C. K. Bradford . . . . . . . . � . . . . . . . . . . .. . . . . . 382.700 
Shade fixture, window. D. W. Wil!ie . . . . . . . . . . . . . . . . . 38"J,7� 
Shade, window, A. Huffer . . . . . . . . . . . . . . . . . . . . . . . .. . . .  383,053 
Shaft coupling, G. H. Mackay . . . . . . . . . . . . . . . . . . . . . . .  382,785 
Sheet metal, die for shaping, O. W. Swift . . . . . . . . . . 38.3.031 
Ship's log, O. Kusts!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3S2,8lfi 
Shop� H. Witzel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,090 
Shntter, adjustable, C. J . .  Keating . . . . . . . . . . . . . . . . . .  382,701 
Si�naI. See Railway signal. 
Sleill:h, bob, M. D. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  382,926 
Slip and shrinkage gaUlle, H. C. Balsbaugh . . . . . . .  382,854 
Sofa and bed, combined extensible, C. P. Waldo . .  882,748 
Sound, producin/il records of, E. Berliner . . . . . _ . . . .  382,790 
Spark arres.ter, H. Bruce . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,948 
Spinning spindle support, W. F. & G. A. Draper . . . ll83,048 
Spinning spindle .upport, A. Wood . . . . . . . . . . . . . . . . .  383,091 
Spring tooth, P. �'. Wells . . . . . . . . . . . . . . . . . . . . . . . . .  . 382,&17 
stain or paint. W. H. Winslow . . . . . . . . . . . . . . . . . . . . . .  383,ffi6 
Stalls for separating hor.es on race tracks, P. A. 

�'inlgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 392,961 
Stamps, device for holding and moistening post-

age, J. H. ·Breese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SSS.031 
Stamps, pocket b(>x for postage, J. H. Breese .. . . . .  383,036 
Steam generator. J. B. Bos.ler . . . . . . . . . . . . . . . . . . . . .  382,863 
Steam generator. W. Schmidt . . . . . . . . . . . . . . . . . . . . . . .  882,8.15 
Steering apparatus for vessels. J. H. Snelling .• . . . .  382,838 
Stirrup, T. Coady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 382,690 
Stool, H. C. Sittig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,777 
Storage battery, C. D. P. Gibson . . . . . . . . . . . . . . . . . . . .  392,968 
Stove, heating9 E. A. Wiman . . . . . . . . . . . . . . . . . . . . . . . . 382,900 
Stove or range, E. W. Anthony . . . . . . . . . . . . . . . . . . . . . .  d82,861 
Supporter. See Napkin .upport.er. 
Suspender athchment, C. H. Scales . . . . . • . . . . . . . . . .  882,884 
Sweat pad, C . . T. Gnstaveson . . . . . . . . . . . . . . . . . . . . . . . . .  38.3.051 
Sweat pad, O. P. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  382,702 
Switch. See ElectriC motor switch. 
Switch board. C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . .  383,014 
Table. See Folding table. 
Table leaf support, H. J. Chapman . . . . . . . . . . . . .. . . . . 882.962 
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Teeth. device for regulating. J. J. R. Patrick • . • • • .  382,89/ . 
Tele-thermoscope. electric, H. W. Hardlnge . . . . . . 882,976 
Telegraph ca!)le. W. R. Patterson . . . . . . . . . . . . . . . .. . . 882,829 
Telegraph caDles. manufacture of. W. R. Patter-

80D . . . . . . . . .... . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . .. . . .. . 382,767 
Telephone call boxes. test circuit for. C. E. Scrib-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  118.3,017 
Telephone exchanges. keyboard apparatus for. C. 

E. Scrihner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,018 
Tel"pbone exchaDlle .y.tem. C. E. Bcrlhner • • • •  M • •  388,013 
Telephone. mechanical. P. L. Mason. _ • •  _ _  . . . ... . 382,718 
Tenoning machine. O. C. Berlln _ • •  _ • •  _ •••••••••• 382.791 
Thill coupling. J. 8. Pardee ... • •• • • . • •  _ . _ . _  • • • • •  382,828 
Ticket�, etc., holder for. E. Mogel. _ •• _ . �  . . . .. . . . 382.828 
Tie. See Railw .. y tie. 
Tire tightener. )'. S. Dimon . . . . . . . . . . . . . . . . . . . .  _ • • 382,955 
Tool, comhlnatlon. J. D. Marsters . . . . . . . . " • • • • • ••• • 382,821 
Toy. F. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382,744 
Trace carrier. O. I. Langworthy . . . . . _ . . . . . . . . . . . . . .  00.700 
Traction engine. }'. Batter . . . . . . . . . . . . . . . . . . . . . . . .. . .  382,S5'l' 
Tramway, suspended. C. H. Thompson • • • • • • • . • • • . •  00.782 
Traveling bag. F. C. Schmidt . . . . . . . . . . . . . _ • . • • • . • • •  382.771 
Triturator, L. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,020 
Trough. See Feed trough. 
Tube. See Veterinary drenching tube. 
Type writer cabinet. L. G. Billing . . . . . . . . . . . . . . . . . . .  382,942 
Umbrella stretchers. machine for .. ttachlng forn 

to, C. T. Riet.chy . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . . .  388,ll75 
VapOr burner. W. Metzinger . . . . . . . . . . . . . . . . . . . . . . .  00,892 
Vaporizer. R. S. Sheeley . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  382.886 
Valve, throttle. E. W. Luce . . . . . . . . . . . . . . . . . . . . . . . . .  382,993 
Veblcle. electrically propelled, W. H. Knlllht . . . . . .  382.990 
Vehicle. two.wheeled. C. C. Spencer . . . . . . . . . . . . . . . . 882,889 
VelOCipede, Singer & Lea . . . . . . . . . .. . . . . . . . . . . . . . . . . . 382.83'1 
Velocipede wheel, E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . 382,885 
Ves.el .. nd m�klng the same, hollow. T. F. Steven-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 383.023 
Veterinary drenching tube, G. W. Cady . . . . . . • . . . . •  00.688 
Wllllon .. nd carriage lifter, D. B. Hamlet . . . . . . . • . . 88'l.700 
Wagon br .. ke. J. Smith . . . . . . . . . .... . ........... . .•.. 382.P12 
Wagon. dumpin'" A. M. Woolfolk . . . . . . . . . . . . . . . . . .  382,787 
Wagon jack. R. Harrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  882.80'1 
Wagon standard. J. E, Fowler . . . . . . . . . . . . . . . . . . . . . . . 382,963 
Wagon standard • .T. B. Hutchinson . . . . . . . . . . . . . . . . 383,055 
W .. ll covering CQmposltlon, C. Straub . . . . . . . . . . . . . .  382.740 
Wash board. H. S. Brewington . . . . . . . . . . . . . . . . . . . . . .  382,751 
Washing machine. N. B. Claybaugh . . . . • . • . • • • . . . . .  382.155 
W .. tch, stop, E. Kuhn . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . .  388.059 
Water closet • .T. Crawford . . . . . . . . . . . . . . . . . . . . . . .. . . . .  388,045 
Water closet, Siphon, D. D. Buick . • • . . . . . . . . . . . . . . . . 383,008 
Water closets, valve connection for hopper, G. F. 

Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  382,820 
Water elevator, pneamatic, T. O. Perry . . . .  , . . . . . . .  382,727 
Water wh .. els with movable tloatsor paddles, con-

struction of • .T. F. Lefort . • • . . . . . . . . . . . . . . . • . . . .  882.387 
Weather strip. T .. tm .. n & Byar . . . . . . . . . . . . . . . . . . . . . . 882.71ll 
Weh�binR apparatus, grain, W. B. Avery . . • . . . . . . .  d83.032 
Well pOint, drive. F. H. Furniss . . . . . . . . . . . . . . . • . . . .  382.M 
Well slOking .. pparatus, M. T. Ch .. pman . . . . . . . . . • . .  382.689 
Wheel. See Velocipede wheel. 
Wheel. H. E. Pridmore . . . . . . . . • • • . . . . . . . . . . . . . . . . . • . .  332.899 
Windmill. W. W. Hildreth . . . . . . . . . . . . . . . . . . . . . . . . • . . 8i2.%1 
Wind wheel shaft •• governor for. W. S. Campbell. 382.950 
Wire drawlnll machine. G. G. Blakeslee . . . . . . . . . . . .  382,861 
Wire rope clo.lng machine, vertical • .T. Wlthlng-

ton . . . . . . . I • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  3SS,tl:I8 
Wire rope, delivery and .tretchlng mechanism 

for machines for the manufacture of, J. With-
ington . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . • . . . . . . . . . . . .  388,087 

Wool combing m .. chlne. W. I.nod (r). . • . . . . .  • • . .  . 10.930 
Wrench. See Pipe wrench. 
Wrench. Garrett & Frank . . . . . • • • . . . . . . . . . . . . . . . . . . . .  38H,049 
Wrench, B. R. Hagar. . . . .  . . . .  . . . . . . . . . . . .  . .  . . .  '" . . .  382.975 
Wringer. Set' Mop wringer. 
Yokes for cable roads, coDstruOtion of subway. B. 

Gib.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 382.969 

DESIGNS. 

Apron. mi.s'. I.. Roy . . . . . . . . . . . . . . . . . . . . . . . . . . . . M . . . . 18,819 
Basque. lady' •• M. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,323 
Bottle. A. M. Fo.ter . . . . . . . . . . .  ;. .  • . . . . . . . . . . . . . . . . . .  18,300 
Carpet, J. Christie. . . . . . . . . . . • .  . . . . . .  • . . . . . . .  . . . . .  • .  . . .  18.3Ol 
Clock dial, A. Bann .. tyne . . . . . . . . . . . . . . . . . . . . .. 18,306. 18.301 
Costume, lady· ... E. Moran . . . . . . . . . . . . . . . . . . . ... 18,317. 18,318 
Costume. lady's, J. Sheil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,321 
Desk cabinet. F. S. Thomas . . . . . . . . . . . . . . . . . . . .. . . . . . 18,322 
Radi .. tor. H. C. Hodge .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  18,310 
Radiator. C. H. Hodge.. . . . . . . . . . . . . . . . . . • . . . •• 18,.312. 18.313 
Radiator ornamentation. C. H. Hodges . . . . • • •. 18,311. 18.314 
Rallw .. y rail. Wh .. rton. Jr., & S .. muel. . . . . . .  18,32410 18.328 
Skirt. walking. L. Roys . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . .  18.820 
SpOon. fork. etc .• R. H. KlIngel . .  . . . . • . . . . . . . . •  18.315, 18,816 

TRADE MARKS. 

Beer. A. Gulnness, Son & Comp .. ny . . . . . . . . . . . . . . . . . . 15,464 
Blacking. boot and .hoe. C. T. Kenney et al . . . . . . . . .  15,400 
Cigars. H. R. Kelly & Co. . . .• . • .  . . . .  . . . . . . . . . . . . . . . . .  lD,465 
Clothing and overcoats, onter, Bierman, Heidel-

berg & Co .  . . . . . . . . . •  . . • .  . . . . . . . . . .  . . . .  . . . .  . . . . . . . . . .  15.456 
Colfee. Chase & S .. nborn . . . . . . . . . . . .  • . . . . . . . . . . . . . . . .  15,457 
Colfee. roasted. Enterprise Colfee Company . . 15.400, 16,�62 
Cultivator, A. Baldwin & Co . . . . . . . . . . . . . . . . . . . . . . . . . lD,456 
Dental goods and material. of all kind •• S. S. White 

Dental Manut .. cturlng Company . . . . . . . . . . . . . . . . .  15,474 
Emollient compound • .T. Olcovlch . . . . . . . . . . . . . . . . . . . .  15,471 
Flour. M .. rsh .. ll, Kennedy & Co . . . . . . . . . . . . . . . . . . . . . 15.468 
Horse .. nd mule .hoe., Greenwood Horseshoe 

Company . . . . • . . . . . . . • . . . • . • . . . . . • • • • . . • • . • .• • • . . • . •  15,463 
on, Olive, Cusimano Bros . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  15,459 
Preparation for as.lmllatinK food, promoting dl

ge.tlon. and regul .. tlng the bowel., vegetable, 
J. H. Vadakln . . . . . . . . . .  • . . . . . . . . . . . . • .  " . . . • • . . . .  lD,4'1t1 

Remedy ·for chicken choler ... 1>. F. McKitrick . . . .  llS,470 
Remedy for disease. of the urinary system. W. T. 

Lindley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  16,467 
Screws. bolts. rivets. tacks, .. nd .Imllar metallic 

fastenlnll(s, Shelton Company . . . . . . . . . . . . . . . . . .  15,478 
Tea. J .. pan .. nd Oolonll(. Cobb. Wlllht & Co • • • • • . . . . 15.458 
Tea, mixed, Enterpri.e CoJfee Company . . . . . . . . . . . .  lD,461 
Tobacco. cigars, and cigarett0s, manufactured, J. 

