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Jeitutifie �tutrieau. 
GREAT WAR SHIP&. 

A curious phase of the present controversy as to what 
constitutes the most effective war ship is that those 
who might reasonably be looked to to decide hold views 
differing widely, the one from the other. Doubtless 
the like has been noted in every radical change in con
struction and mode, both on the land and on the sea. 
Yet every recurrence brings fresh cause for astonish
ment. It is not, perhaps, far outstepping the bounds 
of accurate statement to aver that the older officers of 
navies are most likely to adhere closest to what has 
been. 

It is only natural they should have confidence in the 
type of ship they are used to, and look with suspicion 
at the introduction of any other, save what may be re
garded as but further development or reconstruction 
of the same. In the old days the broad pennant 
of an admiral flew in the tops of a great wooden 
line-of-battle ship with a broadside pierced like 
the side of a hospital ; that could take a solid 
shot without disturbing the fiddler on the foc'sle, 
playing to the men swaying in the yards overhead. 
Now, however, the shot are heavier, with more driving 
power, and ships' sides are lowered as close as possible 
to the water line, so to diminish the target. So, too, 
the old time sea fight between the ponderous line-of
battl e ships, though it should come again, would not 
avail to turn the scale of war. If the victor could not 
dominate the hostile coast before, he could not do it 
then. He would find the same heart within the belch
ing of the shore batteries, the same enterprise and 
spirit animating the torpedo fleet. Hence the big sea 
fight would have been in vain, the destruction of costly 
material and, above all, of human lire without excuse 
-aimless. 

There are those,\however, both here as well as abroad, 
who insist that we need such ships. Among them must 
be reckoned that distinguished old sailor, Rear-Admiral 
S. B. Luce, once commandant of the Naval Academy 
and author of the famous text book, " Luce's Sea
manship." In a recent paper entitled" Our Future 
Navy," he insists that it is ships of this type, monster 
fighting ships with ponderous sides and batteries
all such ships have proved slow and unwieldy-that 
we are most in need of. He says : " The battIe ship is 
the foundation of a navy. The United States has not 
one, and hence no navy \" 

It is undoubtedly trite that we have not any navy, 
but some excellent authorities have attributed this to 
the fact that our new cruisers were improperly con
structed, and hence of no account, rather than to a 
lack of such craft as the admiral recommends. Indeed, 
in Great Britain ,  whose warship designing has become 
universal criteria, the chief constructor of the navy 
was recently compelled to resign because holding views 
similar to those Admiral Luce expresses in his paper. 
Through his influence the British navy was incum
h{lHld with a fleet of monster ships whose chief char
acteristics . are an insatiate appetite for coal and an 
intolerable penchant for misbehaving in the seaway. 

Quoting Admiral Luce once more : 
.. Let us now suppose the battle ships to be subtract

ed from the floating force of Great Britain. How long 
coul d she hold Gibraltar and Malta, control the Suez 
canal, and maintain her eastern empire by the eastern 
route? How long could she hold the line of London 
to Halifax, Esquimault and India, by the western? 
How long could she prevent Germany from establish
ing a military port on the Scheidt? How long could 
she hold the great strategic points, Jamaica, Barba
does and St. Lucie, which dOlDina,te t.he West Indies, 
the Spanish Main and the ItIthmian Canal ,  which will 
eventually open to her a short cut to the Pacific? 
Without battle ships, the whole British empire 
would crumble to pieces and, 'like the baseless fabric 
of a vision, leave not a rack behind. ' "  

Some of the most eminent British naval authorities 
aver, and seriously, too, that the policy of attempt
'ing to protect these possessions by ships is a perilous 
one, sure to lead .to disaster. If this policy should 
prevail. such mODl;,tf'r line-of-battle ships as she has, 
answering the admiral's description, would be avail
able only to p;uard the coast. and in that employment 
the circular floating battery, costing not a tithe as 
much, would be steadier, the puny torpedo boat 
perhaps more effective. 

As to cruisers, such as those we have been building, 
Admiral Luce agrees with other first-rate authoritie!l 
regarding their province, quoting the following ster
ling opinion of a recent Secretary of the Navy, who, 
though from this would seem to have been shown 
the right way, it did not avail him to steer the true 
course nor hit his port : " If slower than ironclads, she 
(a cruiser) could not keep the sea, and if slower than 
merchantmen, she might as well relDain in port." 

.�.I" 
THE SITE FOR THE INTERNATIONAL EXPOSITION 

OF 1892. 
On August 22 the Committee on Sites and Buildings 

for the International Exposition of 1892 held their first 
regular meeting at the City Hall in this city. The 
committee is a thoroughly representative one and it is 
certain that the work assigned them will be well done. 

At the first meeting little was dOri..,jond the ap
pointment of a chairman. Mr.Chas.4".a of the New 
York Sun, and the carrying of a ��) appoint au 
executive committee. The electidr Yr. Dana as 
chairman gives general satisfaction. "as advocated 
the project for the exposition with g" enthusiasm 
and contributed ten thousand dol lars t6d the pre
liminary expenses. The availability of 'It,ral' Park 
for a site came np, but the sense of the COfittee was 
almost unanimously ap;ai nst it, and it seems'proba' 
ble it will be selected. Still, there is a stron,nder
current among the citizens at large in favor of ,tral 
Park. " 

Mr. W. W. Astor, one of the members, expressed 
needs of the exposition very clearly. Two or .three 
hundred acres of level ground clear of buildings and 
open 'to occupancy, free of cost, were' stated as essen
tial. The site should be on the water, available for 
ships as well as for rail  cars. The position should be 
an attractive one and should look out upon a sheet 01 
water for marine d isplays. These sup;gestions are ex
cellent. The desirability of a water frontage is evi
dent. The cost of delivering heavy machinery wil l be 
much reduced thereby, and from purely sentimental 
reasons New York should appear as a port, and hel' 
superb water environment should be a part of the exhi-
bition. 

. 

It is too early to adopt d(>finite views as to the pro
per locality. To benefit the city the exhibition should 
be beld on Manhattan Island. As it stands now, the 
Riverside Park offers an excellent site. It overlooks 
the Hudson River. and is of ample area for the build
ings. Its surface could be easily increased by carry
ing out an Iron flooring over t.he steep banks of the 
river toward the bulkhead line, and locating the build
ings on this floor. Just east of the park are the grounds 
of the asyl um, and east of these com es the Morning
side Park. The three could readily be united an.d 
made to assume, for the period of the exhibition, the 
character of a single park. 

VisitorEl to the centennial of 1876 at Philadelohia 
have a vivid remembrance of the difficulties of trans
portation, the crowded trains and the im practicability 
of reaching the grounds except by two main routes. 
It would seem well within the limits of the quest.ion to 
place the exposition of 1892 upon Manhattan Island 
and within easy reach of all the city. 

The sug�stion of the Riverside Park opens up an' 
other possibility. The city of New York might pur· 
chase grounds for the purpose north of the park and 
bordering u pon' the river. There is a great n eed fot 
the enlargement and extension of Riverside Park 
north ward. The shore property between it and the 
northern limits of the island or even up to the city 
limits might be purchased aud loaned to the exposition. 
·When.all was over the ground could be converted into 
II park in extension of the present one. The city of 
New York would then posEess the most superb pleasure 
ground in the world. It would give her citizens a 
ramble or a drive of ten m iles or more in length along 
the high and wooded banks of the Hudson, looking 
across the mile of water to the Palisades. It would 
seem a fitting conclusion to-the exposition for the city 
to retain' such a park as its memento. 

.. 4.' .. 
Tran.parencle. In Pro •• lan Blne. 