A. Patterson . . .  " . •  . . . . .  . .  . . . • . . . . . . . . . . . . . . .  . .• . .  15.478 
Toilet water oachet pOwder, R. H. McDonald 

Drug Comp .. ny . • . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . .  15.469 
Tonic for women. liqnld. E. W. Austen . . . . . . . .. . . . .  15.464 
V .. lves, gate. Arthur Company . . . . . . . . . . . . . . . . . . . . . . 15,4I:l 

A Printed COpy of the SpeCltlcation .... d dr .. wlng of 
any patent In t;he foregoing list will be furnished from 
this office for 25 cents. In ordering plea.e .tate the name 
"",d number of the p .. tent desired. and remit to Munn & 
Co., 361 Broadway, New York. 

Canadian PateDtll may now be obtained by the 
Inventors for any of the Inventions named In the fore
gOing list, provided they .. re .Imple . ..  t a co.t of $40 
each. If compllc&ted, the cost will be .. little more. For 
fUll iDStru<1U01l8 addril88 MUDD & Co •• 361 Broad .... y. 
New York. Other foreign p&tenta ma,. also be obtalned. 

Inllide Palre. eacb InHrtion - - - "3 cent" a line. 
Baek . Pqe, eacb I n "ertioll - _ _  81.00 a line. 
The above l\l"e charges per agate IIne-ahont eight 

words l'er line. This notice shows the width of the line. 
and Is s�t In agate type. Engravings may head adver
ti8ement., at the same rate per. agate .line, by measure
ment, as the letter pre.s. Advertisement. must he 
received at puhlicatlon office as early as Thursday morning to appear In next is.ue. 

THE STURTEVANT MILL 
Unequaled for capaCity and dnrahllIty. Developing 

an entlrely new principle, avoiding the usual wear and 
tear of machinery. Com 01 ned (;rusber and Pul-

h::-!::i� :�lr�r::y ��r;r!i. Phosphate Rock, and all 

In use .. nd endorsed by m .. ny of the largest manufac
turers. For illustrated circulars and references, 
Address STURTEVANT MI l. I. CO., 70 Kilby Street. Bo.ton, M ..... 

ARTESIAN 
Well8, OU and Gas Wella, drilled 
:r�)� �::ra.,

d
=uf:! 

r:t�.=�':l= able Ho1'l8 Power and Hounted 
Steam DrIllIng lIacblnes Cor 100 to GOO ft. Bend 6 cents Cor Illustrated catalogue. 
PlerceWellExcavatorCo. 

New York. 

ROCK DRILL CO., 
10 PARK PLACE. NEW YORK. 

I m p roved " Ecllplle " 
O O B.  D -' Z X. X. S .  

.... ''''''''naM.
ln

���r�y��
elin

lub���� 
= nrllllnll. and for all kfnds of rock ex-

PROPULSION OF STREET CARS.-
A paper by A. W.·Wrlght. In which· an ende .. vor I. made 
to solve the problem IlS to the .. mount of pOwer reqUIred 
to .hrt .. .  treet car and keev It In motion under average 
conditions. Contained In SoUNTTFIO AMERJOAN SUP. 
PLEMENT. No. 333. Price 10 cent.. To be had at thl. 
office imd from all new.dealer.. . 

1 
For New and Second-hand 

��90��!!!.� 
�+�CALICRAPH WRITINC MACHINE 
P _r_lc� ......... , .-..'85'�� 
It Stands at tho Hoad ! 
20,000 in d,aU:t/ 

U.6. 

For printed matter, etc •• address 

-: THE MOST : 
Practical, 

Dwra1Jle 
an" Rapid 

WRITING MACHINE 
FOB 'lUll 

()JItce, iAbraru, and 
Family. 

T H E  A M E R ICAN WR ITI Ne MACH I N E  CO. ,  
Knr York JlraDch, SST Droa4waJ'. IlA.BTJlOBD, CONN. 

B A R R E L  . MAC.BINBRY. 
Eo � B. HOLliES, 

BUPI'.u.o. N. Y. 

itlltRI�T PRESS ta. Clrcul .. r .Ize ta. News
p .. per slze W. Type setting easy, our 

wn
Prluted direction •. Send 2 .tamps 
for catalogue presse •• type. card •• 

C 'ID8&c . •  to f .. ctory. KELSEY .. CO. l': .8.  Meriden, Conn. 

£ ieiCYCbbeETS. 
_1.�T���8��:t:��O. 

62 Inch, tactor,. price _00. our price 140.00 
00 "  .. .. 55.00. " .. 35.00 48 "  . ... . " 60.00, " .. 33.00 
48 "  ... u 46.00 " II (1).00 
44 ..

. ... " 4O.00: ·u " 27.00 
e::,a'1lf:"eft��� "'irc�g.�:�laog,,!'?:.1.-:::·I:eJ::l: 

P U L L E Y S H A N  C E R S PROGRESS MAOH I N E· WORKS, 

F R I CT I O N' C L U T C H E S .
' ..A._ &. :E='- EnO""N. 

4.4 Park. P1aoe. N. -Y. 

ICE and REFRIGERATING ·· MACHINES 
The Pietet Ariifieial Ice Company (Umited), Room 6. Coal '" Iron Exchange. New York. 

[JUNE 2, 1 888. 

ONE MAN �: MOLE'S TIRE SHRINKER 
It Is the stmple.t and most dur .. ble Tire Shrlnker made. 
Right. for sale. Territory to Bult. Patterns furnished. 
No fancy prices. Address JOHN G. MOI.E, Patentee. Batavia, Ill. 

CHARTER'S GAS ENGINE. 
2 to 25 H. P. The Simple.t. most Reliable, .. nd 

Bconomtcal Gas Engine 
in existence. 

An Impulse at every revolution� 
Perfect steadiness guaranteed 
for Arc or Incandescent Electric 
Lights. 

d:��:s,
e
��

e
J

t 
:a�:::

o
f�: !�� 

5f8fe
a
:t� o�:;o�i :I�e

c::�� ::� 
hOUI' to eRch indicated H. P. 

A Perfectly Safe Motor 
for All Place. and Purpo.e •• 

New York Agent, JOHN J. BOCKIE, 47 Dey Street. 
Chlc�o Agent, H. H. LATHAM, 318 Dearborn Street. 

Williams & Orton Mfg. CD. 
P. O. Box 148. �TERLING, ILL. 
.,� . . " 'lIIItbinlJrassesl . , p,11111E11..J!e: 

. . S -=::.��� . 4lIiIit U'war ...... eo., . 
--

Branch OftIce and Factory. 200, � &:m Center St., N. Y. 

PIIt an Electric Bell 111 10111' house or shop. 
toOl OU 40 It YCIII'IIell with 0tII' OOIll�ete Outllt. PIioe Ie 60 atftt consists of 1 Electric Bell, 1 I Pnab Butwu, 

O 100 feet Wire. and Staple. for ire. 
- ::El • .70N::ElS & :e�O • •  55 � /!7 Longwrwth, CII!fCINNATI, O. It 18 unportant to us that yon mention this paper. 