Mr. Robert Benecke, of St. Louis, gives instructions 
in Anthony's Photographic Bulletin, to select glass 
free from scratches and bubbles, put it in a solution 
of washing soda for a time, wash, and set it up to dJ'Y. 
Now take one ounce of fine gelatine, such as is used 
for making dry plates, put it in clean water, wash it a 
couple of times, squeeze out the water and place it on a 
clean towel. After about one hour, dissolve the gela
tine in twenty ounces of hot water, and filter through 
cotton,  flan nel, silk, buckskin, or cotton pushed into 
the neck of a funnel. Coat the plates with th� gela
tine solution warmed from 1200 to 1400 Fah. In cold 
weather it will be necessary to warm the plates. 
When the solution is spread evenly over the glass, lay it 
on a cold marbfe slab placed horizontally, and as soon 
as the coating has become stiff enough not to run, set. 
the plates up on nai ls to dry. This will take from, 
eigh t to twelve hours or more. Any number of plates: 
can be thus prepared, and may be kept for any length, 
of time in a place free from dust. Next mix the sensi
tizing solution. Dissolve citrate of iron and ammonia' 
7% drachms in 4 ounces of water, also ferricyanide of 
potassium 5 d rachm&"..in 4 ounces of water. Mix and! 
filter into a dish, and' 'immerse the plates about five 
min utes, avoiding air bubbles. This is better done in 
the evening by lamplight. Next morning they will be 
dry, and ready to be placed u�der the negative and ex, 
posed. The time for printing required is about double 
that for albumenized paper. The last thing to be done 
is the washing, whil'h removes the salts and develops 
a rich blue print. The solution must be freshly made. 
as it will not keep very lon g after being used. The 
plates will keep in the dark for some time. 

••••• 
ERLEMEYER says that child ren born of women ad

dicted to the morphine habit are practically morphine 
eaters from birth. 
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pOSIftft OF THE "  PLANETS FOR SEPTE][BER. [GoOD HOUSEKEEPING.] are immaculate and your irons clean; rub the latter 
on brown paper and a bit of beeswax, then on a clean 
rag. If your polisher is at the right heat, it would on
ly take a few firm rubs up and down on each side to 
make you feel proud of your" collars and cuO's. 'fhe 
shirt bosoms are drawn out smoothly on a bosom 
board. after ironing the sleeves and tail, also the neck 
and wristbands. Now grasp the neck with your left 
hand and slide, as it were, your iron up the middle, 
seD ding all wrinkles to the sides instead of the top or 
bottom. Press firmly, curve around the neck band, so 
that it will stand, put a pin in it to preserve its shape, 
fold, and your work is done. Don't be discouraged 
by your first failure. The results are worth the trial, and 
you will soon flnd yourself competent to teach your 
next new laundress, bearing in mind that the ironing 
is the least part of the work, and that success depends 
upon white clothei' and thorough starching. 

JUPITER (Ja«., (Jolla ... , and Shirl •• 

is evening star. He stands first on the September an- How many a young wife has viewed with .. weari
nals, for h� is not only the brightest star in the even-

I 
ness and vexation of spirit" her husband's linen, limp, 

lng sky, but he is occulted by the moon under condi- damp, and streaked with bluing, feeling she either had 
tions favorable for observation. The occultation oc- to put up with it-rather allow him to do it-or force 
curs on the 3d. The im mersion takes place at 9 h. 51 
m. P. M. W8.I!hington l'tandard time. The occultation 
continues 48 m. The emersion takes place at 10 h. 39 

m. P. M. As the moon travels from new to full, with 
her dark limb foremost, Jupiter will suddenly disap
pear behind her dark limb. as if he were blotted from 
the sky. Three of Jupiter's moons are, on the evening 
of the 3d. on the side toward the moon, and, if observed 
through the telescope, they will bo seen to disappear 
one after the other before the moon hides the planet. 
The time of the occultation may vary as seen in New 
York, on account of the moon's parallax; but the dif
ference will be slight. Jupiter sets on the 3d about 11 
h. 80 m. P. M. , so that he will be low in the southwest 
while the moon hides him from sight. Jupiter is in 
quadrature with the sun, being 90· east of him on the 
22d, at 7 h. A. M. He is then on the meridian about 
sunset. Jupiter sets on the 1st at 11 h. 37 m. P. M. 
On the·8Oth he sets at 9 h. 51 m. P. M. His diameter 
on the 1st is 89".2, and he is in the constellation Sagit
tarius. 

SATURN 

is morning star. A remarkable conjunction of Saturn 
and Mars occurs on the 20th, at 3 h. A. M. It is the 
closest conjunction of the two planets on ast.ronomical 
records, Saturn being at the time only l' south of 
Mars, so that to the naked eye the plan�ts will prob
ably appear to coalesce. As the conjunction occurs very 
near the time when the planets rise, observers must look 
for them as soon as they are above the horizon. They 
must be looked for in the northeast, where the bright 
star Regulus, 4' west and 45' south of Saturn, will be a 
guide to point them out. There are two difficulties in 
the observation of this conjunction. The planets are 
too far from the earth and too near the horizon to be 
seen to advantage. The diameter of Mars is 4", nearly 
invisible to the naked eye. Saturn's diameter is 15".4, 
and he may more easily be found. An opera glass, or 
a small telescope, will however bring them both into 
the field. As Mars plunges into the Saturnian system 
he nearly occults one of the satellites, Japetus, passing 
only 12" from it,  at 5 h. A. M. 

Saturn is in conjunction with Venus on the 26th, at 
8 h. 18 m., being 34' north. The conditions for observa
tion are more favorable.· The planets are higher above 
horizon, are easily visible. and Regulus is in close 
vicinity. The interval between them is a little greater 
than the diameter of the moon. 

Saturn rises on the 1st at 4 h. 13 m. A. M. On the 
80th he rises at 2 h. 87 m. A. M. His diameter on the 
1st is 15".4, and he is in the constelhi.tion Leo. 

VENUS 

is morning star. She is still fair to see as she makes her 
way nearer to the sun, her luster growing dim as she 
approaches the goal. Observers will note how near to
gether are the planets Venus, Saturn, and Mars and 
the star Regulus during the month. Venus rises on the 
1st at 2 h. 9 m. A. M. On the 30th, she rises at 3 h. 5 
m. A. M. Her diameter on the 1st is 15'.2, and she is 
in the constellation Cancer. 

MERCURY 

is evening star. He reaches his greatest eastern elong
ation on the 20th at 6 h. P. M., being then 26° 19' east 
of the sun. Sharp-sighted observers may pick him up 
about the 20th, in the west after sunset, but he is too 
far south of the sun to be seen under favorable con· 
ditions. Mercury sets on the 1st at 7 h. 10 m. P. M. 
On the 30th, he sets at 6 h. 15 m. P. M. His diameter 
on the 1st is 5" .4, and he is in the constellation Virgo. 

MARS 

is morning star. He is slowly making his way toward 
us. His noteworthy conj unction with Saturn has 
already been referred to. Mars rises on the 1st at 3 h. 
27 m. A. M. On the 30th, he rises at 3 h. 4 m. A. M. 
His diameter on the 1st is 4".0, and he is in the con-
stellation IJeo. 

" 

URANUS 

is evening star. He sets on the 1st at 8 h. 1 m. P. M. 
On the 80th, he sets at 6 h. 10 m. P. M. His diameter 
on the 1st is 8".5, and he is in the constellation Virgo. 

NEPTUNE 

is morning star. He rises on the 1st at 10 h. 10 m. P. 
M. On the 30th, he rises at 8 h. 17 m. P. M. His dia
meter on the 1st is 2'.6, and he is in the coDstellation 
Taurus. 

Venus, Mars, Saturn, and Neptune are morning stars 
at the close of the month. Uranus, Mercury, and 
Jupiter are evening stars. 

• I •• " 
FROM experiments made in Richmond, Va., with 

electric heaters, it seems probable that a passenger 
coach can be kept warm at an expense of two cents an 
hour, ·the current being supplied by a dynamo on the 
10('0lUotive or tender. 

him to drop his hard··earned dollars in the almost in
dispensable steam laundry, i n  order to show a bold 
white front to the wearisome toil of the day. I, among 
the rest, have suffered at the hands of ignorant, un
scrupulous laundresses with their pockets full of sal
soda, etc. , who, when mildly rebuked for their execra
ble washing, tell you with an inj ured air, they do their 
best and if you don't like it, better get some one else. 

Many a girl on the eve of her wedding knows as 
little about" doing up" a shirt as she does about 
making bread, which is precious l ittle, for she has 
never had to do it, was never made to do it. and how 
can she show any willing woman in her employ how 
to do it, if she knows not how herself? After weeks, 
yea! months, of bad washing, she finally concludes 
it would be economy to send the cuffs. collars, and 
shirts, anyhow, to the laundry, or take them to the 
nearest M ongolian to be spat upon. thinking she will 
save on something else. 

All goes well for awhile, but our young friend soon 
discovers the shirts wear out much sooner than usual. 
the cuffs are not mated, and very often her husband 
goes down to his office in a bad humor, the result of 
finding all his collars marked 17 inches, when he wears 
a 15�. But the comfort of having them look white 
and stiff shuts her eyes to the price and loss, which 
amounts to considerable to a young couple, perhaps 
with a growing family and limited means. 

For those in sympathy with me and who are now 
going through the mill, let me solve the problem, or, 
in other words, give them the benefit of the advice of 
an expert laundress, recently employed by my mother, 
who by accident engaged her, not knowing at the time 
her true worth, nor her amiable willingness to show 
and tell how she put iron in the bosoms and luster on 
the linen. The woman in  q uestion was" a bright 
mulatto, who worked as she talked with an ease and 
grace that bespoke her ability to practice what she 
preached. 

This is her way, and as I am only alluding to cuffs, 
collars, and shirts, the supposition is that they are 
snowy white when you go to starch them. The starch 
for these articles is made much thicker than ordinary, 
so that when it is cold you can slice it with a knife. 
For those who have never made it, I append the follow
ing recipe, enough for four shirts, a dozen collars, and 
as many pairs of cuO's: Put to boil in a clean saucepan 
with copper bottom one and one-half quarts of clear 
water ; have ready a cupful of best gloss starch dis
solved in cold water, and when the water on the stove 
is galloping, for it must" dance as well as sing," pour 
in  the melted starch, stirring well. and boil carefully 
until it is translucent. It m ust be quite thick, and if 
one cupful (as cups vary) is not enough, dissolve more 
and add, being careful not to let it burn. Fifteen to 
twenty minutes boiling I find sufficient. and it is ready 
to strain in three-cornered cheese cloth bag, which you 
will find better than thicker goods, as the starch runs 
through it" readily. Now add a teaspoon ful of kerosene 
and a few drops of bl�ing. Some use a bit of butter or 
sperm, but I find kerosene to answer the purpose and 
is always at h and. 

The starch made and the clothes ready, you may now 
proceed to business. Don't be in a hurry, for what 
time you consunle in the starching will be made up in 
the ironing. As soon as the starch is sufficiently cool 
to bear your hand, take a shirt that has just come from 
the rinse water, gather up the bosom, immerse in the 
starch, rub well, long, and vigorously till the starch 
has entered every fold of the bosom, lining and all; 
don't wring or squeeze, but draw it through your fin
gers well, slipping off all superfluous starch; trea,t 
band and wristbands the same, hang up until bone dry. 
Proceed to do the same to the collars and cuffs, not 
forgetting that success in the ironing depends wholly 
u pon how well you rub in the starch. In stripping 
them of the starch, endeavor to smooth out all wrin
kles while wet, and when dry they will rattle like paper. 

If the ironing does not take place until the next day, 
put your linen away carefully out of the dust, but do 
not sprinkle. A half hour before you are ready to 
iron it, wring out of cold water very dry a clean white 
cotton rag twice the size of a towel, lay the collars and 
cuffs on it. with the fold of the rag between each 
article, roll up smoothly and tight. On the shirt 
bosoms lay a similar rag, only smaller, enough to cover 
the starched parts, roll as before and put away for thirty 
minutes. Heat on the fire three polishing irons, which 
a.blong in shape with rounded corners. The ones 
I have are called the •. Detroit," and have a corrugated 
surface, which adds much in obtaining that luster so 
envied in well laundried linen. In using them at first 
they seem very awkward, being easily turned over, 
but,a little attention and practice will enable you to 
use them with dexterity and effect. 

When the time is up, take one article at a time, lay 
on a clean white ironin" board. See that your hands 

My husband, father, and brothers no longer help to 
su pport John Chinaman or his great con tern porary, the 
steam laundry, but reveLin linen as stiO' as ivory and 
white as snow, which is as great a pleasure to them as 
it is comfort to me. Mrs. H. V. P. TAYLOR. 

.. ..... 
Celluloid. 

Now there seems to be every probability of glasS be
ing, at least partially, superseded by celluloid in nega.
tive work. especially out of doors, we may expect soon 
to find a new subject for discussion in the question as 
to whether the SUbstance referred to is altogether free 
from faults in its new application. It may be said, in
deed, that the question has already been raised. 

If it should be proved that these doubts are well 
founded, the question suggests itself as to whether the 
beautiful substance cannot in some way be freed from 
its baneful ingredients. In other words, whether it 
cannot be decamphorated and denitrated without de
stroying it advantageous features, especially its trans
parency and fle:x:i biIty. 

With a view of testing the possibility of this we 
have made a few rough experiments, but not with 
any very decisive result, at any rate so far as succes!! 
is concerned, but rather the opposite. With a view 
of removing, if possible, the camphor, a sheet of 
celluloid was digested with ordinary methylated al
cohol, which, though at first producing no apparent 
result, was found in the course of a few hours to have 
completely dissolved it. Here, then, there :is no pos
sibility of dissolving out the camphor, since the latter 
lends its aid to the alcohol in dissolving the pyroxy
line. 

Another sheet accurately weighed (like the last) was 
submitted to the heat of about 180° Fahr. in a gas oven 
for a period of twelve hours; at the end of that time it 
was physicallt changed to the extent of bei ng badly 
curled and crumpled by the heat, though that might 
possibly be remedied by proper precautions. B ut the 
loss in weight after t welve hours" stoving" did not 
amount to one tenth of one per cent on the total weight.  
So here, again, there does not appear muoh hope""" 
driving off the camphor in vapor without bopdMIly" 
spoilin" the material. 

Of a number of experimeata-Jn denltrating, one may 
be apecially motioned. If the 08l1uloid be immersed 
in strong concentrated sulphuric acid, no apparent ac
tion takes place; but if an equal volume of water be 
added, the sudden and intense heat evolved causes a 
deep yellow coloration of both celluloid and liquid, 
and the evolution of a powerful empyreumatic, mixed 
up with which camphor is plainly recognizable. After 
a very short time the action ceases and the color leaves 
the solut.ion. 

If the celluloid be now taken out, washed, and dried, 
it will be found to have lost considerably in weight 
and to have had its surface eaten away irregularly, or 
corroded in m uch the same way as glass when treated 
with dil ute hydrofluoric acid. Returned to the dilute 
sulphuric acid and boiled, no further action takes 
place u ntil eb ullition has gone on for some time, when 
the liquid commences to turn yellow, but the color at 
first quickly disappears on stirring. Gradually, how
ever, it becomes stronger and more persistent. and at 
the same time strong nitrous fumes are given off, these 
being apparently the cause of the yellowing. Finally.  
the color becomes brown, and the celluloid dissolves 
entirely. forming a deep brown sol ution. 

Now this seems to prove that as celluloid the sub
stance for a long time resists even boiling sulphuric 
acid.  but gradually it is denitrated, and theu as cellu
lose is carbonized and destroyed by the acid. Thus 
the possibility of denitration is proved, but whether 
it can be done practically without destruction is a 
question. 