2nd � MACHINERY n 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

FO�EXGN T�.A.D:m. 
.TOHN G. ROLLINS & CO •• Limited. London, England. an 
old establl.hed and reliable House. are well situated to 
repre.ent American Manufacturers In the sale of their 
products In · Foreign Countries. S .. tisfactory American 
and Engll.h reference If required. Addre.s direct, or 
American Office, 4 Stone Street. New York City. 

The CUSHMAN Pa'ent 
3 Pinion Ge .. red Scroll Chucks 
with their I .. test Improvements 
are unexcelled. Made In all oloe. 
from 2� Inch to 12 Inch diameter. 
r::: ';��13�ld by the trade .. II over 

. M anuf .. ctured bY' 
Tbe Cu sbmRn (!b llck Co., 

____________ HRI·ttord, Conn. 

TRAMWAY, FLEXIBLE GIRDER.-DE-Scription of .. n Improved system of constructing Ii modlftcatlon of the well.known and exten.lvely nsed rope or wire tramway. With 21 tll<Ure8. Contained In SCIENTI-
[.1; b�\�I�tli.I��tlc!;r;.��NZo:oRI�:e�.�f:.!? cents. 

TO BUSINESS MEN. 
The value of the SOIENTll'IO AlIIERlOAN as .. n adver

tI.lng medium cannot be overestimated. Its circulation 
�O�lbU�':,"l

r
Ttt;�e!

h
l�te

t
!I�\�: ��:.:���r 1���� 

rles, and I. read In all the prlncipai llbr .. rles and reading 
room. of the world. A busine.s man wants something 
:""pr:r�h�!" ..r"::'t�
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advertl.e. ln the SCIENTIFIC AMERICAN. And do not 
let the adverti.lnl! agent intluence you to substitute 
Bome other paper for the 8cIENTIl'IO AMERICAN. when 
8electin� a list of publications in W O lcn yuu deCIde It is 
for your Intere.t to advertise. This I • .  frequently done 
for the reason t.llat tn.e �ent gets a larger eommi88ion 
from the pa.pers havin� a smwl Circulation thAn is allowed on the SCIENTI1!'IO AM1:RICAN. � rates see top of tlrot column of this p8j{e, or ad-

. MUNN & CO .. Publl"b "r", 
381 BroadwaJ', New Y ork . 

© 1888 SCIENTIFIC AMERICAN, INC.
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H E N RY CAR E Y  BAI R D  It. CO. 

Iada.trW PubUlhen, Bookl811en, aad Importen, 
810 Walnnt St.. Philadelphia. Pa .. U. S. A • 

.... Our new and Revised Catalogue of Practical and Scientific Rooks, 80 pages. 8vo, and our other Catalogues 
=� c�����,t1h�h-:;hXl�,O:e�nfre�v:�� r::engr -lo�:!; 
to any one in any part of the world who will furnish his address. 

The Boston Hydraulio Motor CD. 
OFFER FOR SAI,E 

25 Motors 
FOR BLOWING 

CH U RCH ORGANS, 
ALL COMPLETE, 

Together with all Its Pat
ents, Patterns, good will 

of Business, etc. 
ESTABLISHED 13 YEARS. 

AddresII, 
C. F. HALl" 82 Devonshire '-t., Boston, M aliS. 

NAVAL ARCHITECTURE.-AN IN-
teresting review, by Mr. R. Duncan, of the progres8 that has been made in this brancb of science during the last IIfty years. Contained In SCIENTlll'IC AMERI
CAK SUPPLEMENT, No. 1>89. Prlce 10 cents. To be had at tbls omce and from all newsdealers. 

lo'�lty H�ir FUrA&C�L 
Expose an Immense Heated 

Surface. 
Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air In Abundance. 
Fourteen Year. of Test. Universally satisfactory. Send for " Our Furnace Book.-
Abram Cox Stove Co., 

J(ANUFACTURERS, 

Philadelphia and Chicago. 
LIMITING NUMBERS OF TEETH IN 
Gear Wheels.-A valuable paper by George B. Grant treating of the dilrerent methods of determining the Bmiting numbers of teeth In. gear wheel. when small 
r:�t���a'l,\� ��h�f:�y.�� c-t���g!:'ii.����b..Ji!!l:t; volute system. Unreversible teeth. With 11 figures. Contained In the SCIENTlll'IC AMERI CAN SUPPLEMroNT. No. �9l!. PrIce 10 cents. To be had at this omce and from all newodealers. 

B A R N E � '  N E W  
Patent Velocipede Gri nding and 

Polillhing Machine. 
For grinding and polishing Cutlery, 

Jewelry, Ornamental Wares, Skate Grinding, etc., etc., as an accessory to or for 8 distinct business, a large profit with sman outlay. Outllts of Foot Power Machinery for practical shop service In Wood and Metal. Cata
logue free. 

W. F. & John Barnell Co • •  

1 999 Ruby St. , llockford, Ill. 

ARCHITECTURAL BOOKS. 
Useful, Beautiful, and Cheap. 

To any person abont to erect a dwelling hon.e or .ta
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a churcb, school 
house. club hon.e, or any other public building of high 
or low cost, shoUld procure a complete set of the ARCHI
TECTS' AND BUILDERS' EDITION of thfl SCIEKTIFIO 
bERICAN. 

The information these volumes contain renders the 
work almost Indispensable to the architect and builder, 
and to persons about to build for themselves they will 
:lind the work sugge.ti ve and most usefn!. They contain 
eolored plates of the elevation. plan, and detail draw
ings of almost every cl .... of building, with speciIlca
tion and approximate cost. 

Fonr bonod volume. are now ready and may be ob
tained, by mall, direct from the pnblishers or from any 
new.dealer. PrIce, ,2.00 a volnme. Stltohed in paper 
eovers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

PERFECJ;WSPA!!� I L E The Koch Patent File, for preserving newspapers, Mag_ Ulnes. and pamphlets, has been recently IDlproved and price reduced. Suhseribers tQ the SCIENTIJI'IC AMERI
CAN and SCIBNTI]I'IC AMERICAN SUPPLEMENT can be 
�plled for the low price of $1.50 by man, Or �.25 at the 
.. s8tE(lMlPrd'"'1':[ERI�"lJl., �a:lt�de���:,:t�� every one W;ho Wishes to preserve the paper. Address 

MUNN· & C O. , Publishers SOIENTIlI'IO A.KRWAN. 

Number Contains 
THE Bl7ILDIl'fG OF A RAILWAY. By THOMAS CURTIS CLARKE, Engineer of the 

Poughkeepsie Bridge, of parts of the New York Elevated Road, etc. , with 40 illustra
tions by A. B. Frost, Walter Shirlaw, A. M. Turner, J. D. Woodward, and others. 

A NOVELETTE, by HEN RY JAMES.-" A London Life, " begins in this number. 
SOME GENTLEMEN IN �CTION. By ROBERT LOUIS STEVENSON. 
CORYDON-A PASTORAL. By THOMAS BAILEY ALDRICH. 
HOSPITAL LIFE. By A. B. WARD. With illustrations from drawings by J. Alden Weir, 

W. L. Taylor, Francis Jones, and Charles Broughton. 
THE STORY OF A SAND PILE. By G. STANLEY HALL. 
OARDINAL NEWlVIAN. By AUGUSTINE BIRRELL. With two portraits. 
LALOR ABBOO SINGH. A Striking Skort Story. By GEORGE H. JESSOP, the well

known dramatist. Serial, poems, etc. , etc. 
Send 2C. stamp for "  20 Questions About Railways, "  a compendium of valuable information. 

* * * Among the handsomely illustrated articles in the Railway series which will immedi
ately follow are : 
FEA TS OF RAIL WA Y ENGINEERING. By JOHN BOGART, State Engineer of New' 
York, etc. A MERICAN LOCO M O TIVES AND CARS. By M. N. FORNEY, author of 
the " Catechism of the Locomotive. '" RAIL WA Y PA SSENGER TRA VEL. By Gen. 
HORACE PORTER, who writes of the comforts and l uxuries of modern travel. Illustrated. 
THE RAILROAD MAN 'S LIFE. By B. B. ADAMS, Jr., who was formerly in active 
railway service, and will tell, in a popular way, of the duties, dangers, and pleasures of the 
employe's life. 

28 C E N TS A N U MBER. $3.00 A YEAR. For sale by all dealers. 

CHARLES SCRIBNER'S SONS, NEW YORK. 
STEAM and ELECTRIC LAl1NCHES, 

� . .  � ��,��: 

- Sails, tk. 80 pB,Ofe catalogue. . . Over seventy-live illustrations. . . . ' Send 5 cents. NOfUl tree. Men-Um/, the Scfentt/IC Amwican. J. H. RUSHTON�. . Canton, � .  Y. 

B I T SoInare, Oval, o ... llonnd Smooth H oles. For carpenter. cablnet
i 
IUld :&:ttern work, � 

�un�PI��e:t·83.,'¥1"�':.1d..:-.et.n��w�r.rt RAIL WAY AND STEAM FITTERS' SUPPLIES 
Rue'S Little Giant . Injector. BALL ENGINE CO. 

ERIE, PA., 
MANUFACTURERS OF 

AUTOMATIC CUT·OFF ENGINES 
�r: .:a)\�C e�itf:'':.t.Jt�;: lng, and aIr purposes where a close Iloverning engine is inditlpensable� 

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

GAS ENGINEERING, RECENT PRO-
gress In. -By A. Macpherson. Regenerative system of 
��to:!JI1�:en!�f�:e��';,t:, �l't"e'\��r.:g��tto�a. ���: 
�:�:3n'!.'l t������. c�Jft'�'n�l! \':, �':i"IE������' A���'i� 
CAN SUPPLEMENT, No. 601. Price 10 cents. To be had at this 01l1ce and from all newsdealers. 
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prO})OSn IH for Steel for use in the COllstrue-

. .  Jti:inn:5, t:: tllen�l:�y �l:�t:3. ��:o'l:'r'l.S��\'�!: 
N AVY DEPARTMENT, WASIIINGTCN, D. C .• Ilay4, 1888.Under authority conferred by an act of Congress entitled " An act to Increase the naval e.tabllshment,"- ap.. proved August 3. 1886 (24 Statutes at Larl!:e, page 2Ib). sealed proposals are bereby invited, and will be recelveli 
at this Department until 12 o'clock noon, on Monday, 
��:a!�� gr�te�!re

i2�s�% W,';:'��:fr��t�o�o�f'!:.� cruiser : CLAss A.-Steel plau..-About twelve hundred (1,IDO) tons of .teel plates, from 6 to 26 pounds per square foot. CLASS B.-Stee! shapes.-About three hundred and 
�t�i:e6'u�;e�o:�g�n"!"(�fu��!�oF�t::ra��:h':l'� beams with proper curvature, from 15 to 30 poundS per foot} about sIX (6) tons of steel I-shaped beams, 27 ltnods 
��o�g� ':!?tuf4 

t;'�a;n:::,� ��bt �o::�D�f :;�:� (7)t�s 
�n"�"rels��:t'l1<:lsg�.�6 /r����lse�!rO��;,:b���'b� 
Steel riv.ts.-About one hundred and live (105) tons steel rivets, from !If! inch to % Inch diameter. CLASS D.
Steel castings.-About one hundred and forty (140) tons of steel castings of various shapes, stem. stern post rudder frame., shaft tubes • •  haft struts, hawse pipes, bitt.. etc. The tons of material herein called for to be of 2,240 ponods each. All said mat.:lial to be of such detailed dimensions. welgbt •• and shapes as may be required In the construction of the vessel. and to be delivered at such 
l:!:ceb�r d�!���t�� t:; t�a'(jo��:�f���;,lJ·1,u.'r. Deftveries to commence within thirty (30) days from the 
date of contract. and to be completed within six (6) months from such date ; the materbtl to be delivered promptly, In accordance With a detailed schedule prepared by the Naval Constructor at said Navy Yard, and in the order required to carry on the work to the best Interests of the Government. All material to be of domestIc manufacture, and to be accepted only after passing sucb tests as may be prescribed there· 
�r.!'lo:�:n�:�;�lo�!:�'hI�rJiu ::��f!���� at;:. pUcation to the Bureau of Construction and Repair, and may be for one or more of the classes desiguated, but 
no bid for a portion of any class will be considered. 
�::,'�eP[�£?�e ��j:rel��:'l:,an��h S:��f:�U�·7r �I!; 
:,���:gt;,;�I���i'iI�Ad�e:.�C:a���Fe:lt�:���:r"gf 
��� ���r",!'!g��U:e ���cl��k

a::,���:J'�io�alh�o :,v.;: cessful bidder will be returned to him on hi. entering 
into a formal contract fOr the due performance of the 
:�:e�y�r� a�';,'glI ��d /q":am =�t;a�e sa!�S���t�� 
the amount of bls bid; but, in case he shali !ail to enter Into such contract anu to give such bond Within twenty days after notice of the acceptance of his propcsal . tbe 
���g�rt"i���l;':w.�reJ���tg:�pXTI'1J!'��� ����:a��� 
Ing propos .. ls which ... e not accepted WIll be returned Immediately after the award shall have been made. Informstlon relative to the dimension. and shapes of material, and all other Information essent1,,1 to bidders, 
i:'P��'i.!����� ��J'���. all���!ln����t�� posals must be made In duplicate, and enclosed in envelopes marked " Proposal. for Steel for the Armored Cruiser Maine," ana addressed to the Secretary of the Navy. Navy Department Wasbington, D. C. ]]achclass of materialS 'viII be bid for separately, and the Secretarv 
of the Navy reserves the right to "'Jact any or all bids, or the bids on any claBs or classes, as, in his judgment, the Interests of the Government may require. 