If this can be accomplished, one at least of the pos
sible weak points in celluloid will be removed.-Br. 
Jour. 

• I ••• 
A SYSTEM of building houses entirely of sheet iron has 

been communicated to the Society of Architecture in 
Paris. The walls, partitions, roofs, and wai nscotin$' 
are composed of double metallic sheets, separated by 
ali &ir mattrells, which is surrounded by different non
conductors of heat. 
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SPIDEB WEB AND COCOON KAXIliG. 

lIBS. NICOLAS PIKE. 

Every one who has visited the borders of creeks and 
marshes for flowers or insects, generally abundant in 
Imch localities, must have noticed the webs of bright 
colored spiders, suspended between tufts of grass and 
busbes, with their owners on or near them . Peculiarly 
notable is the Ar(Jiope 1'iparia (Hentz.), from its jet
black, humped abdomen partially covered with goldeJllo 

up by, and she did not leave it till it Wa!! fastene� very I ing a thick covering all over the top . . Th�n the tired 
securely. She remained near, watching the cocoon, mother patiently began a new work. Not content with 
which I took down in the course of the day, and, to I all the guys already spun, she traveled back and forth 
my surprise, in the following night she wove a second I hundreds of times till she had drawn th�two leaves 
cocoon as large as the first." close over her cocoon and bound them fast to it. U n-

A second spider, not so large but nearly as noticeable II l ike the riparia, she refused food, and soon after died. 
as the riparia, from the silver sheen all over it and the • , • , .. 
yellow le!!,s black-barred, inhabits the same local i ties A. Sub .. tUute Cor Gla ••• 
and spins a similar web-the Argiope tran8Ve1·sa. Oc- The new translucent substance intended as a substi

yellow markings. Naturally the web of 
so large a spider is very strong, and very 
capable is my lady of earning a good liv-
ing from it. Often a great blundering 
cockchafer, locust, or butterfly comes 
along and would soon play havoc with 
the lace-like fabric; but there is a clever 
arrangement attached to the web on pur
pose for such an emergency. A long zig-
zag composed of a great number of white 
threads traverses the web for two-thirds 
of its length, looking as if  the owner had 
been neatly darning it. Like the Fates 
she works in secret, beiug Lachesis and ,

Atropos all in one. Say a beetle whirrs 
along, and catches his feet in the web; 
with a rush she is on him, cuts loose he)' 
zigzag, winds it around him, folds bacI.. 
his wings, and utterly disables him. She 
then coolly hangs him up for her next 
meal, when she has repaired damages and 
spun a new winding sheet for her next 
victim. 

One day I brought home a fine riparia 
and put her in the ivy twining round my 
windows, and she soon made herself at 
home. Next morning she spun a fine 
web covering everything in the window 
with a long zigzag and a fluffy nest, 
where she lay concealed. I had to 

SPIDER WEB AND COCOON MAKING. 

break: up. her web to open the shutter. which roused tober 22, 1887, I took a fine female and placed her in a 
her h'e, and she rushed round furiously, only appeased glass-fronted box. in which I put a few half-dried 
when she pounced on a bluebottle fly for her break- leaves. As I am not aware that the method of making 
fast. The next day she had made a new web a little the cocoon of the transversa has ever been observed 
higher up, but not clear of the shutter, so that it had (certainly it is not described as yet), I will give my ex
to be destroyed ; but on the third morning she gauged perience, which was a very pleasurable one. About 8 
her distances so cleverly out of the way of the shutter A. M. , on the morning after I brought her home, I 
that she was never interfered with afte� A new web went to look at her, and found she had laid a cluster of 
was spun every day, but .in abou�;a. week she ceased dark yellow eggs on the bottom of the box, and was 

tute for glass has been adopted for some 
months in some of the public buildings 
of London, and various advantages are 
claimed for it, among these being such a 
degree of pliancy that it may be bent 
backward and forward like leather, and 

. be subjected to very considerable tensile 
strain with impunity, it is also almost as 
transparent as glass, and of a pleasant 
amber color, varying in shade from very 
light golden to pale brown. The basis of 
the material is a web of fine iron Wire, 
with warp and weft threads about one
twelfth of an inch apart, this being in
closed, like a fly in amber, in a sheet of 
translucent varnish, of which the base is 
linseed oil. There is no resin or gum in 
this varnish and, once having become 
dry, it is capable of standing heat and 
damp without undergoing any cbange, 
neit.her hardening nor becoming sticky. 
Briefly, the manufacture is accomplished 
by dipping the sheets edgewise into deep 
tanks of varnish. and then allowing the 
coating which they thus receive to dry in 
a warm atmosphere. It requires some
wha.t more than a dozen of these dips to 
bring the sheets to the required degree 
of thickness. and, when this has been 
accomplished, the material is stored for 

several weeks to thoroughly set. This fabric might 
be worth testing for those parts of studios through 
which a subdued light only is desired. As the substance 
contains no resin and is practically solidified balloon 
varnish, there may be hopes of comparative durability. 
-Photo. News. 

... , .-
AN IltPBOVED ItACHlNE FOB BENDING AND COILING 

PIPE. 

making a large zigza.g, only spinniiig a few threads, as busily working on her cocoon. it was egg-shaped be. The accompanying illustration represents a machine 
she found her prey only consisted of small houseflies low. and looked as if broken off at the top, pure white, adapted to bend, coil, or cone pipe, in any shape de
or moths. What a wonderful adaptability to circum- and of the thinnest texture. She was evidently begin,- sired, without either heating or filling it, the pipe be: 
stances the little creature displayed! How well she ning to strengthen the cocoon. She drew out threads ing actually improved in condition by being subjected 
learned her lesson I Surely this showed not instinct from all her spinnarets at once, uniting them with her to the cold-rolling operation of the machine. Th� 
alone, but intelligence and forethought. hind feet. first one and then the other, going round and pipe is fed through dies shown in the il lustrat.ion, 

One morning I was down very early and I found my I round till the whole was of uniform thickness, and and thence through and around circular dies, the 
spider busy scrabbling up ( I  can use no other term) the I then added extra guys to the leaves and glass front of machine being adapted to bend either the heaviest 
old web, and whether she swallowed it. as they say she the box. About 10 o'clock she seemed perfectly ex- wrought iron pipe or the lightest brass and cop
does, I know not ; but it vanished. *  I was occupied hausted, and she hung herself up by her hind feet on per pipe with perfect accuracy as regards the size of 
for a short time, and when I returned she had laid the the cocoon, the other legs dangling limp in a.Il direc- bends want.ed or the diamete)' or spacing of the coils. 
ribs of her web, if I may so call them, and spun a few tions. (See plate. ) She remained thus for about an Any number of a particular coil, as regards diameter or 
cfrd38.ip the center. She had become spacing, can be made at the rate of 
80 tame frOiD constantly feeding her three feet a minute after the machine 
that she allowed- ilic·to .. ;\V!}.tch her has been a(ijusted to the size wanted. 
closely, and see a geometric web taori- The machine'is simple in construction; 
cated. 'l'he quick, exquisite way she havingcQmparatively.fewparts, which 
spuil circle on circle, so true and per- . are very strongly made. W.it4 its use 

'fe<t-, was a sight to be remembered. there is no scale ma.de.on the,inside of 
As a line was drawn from the spinna- the pipe, which is always an accompa-
rets she caught it up with a hind claw niment of hot bending, and with brass 
and made an elaborate knot on each or copper pipe no refinishing is required 
rib, till one could fancy hearing the after the pipe has passed through the 
click as it slipped into place. The machine. Any length of pipe can be 
knot or catch was formed so rapidly it bent or coiled by the machine, its ca-
was impossible to see just how she pacity in. that respect being limited 
twisted the thread round the rib ; but only by the longest pipe the manufac-
each line was carefully tightened be- turer can supply or .the space permit-
fore the next one was drawn out. Oc- ted for handling. This machine is 
casionally she turned back· and made especially calculated to meet the wants 
a second line between two ribs. Possi- of manufacturers of coil boilers, feed 
bly she saw some defect in the first she w!loter heaters. car heaters. plumbers' 
wished to strengt.hen. I was called goods, gas and electric light fixtures, 
away, so that I did not see the zigzag and of those fitting. up apparatus for 
made ; but I saw her sending ouJ doz- making artificial ice and for cold stor-
ens of guys to sustain the web, and age, and for distilleries of all kinds. It 
covering over an ivy leaf for her re- is to be manufactured and leased to 
treat, neither of which was made as consumers on long leases by the United 
delicately or carefully as the circular States Pipe Bending and Coiling Co. , 
part. I did not see the operation of of No. 115 Dearborn Street, Chicago, 
making her cocoon, but my husband Ill . ,  D. T. Hedges, president ; J. B. 
did and gave me his notes as follows : Hughes, vice-president and general 

"The riparia left her web in the ivy manager; Wm. J. McMullen, secreta-
and spun innumerable threads in the ry ; and Malcom M. J amiesoD, treasu-
angle of the wall near by. When sum- rer. 
cient for strength were run out, in the The company have also fitted up a 
center of them she wove a close, thick 

FOWLER'S PIPE BENDING AND COILING MACHINE, place in New Haven, Conn., where 
horizontal web, about one and a half the machine will be exhibited for t ha 
inches In diameter, of the finest texture. On this she hour, during which time the color of her work changed benefit .of Eastern manufacturers. 
deposited her eggs and then drew the whole together from white to a pinkish stone. At last she ),aised her
till it was like a fluffy ball. Over the whole she spu n  self wearily and crawled up to the web at the top of 
a thick covering till it assumed the well known pear her cocoon. At this juncture I had to leave for a short 
shape, and on exposure to the air it soon changed from time, and when I came back the eggs had vanished. So 
white to brown in color. The narrow end is to hang it I presume she had lifted them into their nest, probably 

• Some think she makes it into little balls and throws them .waf. with her powerful mandibles, as she was hastily weav-

THE lamp experimented with in France. to be used 
on the battlefield to search for the killed and wounded, 
is about the size of a locomotive headlight. It bas a 
powerful reflector, and the light is produced by the 
combustion of .two magnesiulD wires. 
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AN IJ[pROVED SIPHON. 

A siphon adapted to facilitate the emptying of tanks, 
vats, etc. , and ')ne which can be readily charged and 
easily kept clean, is ill ustrated herewith, and has been 
patented by Mr. Leopold Meyer, of Ahnapee, Wis. In 
the short leg of the siphon is a piston, provided with a 
flap valve, t h i s  
piston having a I 
8 t e m which ex- ' 
tends 0 u t w a  r d ' 
th rough a cap, a ' 
packing ring be- ' 
ing interposed be
tween the upper 
edge of the Jeg 
and the u n d e  r 
surface of the cap, 
as shown in, the 
small view, while 
t.he stem also car
ries a c o n  i c a l  
packing ring. The 
long leg of the 
siphon carries an 
outer gate or valve 
of ordinary con
struction, and, to 
f a c i l i t a t e  t h e  
pumping action, 
a flap v a l  v e i s  
mounted in the 
lower end of the 

MEYER'S SIPHON. 

short leg, which is also provided with a short support
ing frame on which it rests close to the bottom of the 
tank or vat. As soon as the liquid is made to flow out 
through the cap, by working the piston, the stem is 
raised until the pa cking ring thereon closes the open
ing, when the liquid will descend through the long leg 
of the siphon, and the stream will be mainta.ined until 
the contents of the vat have been drawn off. The siphon 
may be readily cleaned by pumping water through it 
after each use. 

• I . '  • 
ASTIGMATIC EYEPIECE FOE OPTICAL INSTRUMENTS. 

It is a remarkable fact, not generally known to per
sons unacquainted with the business of the oculist or 
optician, that fully one-half of the people who wear 
glasses are troubled with astigmatism, a defect of vision 
caused by difference of refraction in the horizontal and 
vertical meridian of the observer's eye. Persons hav
ing this defect of vision see objects distorted in a hori
zontal or vertical direction, or at some intermediate 
angle. The lenses of the eyes of such persons, although 
approximately spherical, are slightly cylindrical. 

2 

ASTIGMATIC EYEPIECE FOR OPTICAL INSTRUMENTS. 

To correct this defect, eyeglasses are made in the 
form of a segment of a cylinder upon one side, and upon 
the other either entirely plane or spherical or concave, 
according to the requirements of the case. The cylin
d rical surface may be either convex or concave, accord
ing as to w hether the patiant is near or far sighted. 

Persons seriously affected with astigmatism have 
heretofore been unable to use telescopes, opera glasses, 
microscopes, or the class of engineering instruments 
employing telescopes. Recently, however, a patent 
has been taken out by Messrs . .Joseph Kornblum, .John 
A. Brashear, and Park Painter, for astigmatic eye
pieces for optical instruments, which effectually cor
rects all a.stigmatism in all instruments to which it is  
applied. Mr. Kornblum is a practical optician of  
high standing, who studied the subject thoroughly in  
Europe, and has had a practice of over 20 years in 
this country; Mr . .John A. Brashear is the well known 
astronomer and astronomical instrument maker of 
Pittsburg, Pa. ; and these gentlemen, together with 
Mr. Park Painter, the prominent iron manufacturer 
and capitalist of Pittsburg, Dr . .J. A. Lippincott, and 
Mr. &SS W. Drum, cashier of the Traders' National 

$titufifi t �tutritau. 
Bank, Pittsburg, have associated themselves in a stock 
company for promoting this invention. 

Mr. Kornblum informs us that within the last 14 
years he has filled over 28,000 prescriptions for astig· 
matic glasses from Dr . .J. A. Lippincott, the eminent 
oculist of Pittsburg. This great number indicates 
the prevalence of this visual defect. 

Although this improvement applies to almost every 
kind of optical instrument, it will be here described in 
its application to an ordinary opera glass, as shown in 
the engraving, Fig. 1 being a perspective view of the 
opera glass, ·Fig. 2 being an enlarged perspective view 
of the eye end of the glass, showing the details of the 
improvement. 

The improvement consists in applying to each eye 
lens cell an extension in which is pivoted a frame con
taining a ring, which in the present case is made 
revoluble, and arranging in these rings auxiliary lenses 
of cylindrical form adapted to compensate for the 
cylindrical curvature of the eye lens. These lenses are 
especially fitted to each case, and when once arranged 
at the proper angle they are secured so that they rest 
in a pivoted frame, but they may be swung out of the 
field of vision, as shown in Fig. 2, so that the opera 
glass may be used like any other by a person having 
normal eyesight. This improvement will open a new 
field of vision to persons who have heretofore been un· 
able to view objects through the telescope, microscope, 
opera glass, or similar optical instruments. 

Further information in regard to this invention may 
be obtained by applying to Mr . .Joseph Kornblum, 50 
Fifth Avenue, Pittsburg, Pa, 

. , . . .. 
A SYSTEM: OF PROTECTION FROM: LIGHTNING. 