WILLIAM C. WHITNEY, Secretary o! the N<lV1/. 

INVENTORS and others desirln.lnew articlesmannfactured and introduced,addresB P. O. Box 86, Cleveland, O. 

E��r06�����yf��«t��:!����!�� Sfr:��;s� e���e}��v:; cabinet work, and cheaper thah nailed boxeR. Machinery perfected to do the work very cheaply and rayidlY. 3(M) 
ri6��:eago�og��in��:. cJ:%�rJ�l��ir��gest'!! k:�:OlU-

I N V E N T I O N  WA N T E D  Sometbing useful in every familv (a new fuel or .rtlcle of consumption preferre�. Will purchase·the enUre 
s�tfr� W. ���I,�:Od��:E��t�::'k���y·ortddre

88 
lOR SA LE.-Valuable Hoe Patent, owned by Canton Hoe and Tool Co., completely covering- use of curved blade and univl�".r�e':fsP��§\'I'i0b�w;L¥,

o�f�fo��a8�io. W Encyclo-E Diamond LBookfree, L . . 

pedia of Drills and �sc. for 
'/00 Engrav Lightning mailing it. 

ings of Hydraulic American 
. W E L L  WELL Wen Work .. COUNTERSINK and DBILL COMBINED. FOR SALE. �;l';n��!M.°'A�t;r;:s�}1��?e�ng:� Regulator Co., P. O. Box 940, or 31 Broadway, New York. T O O L S, Machines. !1IlIII'a, lll, 

NATURAL GAS INDUSTRY AT PITTS-

8:f.:p,ioay:-��:f5 �W��rrarfo!�� �"nl1r��d��IW;lI� 
TIFIC AMERICAN SUPPLEMENT. No. 627. PrIce lO'cents. To be had at this omce and from all newsdealers. 

The Countersink following the Drill, the job Is finished at one operation. s"vlng the adjusting of tools and 
�ne�WI.r' l�"s��r.y Mfg. Co., Greenfield, Muss. FRANCE I,OUIS KA PFE IlER, 12 rue Orleans 

• St. Honore, Pa.ris. Commission Merchant, buys American, electrical and mechanical g'oods. Inventions .. New York referenees. Correspondence solicited. 
EVERY nSER OF MAtHINERt 

SHOULD LEABN 

THE MIND CURE.-BY MARY J. FIN-
ley, M .D. A review of the theory of mem\'!li,sical heal-
l��� I�� r�������J'bl:��!lA�nM:�L':.�EiT,

C
�'t.: 6�". PrIce 10 cents. To be bad at this 01l1ce and from all newsdealers. 

S C I E N T I F I C  B O O K  
C A T A LOC U E, 

RECENTL Y · P UBLISHED. 
In��o��: ci':���ut'h��nA�:�i3lh-�;:�t �(�M���' WfW:; mailed tree to any address on application. 

MUNN & CO., Pnbllsher. Scientillc American, 
361 Broadway. N ew YOl·k. 

$ 1 0 .00 to $50.00 gr:��gli� 
nes •. M alfic Lanterns a n d  Vi ew .. of popular sub
iicts. Catalogues on sf,Pllcatlon. Part 1 Optical. 2 

�����g����iJ��i�h; T� Scientific A merican 
L�WlX'�:t":�i. ���jf':��'s1:!'':l: J:r::,;:; lit S;��fr��!�;':i ���olnnatl. O. PUBLICATIONS FOR 1 888. -----------------------------------------------------------

WEIT.YER PATElIT FURXACE 
BOILERS OF EVERY DESCRIPTION. 

IDE Antomatic Engines, Traction and Portable Engines 
. &TEA.l\iE R.OA.X> R.O:x..:x..ER._� 
Jlanfaetured b7 Fou ndry and Maohlne Department, 

HaI'risburg. Pa.. U. S. A. 

TH E F I S H K I L L " CO R L I SS E N C I N E  
COMBINING A MAXI MUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 

' 

F,shkl l l  Landin Mach i ne Co. Fish k l l l-on-H udso n ,  N .  Y. 

ROCK BREAKERS AND ORE CRUSHERS. We manufacture and supv.ly at short notice and lowest rates. Stone and Ore Crnshers. containing the Invention deSCl'1bed In I,etters Patent I.sued to Ell W. Blake, June 15tb, 1858. together with NEW ANn VA T,UABLE IMPROVEMENTS, for which Letters Patent were �ranted May 11th and July 20th. 1880, to Mr. S. L. MHr.den. All Crusbers supplied by us are con-
�;:'n"!���� ti� ,::::���r::c�':,�:n,.�e:tfJ�: C��:"��n 'ti:? ����:'r �� i��r:�rars, has been 
FARR&I, F'OUN DR Y and MA(lHINF: CO,,,\, M nnufttct ............ An.onilli Conn. ()UPBLAND & BAUON. AI(eD.,.. NEW YuRK aDel :PHILADELPHIA. 

-0-
�he prices of the different publications are as follows : 

RATES BY MAIL. 
The SCientific American (weekly), one year . $3.00 
Tbe SCientitic American Supplement (weekly), ODe 

year. • . . • . • . • . . 5.00 
The ScientifiC American, Export Edition (monthly) 

one year, . . .. .. .. .. . . . 5.00 
The Scientific American, Architects and Builders Edition (monthly). one year. . . . . • 2.50 

COMBINED RATES. 
The SCIentifiC American and Supplement, . $7.00 
The Scientillc American and Architects and Build-ers Edition, .. 5.00 
The Solentific A merlcan, Supplement, and Archi-tects and Builders Edition. . . . • • 9.00 Proporti<maUl Bates ffYr SiaJ Months. 

This includes posta/le, which we pay. Remit by postal or express money order, or draft to order of 
M U N N  & CO .. 361 Broadway, New York. 

fl!t''' .· . "  .'?!.Kf':;; >i.,,;.:".�DM��l\!h\!. s '3 .. _ ket"" and ff .. ir on SaId H .. ado in 20 to » , - - da�!I. The OD�remed)'. hr.lltroDg. 2 ... r 

� .- - ��st':i.tt .e:':" lt:�0pc!.f=� W"'iJoIIaoIo_ ,t,..,. , Ibt .. ia ....... 8akIa. atg, t:ct. P� UII. 
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Inltide Palle, each insertion .. - • ,.:i cents a line. 
Back Palre, each insertion - - - $1 .00 a line. 