The accompanying illustration represents an improv
ed form of lightning rod and a system for protecting oil 
tanks and receivers of inflammable or explosive sub
stances from lightning, which form the subject of two 
patents issued to Mr. Chas. F. Hill, of Hazleton ,  Pa. 
The rod is made tubular in form, with an internal con
ductor, and, in order to secure embedding of the con
ductor in m oist earth, there are placed upon the rod, 
near its upper end, below the finial, water-collecting 
vessels, as shown in one of the small views, which are 
in communication with the interior of the tube. They 
are designed to collect the rain, dew, or other moisture, 
and convey it directly to the embedded lower end of 
the rod, from which it can escape at the end and 
through lateral perforations. Each of the tubular rods 
may be made of sections of galvanized gas-pipe, cou
pled, as shown in the sectional view, another view also 
showing the conductor coiled around the lower end of 
the t ubular rod as it is inserted in the ground. In or
der to protect an oil tank, the atmosphere surround
ing which is often charged with inflammable vapor, 
a n umber of these rods, in the form of tubular metallic 
poles, are placed around the tank, and connected by 
conductors crossing above the tank with the conduct
ors in the rods. Another conductor also passes hori
zontally from one pole to another around the tank, and 
is connected with the conductors which cross above 
t.he tank, the latter conductors being electrically con
nected by soldering where they cross or lap each other. 
To further divert and neutralize a stoke of lightning, a 
metallic net is arranged some distance above the tank, 
the net being of greater area than the diame-
ter of the tank, and being secured to and 
supported by the several conductors and the 
poles. This method of protection is intended 
to completely take up any electrical dis
charge from a storm cloud toward an oil 
tank, and carry such discharge harmlessly 
to the earth, and it is claimed that its gene
ral adoption will largely diminish the great 
annual loss suffered from oil tanks being 
struck by lightning . 

• • • • •  
The Secret oC Aerial Travel. 

Referring to the sad fate of Professor 
Hogan, who lost his life in attempting to 
navigate the Campbell aerial vessel, illus
trated in these columns' a few weeks ago, 
some one says : 

1 3 1  
AN APPARATUS FOR RECORDING RESPIRATIONS. 

The accompanying illu8tration represents an appara
tus for indicating and recording the respirations of the 
body, which has been patented by Mr. Khurshed M. 
Tata, of Navsari, near Bombay, India. The object 
sought is obtain'ld by placing one end of a tube OV6r 
the nose or mouth of the person whose respirations are 
to be measured or recorded, the other end of the tube 
having a valve susceptible to slight movements of the 
air, or a membranous or other diaphragm to which 
light breathing will impart motion, the valve or dia
phragm having a needle or pointer, t.o indicate, meas
ure, or record the number or strength of the respira
tions. 

The tube consists of a central section of rubber 
or other elastic material, with a widened end section 
of papier mache or similar substance, to which is at
tached a mouth or nose piece, the latter being partly 
shown in Fig. 3. The nose and mouth piece are inter-

TATA'S RESPIRAGRAPH. 

changeably applied on the tube as desired, Fig. 4 show
ing one form of attachment. The outer end section 
of the tube is constructed preferably of metal, and 
from its upper surface a short tube is projected having 
a hinged gravit,y valve act<ld upon by the breath of 
the patient. A bent or angled needle is pivoted to 
this valve, the end of the ne'ldle being adapted to 
puncture small holes in a traveling slip of paper, or to 
trace a line on the paper. The ' paper is carried by 
rollers and a spindle operated by mechanism in a case 
at the end of the tube, a mainspring and a train of 
wheels:affording a sim ple form of such mllchanism. A 
modified form of the instrument is shown in Fig. 1, by 
which both the inspirations and expirations will be 
indicated, the valve tube being in this case closed 
by a bag-shaped diaphragm, w hich will alternately 
be blown out and drawn into the tube. This dia
phragm has a needle passing vertically through its 

When human ingenuity can match the 
product of nature; when it can make a 
machine possessing as m uch power and en
durance to the ounce of weight as that of 
the homing pigeon which lately flew from 
Detroit to Buffalo (225 miles) in less than 
four hours ; when it can so arrange and auto
matically shift a series of vanes like 8hifting 
feathers in a hawk's wings, which suspend 
it in the air for hours almost without appa
rent motion, when it can solve the problem 
of how this same hawk drops l ike a bullet 

HILL'S LIGHTNING ROD AND PROTECTOR FOR OIL 

TANKS. 

from the dizzying height of a half mile, and checks 
itself unharmed above its prey, then it may learn to  
travel in the air. 

. . . � .. 
ENGLTSH authorities have concluded that dynamic 

cooling, if not the sole cause of rain, is, at all events, 
the only cause of any importance, all other cau!!e!! being 
either inoperative or relatively insignificant. 

center, to which the bent or angled tracing needle is 
loosely pivoted. In Fig. 2 the place of the valve is 
taken by a piston slidin g  within a cylinder, the trac
ing needle being attached to the piston rod . A ther
mometer may also be placed in the tube, with its bulb 
in  contact with the air in such a way that the teml"era
ture of the breath may be read off from the outside of 
the tube, 
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The ClcareUe Doomeel. 

Observation in public places gives satisfactory evi
dence that the use of cigarettes is rapidly on the decline. 
Whether this is due to the stringent laws passed in 
many of the States against selling them to minors, or 
that smokers have come to their senses and have taken 
warning from their own experience and the unanimous 
condemnation of smoking cigarettes by the medical 
profession, or whether the evil practice has begun to 
i ,e looked upon as a discreditable vice to be only prac
ticed in secret, we know not ; but it is certain that, as 
compared with the past, very few cigarettes are now 
smoked in public. Cigar dealers say that the sales of 
cigarettes have fallen off enormously. The manufac
turers of these noxious things have been compelled to 
advertise largely to prevent the entire destruction of 
their business, and about the only people who can now 
be seen smoking the paper abominations are a few 
moon-faced juveniles who imagine that cigarette smok
ing gives them a litera.ry aspect, or who ambitiously 
aim at appearing manly and graceful while poisoning 
the atmosphere about them, or blowing the offensive 
smoke through the windows of horse cars until rebuked 
by the conductors. Employers and business Ulen gen
erally have arrayed themselves in opposition to those 
who persist in the objectionable practice, and young 
ladies have learned to understand that the real reason 
why their young men smoke cigarettes is that they can 
smoke twenty of them, vile though they are, for the 
price of a very cheap cigar. It will be well for ollr 
youth when the habit becomes wholly extinct. Dr. 
William L. Dudley, Professor of Chemistry in the Van
derbilt University, gives the results of recent careful 
analytical experiments made by him in his laboratory 
with the smoke of an ordinary cigarette. The test.s 
were thoroughly scientific and conclusive. The fact 
was demonstrated beyond the chance of doubt or ques 
tion that carbonic oxide is the chief constituent of 
cigarette smoke, if not all tobacco smoke, and that its 
inhalation into the air passages and lungs must, of 
neces&ity. be exceedin�ly deleterious. Prof. Dudley 
refers to published assertions that the ad ulteration of 
tobacco with opium and fiavoring drugs, and the alleged 
presence of arsenic in the paper, are the chief causes of 
the evil effects of cigarette smoking, but pronounces 
them unsatisfactory and insufficient as "explanations. 
His chemical tests, he insists, have demonstrated posi
tively the actual cause of the mischief, namely, the 
cigarette smoker's absorption of the carbonic oxide and 
other gases, causing deoxidation of the blood. and 
thereby impairing its power to build up the wasting 
tissues of the body. The cigarette habit has of late 
years become very common in this country. It is one 
of those many Europeall importations which do our 
people more harm than good. Many of our young 
men, and some of them are neither young nor inexperi
enced, are li terally burning out of themselves the best 
element of their manhood by sucking into their systems 
the poison of physical and mental degeneracy through 
the filthy cigarette. Cigar smoking and pipe smoking 
are bad enough and pernicious enough in all conscience, 
but cigarette smoking is absolutely suicidal.-A mer. 
Analyst. 

Orblt.l Motion of" Sun anel S&ar •• 
Concerning the theory that the sun is revolving as a 

planet around some star in obedience to the Newtonian 
law of gravity, it may be pointed out that a star at the 
distance of the nearest known fixed star, having a mass 
equal to the sun's, would, basing calculations u pon 
certain masses and distances given in text books of 
astronomy, attract the sun with a force equal to about 
Un that of the sun's attraction for Neptune. At the 
average distance of stars of the first magnitude, the 
controlling star would need to have a diameter equal 
to thirty-eight times that - of the sun, assuming equal 
densities for both bodies, with a corresponding mass, 
to enable it to attract the sun with a force equal only 
to that necessary for the sun to exert to hold Neptune 
in its orhit. And if we go one step further and m u lti
ply this augmented mass by the number by which the 
sun exceeds Neptune in mass, a proceeding conshltent 
with the theory in question, it would have a diameter 
approaching that of Jupiter's orbit. 

If a spherical shell be conceived concentric with the 
supposed governing star and passing through the slln, 
it would probably inclose other stars, all of which 
together, possibly with some stars without the shell, 
must also be moving with the sun around the central 
star, otherwise there would be apparently an entan
gling of systems dangerous to many suns. 

E. B. WHITMORE. 
Rochester, N. Y. 
We do not wonder that Mr. Whitmore finds difficulty 

in accepting the theory of orbits for the sun and star@, 
which he seems to have thought upon carefully and 
well, and which is advanced in elementary text books 
on astronomy. Late astronomy does not sustain that 
theory. There are no proofs that the motion of the 
-'10 or stars is orbital. whan independently considered, 
exCtl .. ' in tqe case of multiple · stars, and, possibly. 
somp. clust€>:,s of stars. Every star attracts every other 
a.ceording . to a well·known law, aDd beDee hullvidlla,l 

Jtitufific !mtriCil. 
stars must obey all these se'parate forces drawing one 
another with varying intensities at the same time in 
all possible directions. Hence the path of any star in 
space cannot follow the law of any known curve, 
neither can it be an absolute straight line. The proba
bilities of the case are that their motions are irregular 
and widely dissimilar.-Sidereal Messenger. 

. . . .. ..  

Copylnc Drawlne. by the 'Aiel of" a Camera. 

BY TIlO.-'.S 8CHTON'. 
Mechanical drawings are sometimes required to be 

reduced by the aid of photography with the camera. 
I may say the best results are to be obtained by the 
wet or collodion process. but very g<>od negatives can 
be secured with a dry plate, if properly managed. The 
greatest drawback with the dry plate is the probability 

Ali IMPROVED REVERSI1ILE SAFETY STIRRUP. of the fine lines on the drawing becoming clogged or 
A stirrup in which the foot of the user is not liable to veiled over during development. 

catch in case of accident, and the top of the bow or ring · But I have seen an excellent developer mentioned 
will not bear against the ankle of the user, - while the in the British Journal of Photography a few months 
ring or bow may be reversed at will, is shown in the ago which I have tried with excellent results. It may 
accompanying illustration, and has been patented by not, perhaps, be out of place to give it here for the 

WELCOME'S REVERSIBLE SAFETY STIRRUP. 

Mr. Jacob C. Welcome, of Burns, Oregon. The upper 
ends af the arms of the yoke are connected by a bolt, 
and spaced by a sleeve or washer, through the axis of 
which the bol t passes, and which is encircled by the 
stirrup leather. The arms spread outward to receive 
the bow or ring, which is formed with diagonal slots 
through which are passed inward projections of the 
arms, by which the ring is pivotall y  attached thereto, 
washers being arranged on the side faces of the ring. 
The body of the bow or ring extends forward from its 
tread, and should the rider be thrown, the ring would 
tilt upon the yoke, so that the foot would be quickly 
released without catching therein. 

. . . . .. 
Zigang'. Telephone. 

The prinCipal point in connection with Capt. Zigang's 
electro-magnetic telephone seems to be his discovery 
that " when a telephonic mem brane is acted upon by 
an undulating current through the intermediary of an 
electro-magnet, the currents obtained are, up to a cer
tain limit, more intense and more distinct, as the size 
of the membrane is limited and its elasticity increased." 
The apparatus is constructed in conformity with this 
theory, and is said to possess an advantage over mag
netic telephones in that it is less affected by induction 
currents from neighboring wires. 

• • • • •  
Ali · ntPROVED METHOD OF PROPELLING SLEDS. 

A novel method of propelling sleds, having for its 
object healthful exercise as well as providing a rapid 
method of transportation on ice, forms the subject of a 
patent issued to Mr. Geo. Gog, Sr. , of St. Louis, Mo., and 
is represented in the accompanying illustration. It con-

AN IMPROVED METHOD OF PROPELLING SLEDS. 

sists, first, in the application to the platform of a sled 
of crossed ropes, chains, or cords, or of a specially 
shaped stirrup piece for affording a hold and purchase 
to the feet of the rider ; and secondly, in the combina
tion therewith of an adjustable prod or spear, which, 
on being forced in the ice to the rear of the' sled by the 
rider, propels the sled in the desired dii·ection. See 
u\llliD8111 and p.neaa\ "laIaD. 

benefit of those who, like myself, have sometimes line 
subjects to copy : 

Carbonate of potassium . . . . . . • . . . . . • . . • . • • • • •• • . . . . . . . . . . .  860 !(I'll. 
Sulphite of sodinm . . . . . . . . . • . . . • • • • • • . • . • . • . • . . . . . • . . .  860 •• 
Water. . . . . . . . . . . . • . . .  . . . •  . . . . . • . . . • • •  . . . . . . •• . • • .  . . .  . •• • • •  II oz. 

To each ounce of developer, two drachms of this so
lution, together with thirty or forty minims of the or
dinary ten per cent solution of pyro (and sulphite), are 
added. The mode of development found to answer 
best is to soak the plate first of all in gallic acid solu
tion (two grains to the ounce) for half a minute or so, 
and then transfer it direct to the developer, where, in  
about another half minute, the image begins to  ap
pear. Watch ca.refully, and when the details in the 
darkest part of the picture acquire tolerable strength, 
add five minims of a sixty-grain bromide solution, and 
proceed until sufficient density is acquired. Should " 
matters hang fire at all, a few drops of the ordin/dy 
dilute ammonia solution may be added to freshen up 
t.he developer, bnt this is rarely needed if the eXQosure 
has been correct. 

On the latter point a word may be said. Though the 
use of gallic acid does not necessarily lengthen the ex
posure required, it has been found better to give more 
than is absolutely necessary. Thus, if five seconds be 
sufficient to produce a perfect image under ordinary 
circumstances, give ten or even fifteen. The result 
will be quicker development and less necessity for forc
ing, and hence less chance of fog, stain, or filling up 
the lines. Six times the normal exposure has not pro
duced any signs of the plate being overdone, indeed 
it seems next to impossible to produce such a result· 
when the gallic acid is employed in the manner de
scribed. 

. . . . .. 
The Milwaukee Garbage Con.umer. 

On invitation of Health Commissioner Martin,· a 
large number of city officials and prominent citizens 
lately visited the garbage consumer in the southern 
part of the city, and witneSSE!d the destruction of gar
bage and refuse by the Merz process, which is believed 
by some, says the Sanitary News, to be the most eco
nomical and effective method of disposing of garbage 
and refuse known at the present time. 

About thirty-five tons of garbage-" good. clean gar
bage, ,. free from ashes-is delivered at the works every 
day at this time of year. The wagons drive up an 
incline and unload upon the second fioor, where it is 
immediately thrown into the driers. The driers are 
tanks about 14 feet long and 5 feet in diameter, hav
ing a double cylinder-a small oue inside of a. larger. 
Between the shells, or the cylinders, is a steam spa.ce 
of two inches, which has a boiler pressure of eighty-five 
pounds on constantly. The cylinders have cast iron 
heads. and a large hollow shaft running through the 
center of the inner cylinder. This is also filled with 
steam, and revolves by means of gear wheels, keeping 
the contents in circulatioll until thoroughly dried. 