The above are charges per agate Ime-about eight 
words per line. rl1his notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

Nationa.l Filter. 
Surface Washing 
Adopted by the fol

lowing CIties : 
Chattanoog-a, Tenn. 
I..awrence, Kan. 
Kokomo, Ind. 
Exeter, N. H. 
Massillon, O. 

£��:fa�:�M��· 
Winnipeg, Manitoba 
Sioux Fa]]s, Dak. 
Hackensack and Ho-
b
�:;id�sJii:'e

e
����! 

we are altering over 
to our National sys
tem HYlltt 10 ft. dis
c h a r g e fi l t e r s  of 

Wichita, Knn., and Sioux Falls, Dak., therebIi inc-reaa-
�8
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r 
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n
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n
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t
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��'i-'i�in��n,Y oo'ls ���Vltre;,\,:,���n Yt�k�
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ICKHOUSE AND COLD ROOM.-BY R. 
G. Haffield. With directions for construction. Four 
engravings. Contained In 8CIENTT1l'IO AMERICAN SUP
PLEMENT, 1i9. Price 10 cents. To be had at this office 
md of all newsdealers. 

GOI N G  I NTO THE POUI�TRY BUSI-
ness.-A paper by P. H. Jacobs, reviewin� the commer
cial aspects of PQultry raising, and giving many useful 
hints upon the subject. Contained in 8CIF�TI1l'IO 
AMEltICAN SUPPLEME�T, No. ,596. Price 10 cents. To 
be bad at this Office and from all newsdealers. ' 

Hyatt Pure; Water Co. 
I 

NATURE'S PROCESSES i'm!lF'uPlifylIDIr 11601.00141,'100 Gal-

16, 18 & 20 Courtlandt 8treet, NEW YORK. 

THE HALL 

Short Lino Tolophono --:0:--

The Acme of EmcieDcy and Economy. 
No dangerollS electricity. Especially applicable for 

Short Distance I ... ines between Offices and FactOries, 
Warehouses, Stores, MinN, Hotels, etc., or wherever in
stant and reliable inter-communicatIon between inter .. 
mediate points i8 desired. 

Agents wanted In every city. 

THE HALL TElEPHONE CO. 

J titutifi t �tutritau. 
New Cas En.gine 

"T h e  Baldwi n"  
Exhibited at the late American Institute Fallr, New York. 

t�r:�����f�:-��"i��:�������t 
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battery. 32 Ii"hts), "ivlng a perfect light, with all the steadI
ness that can be obtained. from the high-speed steam engines 
in common use for eJectric Jighting, and permitting any Dum .. 
ber of Iight.to be shut olf or turned on without a1fectlng the 
��trt�

i
�

i
i��,li:��8 ��!��. 8����\�8J ���r::ii�����\::�,

b
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ari�e::a�a���:3�� 
cheap power is required. Mann-

O·U.S Bro1ih..ers d:) 00. 
Elevatol's a n d  Holating Machi nel'Y, 

3S PARK ROW, N EW YORK. 

T H e: S A C K U S  M O T O R  
Is the cheapest power known for driving all kinds of 
lillht machinery. 'l'housands in use the world over. 
8peak for themselves. 80ld with or without a governor. 
It Is noiseless, neat,compact, and runs without attention 

- + -

TH E BACKU S E X H A U S T E R  
A wonderful Air Mover. Invaluable for ventilating 
factories and public building-so Will remove smoke, 
dust, steam, foul air, acid�, and is used for dryinJl, 
he&tlng or cooling. Ill"" Send jor Special CataWgue • ..A:I 

< BAC KUS WATER MOTOR CO., Newark, N . " .  

HOME-MADE INCUBATOR.-PRACTI-
cal directions for the manufact.ure of an effective incu
bator that has been carefully  tested and found to per
form all that may be reasonably expected ; with direc
tions tor operating. With 4 figures. Contsmed in SCI
ENTIFIC AMKRICAN 8UPPLEMENT. NO. 630. Price 10 
cents. To be had at this office and from all newsdealers. 

For RecreatIon, Cor RusIne •• , Cor F un
RIDE WHEELS ! 

The best is the cheapest, and 
we are prepared to show you 
that 

THE V ICTORS 
A R E  THE BEST 

Bicycles, Tricycles, 
AND 

Safety Bicycles 
Illustrated catalogue free. 

Overman W heel Co. 
Makers of Victor Cycles, 

BOSTO N ,  MASS. 

STEEL 
For Auti-Friction Bearings 01 
Best CaNt Steel. Hardened, 
G" onn d ,  and Bnrnlshed, 3-16 In< 
to 3 In. diameter. 

In quality and density of Metal, 
in uniformity of temper, and in ac
curacy and nicety of finish warrant
ed unequaled. 

Pi'"' Samples and P'I"iuB on application. 

THE PHONOGRAPH.-A DETAILED 
description of the new and improved form of, the pho
nograph just orolll:!'ht out by Edison. With 8 engrav
Ings. Contained lU 8cIENTI1l'IO AMEmOAN 8UPPLE
MENT, No. 632. Price 10 centS. '1'0 be had at this 
offiee and from all newsdealers. 

GAS ENGINES. 
Best In  principle, workmanship, an d  materials. 
An unequaled small Motor adapted to all uses. 
:'��I��e s�i�r ���O�k��' �:::br�:e �f

o ���!� l!�::''i::�e. 
Four sizes: 1 H. P., � H. P .. 1 man power, and Dental Kngine. 
These .Kngines ar

eUPa�11o:'.¥�:!��a���=s 
for country use. 

ECONOMIC GAS ENGINE COMPAN Y, 
Office and Sales rooms 

Steam! Steam! 
We build Automatic Engines from 2 to 200 H. P., 

equal to anything in market. 

A I�arge Lot of 2, 3 and 4·H. Engines 
With or without boilers, low Cor cash. 

B .  W. PAYN E & SONS, 
Box 15, 

. El�ira.. N_ Y_ 

THB AMBnI�AH �BLL TBLBPH�HB ��. 
95 M I LK ST. BOSTON MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,460, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in

fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit therefor. 

,- 1-; I rr;'J�cr�-y::' / /" " , � t \_��' \ S t''': f-;-- � I I "'-" --::: r. // �� -"'("> "\� -"S� f  "'<,\' � ..\iA.1 0��u � 
C.IW ? (R T U'a(S � ,  0<0' > � � \  ' ,,' ,-",- t 
S\-I,\.'t1 SR t..SS BRA�SV,\��t �, ,,,�S' \:Y\\",).,�0 � 

Mention this paper. 

PAT E N T S . Patnnt Bivolod lonarch Rnbbor Boltin�. 
":!:�8�Si:!U:'�B:Tf:fO �:�������;'i�i��:

e
�

u
��: BEST XN' T:EEE �OR.x.:J:). ��,¥:';:::ft��:.ements, and t<> act as 80U(litors of Patent8 Specially adapted for PAPER M illS, SAW MillS, and wherevet a 

�!�n:�� ���'i:::�e�:�"'}��lr"t�� BELT of UNUSUAL STRENGTH is required. 
preparat!on of Pate",t �rawlngs. 8pecifications, and<the THE IUTTA PERCHA AND RUBIER MF. CO ���£:���na3:, !Egl

i�
t
�r� Jg�nr:t�:��"i:8:�eJ1u��eg , . . • •  

Co. also attend to the preparation of Caveats. Copyrights New- York, Chicago, San Francl8co. 
for Books. Labels, Reissues. '.1\ 88ignments. and Reports 
on Infringements of Patents. All business int.rusted to 
them is done with special care and promptness, on very 
reasouable terms. 
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The Ori[inal Unvnlcanized Pactin[. 
cure them ; directions concerning Labels, COPyrig�t8. 
Designs, Patents, Appeals, Rflis8ues. Infringements, AA
aignments, Rejected Cases, Rints on the Bale of Pa
tents, etc. 

We also send. !�ee of cha'l'fl6. a SynOPSIS of Foreign Pa
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MVNN "" CO., Sollcl&or1!l of Palel,lU, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa
Olllc Bnilding. near 7th 8treet, Washil1gtOn, D. C. 

CALLED THE STANDARD-�T �\:."e��':.�:
c
!:::p���

ICh 

Accept no packing as JENKIN8 PACKING unless stamped with our " Trade Mark." {Tl ;roltn StPeet, N. Y. 
JENKINS BROS ' 106 Milk I!treet, Booton. 

, l� S::;,!b:�s��'l��':i ... 

I C E  & R E F R I G E RAT I N G Macuines. York Pa
tent. YORK MFG. CO., York. Pa. 

[J UNE 2, 1 888. 

T l1kr{ijd'li'P���c�rn�� N'l'Er��� i\¥���� �� 
W ORK, for the manufacture of which we have un
equalled fa.cilities. Henry Disston & 80nst Incorporated, 
Jobbing Department, Front & Laurel 8ts., Phila .• Pa. 

T H E  F LO R I DA 
STEA M  H EATE R. 

Will Never Rust Out o r  Explode. 
Sectional. Purtable, Automatic. 

Magazine or 8urface l!'eed. 16 sizes. 

8end for IlIus. Book and Estimates. 
Pieree, Butler. Ie. Pleree IIf,;. (lo., 
WanL\gents. SYRACUSE, N. Y .  

'r' :a:  E 

� titutifit �mtricau 
ESTA BLISHED 1S46. 

Tile .lIost Popular Seientille Paper In the World. 

This widely ch'culRl ed and splendidly Illustrated 
paper Is publlsned weekly. Every number contains six
teen pages of useful lnfollnation and a iarge number of 
original engravings of new Inventions and discoveries. 
representing Engineering Works, 8team Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, I<:lectrlclty, Telegrapby. Photography, Archi
tecture, Agriculture, Horticulture, Natural TIlstory. etc. 
Complete List of Patents each week. 

Tel'1lI8 or Su bacl' i p l i on.-one copy of the SCIEN
TI1l'IC AMERICAN wUl be sent for one llear--li2 numbers
postage prepaid. to any subscriber in the United 8tates 
or canada, on receipt of tht'ce dollnr" by the pub
Iishers ; six months. $1.50 ; three months, $1.00. 

Clnb".-Speclal ratea for several names, and to Post 

l\J1UIte,lS· ,)ltll4��4 '�ilate8t way t"oremit fS1>y·Postal Order, Draft, or 
Express Money Order. MOnp.y· carefully placed inside 
of envelopes, securely sealed. and correctly addressed, 
seldom goes astray, but is at the seuder's rIsk. Ad
dress all letters aud make all orders, drafts, etc., pay: 
able to 

�"O'NN &; COo. 
36 1 B roadway. N ew York • 

• 
T :E[ E  

Scientific American Supplement. 
This Is a separate and distinct publlclltion from 

TH. 8CIENTI1l'IO AM ERICAN. but 18 unlform therewith 
In Blze, every number containing sixteen large pages fun 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptiOnS. 
THE SCIRNT'1l'IC AMERICAN 8UPPL_ENT Is published 
weekly, and Include. a very wide range of contents. It 
presents the most ' _t papers by eminent writers in 
all the prinalpal departments of SCience and the 
Useful Arts, embracing Biology, Geology. Mineralogy, 
Natural History, Geol<raphy, A rchreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, M echanical Engi
neering, Steam and Railway Engineering, M ini11&'. 
8hlp Building, Marine Engineering. Photf)gruphy, 
<�echnology, Manufacturing Industries, 8arJtary En
gineering, Agriculture. Horticulture, Domestic Econo
my. Biography. Med icine. etc. A VlUlt am"llnt of fresh 
and valuable information obtainable in no other pub. 
IIcatlon. 

The most important Enatneering Works. Mechanisms, 
and Manufaetures at home and ab�o&d are U1ustrated 
and described lu the SUPPLEMENT. 

Price for the 8UPPI,EMENT for the United States and 
Canada. $5.00 a year,or one copy of the 80IENTIFIC AM
EILIOAN and one copy of the 8UPPLEM ENT, Jroth mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or chec� 

MUNN & Co., 361 Broadway, N. Y •• 

Publlsqers SCI�NTTIi'IC AME ltlliI4N. 

Builders Edition. 
THE SCIENTI1l'IC AMERICAN ARCHl'fECTS' AND 

BUILDERS' EDITION Is issued monthly. '2.50 " year. 
8lngle copies. 25 cents. Fony I"rge quarto pages. equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Mall'azi ue of Archi tecture, rich
ly adorned with eWQI1nt plaw in COWr8, and with other 
fine engravings ; lIlustratlng the most Interesting ex
amples of modet1> Architectural Construction and 
allied subjects. 

A special feature Is the presentation In, each number 
of a Variety of the latest and best plans for private resi
dences. city and country, Including tho"" of very mod
erate cost as well as the more expensive. DraWings In 
perspective and in color are given, together with full 
Plana, 8pecifications, Sheet. of Details, Estimates, "to. 

The elegance and cheapness of this magnlllcent work 
have won for It the Lnrl(est Ch'cnlalion of any 
Architectural publication in the world. 80ld by all 
newsdeal�rs. $2.00 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
THB ' '' Scieutific American " i. printed with CRA8 

ENEU JOHNSON & CO. '8 INK. Tenth and Lombard Su •• Phila., and 47 Rose St., opp, Duane St., N. y� 
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