The moisture is drawn off by means of a large exhaust 
fan through a 12 inch pipe and forced into a spray con
denser. When the material is thoroughly dried it is  
discharged from the drier into a conveyor, which de
posits it into square tanks called extractors. After 
being sealed and made air-tight, benzine is introduced 
into the extractors and the grease is dissol ved with a 
solution of hot benzine. After all the grease has been 
dissolved and washed out. the material is sold for 
fertilizer. 

The benzine is distil led out of the grease over again 
and used. The grease is sold to soap and candle makers. 

• • • • •  
THE queer antics caused by electricity, which is com

ing into common use everywhere, is a daily occurrence. 
One of the latest happened recently at Evansville, Ind. 
During a heavy storm, a number of electric light and 
other overhead wires were blown down and crossed, 
and the electric fiuid started out to make things lively 
about the streets. Sparks were hissing and sputtering 
in all directions ; the fire department w� called out. 
and, unaware of the exact state of things, a number of 
firemen, civilians, and horses were knocked over by 
electric shocks. Finally a messenger ran to the elec
tric light station, which promptly shut down, when 
over a dozen persons were found lying about uncon
scious I!,.nd were restored with difficulty, two of the fire
men at last ac.counts remaining in a precarious condi
tion. It is such little occurrences as these which make 
the firemen and the general public alike distrustful of 
�b. vv.rhead wirn. )ggk tbef ever 10 inDoeen�. 

© 1889 SCIENTIFIC AMERICAN, INC



AUGUST 3 1 ,  18&}.] ,,{tutii{ , �mtri'.au. 
by your labors and your discoveries." M. Tisserand, 
the accomplished Directeur de l'Agriculture, in his 
usual felicitous phraseology, informed Dr. Riley that 

The Bee u rved Double-CaD:ed ClimblD: BaUle.nake. " France was but paying an old debt of gratitude." 
To the Ed-itor of the Scientific American : Those discoveries of Dr. Riley which have been of most 

In the SCIENTIFIC AMERICAN of July 27, page 57, is -indeed, almost unanticipated-value to France were, 
an article from C. I!'ew Seiss, Esq. , in which he criti- first, in 1870-73, those connected with phylloa:era
cises statements made by me in regard to the recurved the discovery of its indigenous American character, 
double-fanged climbing rattlesnake, and which were and of the identity of the French and American insect, 
published in the SCIENTIFIC AMERICAN of Ju ly 6. and the study of resistant American vines and their 

Mr. Seiss says he has known many instances where recommendation as stocks in France ; secondly, the 
rattlesnakes have been found having double fangs, and invention, in 1882-84, of the Riley nozzle, which forms 
one instance where there were three fangs on one side the essential part of all the spraying apparatus against 
and two on the other ; but he says, ,. In all of these the mildew. Since this Dr. Riley's most important 
instances the anterior fang on each side is the fang work has probably been the introd uction of the 
proper; the others, or posterior ones, are simply reserve parasites and natural enemies of the insect pest, lcerya 
fangs, ready to takl' the place of the fangs proper when Purchasi, from . Australia to California. On the plan 
broken and lost, as they frequently are." of setting a thief to catch a thief, or on the principle 

In the rattlesnake I have described, the double fangs that a reformed poacher makes a good gamekeeper, 
are not arranged anteriorly and posteriorly in regard this campaign against insect pests, by means of their 
to each other, as Mr. Seiss would have it appear, but natural enemies, is one of the happiest of Dr. Riley's 
they are placed in the jaw close together, side by side, efforts. The beautifully illustrated entomological re
in symmetrical pairs, fold down together in the j aw, ports which are officially published at WalShington are 
and can be elevated or depressed together or separately, known throughout the world, and these are the out
j ust as a man elevates or depresses the first two fingers come of the precise knowledge and artistic skill of the 
on his hand. The recurved shape of these fangs is so accomplished entomologist whom the French govem
marked and peculiar that even a novice can readily ment has so gracefully honored. Dr. Riley was in 
distinguish them from those of the ordinary rattle- England in the summer of 1887, when he unraveled 
snake of this country. F. W. COLEMAN, M. D. the mystery of the hop plant louse or " fly," which 

Rodney, Miss., July 30, 1889. causes so much havoc in the hop yards of Kent. He 
.. � • I .. recently came over from Paris to spend a couple of 

'rhe Babbl& Grub. days at the Windsor show, on which occasion he wore 
To the Editor of the Scientific American : the extremely rare badge of an honorary member of 

A few wtleks ago I was in the southern part of IlHnois, the Royal Agricultural Society of England.-London 
and while hunting shot a full· grown rabbit. I have M01'ning Post. 
often heard that old rabbits are not good to eat in the Perhaps w.e ought to add to the distinctions. It is 
summer, though the same people that would tell me hardly necessary to remind our readers that among 
this would say that they would sooner have a young the additional distinctions enjoyed by Dr. Riley is that 
one to eat than a squirrel. I shot several that were of contributor and correspondent to the SCIENTIFIC 
half or two-thirds grown, and can quite agree with my AMERICAN. 
country cousins on this point. But as to the old one ------.. -.... .......... --.----

that I shot, when I picked her up, I found that she Amateur Photo:raphy, A Delent and Modern. 

had a hump on her neck nearl y as big as a walnut, and By ancient amateur photography we mean the prac· 
on further examination saw that it contained a grub or tice of the art say fifteen or twenty years ago, with the 
something of that nature, whose black conical head wet collodion process, and prior to the present general 
was exposed 'or about a quarter of an inch. 1 cut the use of dry plates. 
skin and found the worm-like creature to be about Modern amateur photography is a very different 
four·fifths inclosed in a sack in the rabbit's skin, which, thing. It consists, subEtantially, in pointing a camera 
when the grub was taken out. seemed to be a sack and touching a spring. It requires no study, no 
lined with a pinkit;h membrane resembling a mucous knowledge, no experience, no genius, no skill.  Even 
surface, and in a perfectly healthful condition, there children are now photographers, and the camera is 
being no apparent pus exuded or any inflammation. coming to be a toy. How different were the duties of 
The grub was about one and a quarter inches long, the ancient amateur photographer was ably described 
and about flve-eighths of an inch in diameter in its mid- by Mr. Henry J. Newton in a recent address before the 
die. It was black and had a few bristly hairs between New York Society of Amateur Photographers. He 
its joints, for it  was an articulated creature with no said : 
legs or feet-like a caterpillar chrysalis. To succeed then meant hard work and study. You 

Can you tell me through the columns of your paper were required to know how to make almost every
something about this repulsive, disgusting thief who thing connected with the production of a photographic 
steals his house and warmth from the poor rabbit and print. You must know how to make collodion ; how 
makes our country cousins to say, . .  Rabbits is pizen in to coat a plate, and how to sensitize and develop it : 
the summer cauz they's got worms " ? how to construct the silver bath in which the plate 

HIRAM M. HOWARD. was sensitized ; how to make the developer ; how to 
Cincinnati, 0. , August, 1889. clean the plate ; how to prepare the nitrate of silver 
[In answer to the above, Prof. Howard, of the Di- bath for sensitizing the albumen paper ; to fume, print, 

vision of Entomology, states that the grub found .tone, and fix the prints ; how to make paste, and how 
under the skin of the neck of a rabbit is one of the rab- to mount the prints. The amateur of those times was 
bit bots, and probably the species described nearly further required to make himstllf familiar with the 
a hundred years ago by Bracy Clark in his well known chemistry involved in all this work ; first, in order 
essay on bots as Uuterebra cunicnli. The specimens that what he did he might do intelligently and success
from which he described the species were from Georgia. fully, and second, to be qualified to determine with a 
(J. horripilum is probably . the same insect and has degree of certainty what was the matter when his 
similar habits. It is found from Georgia to Nova chemicals gave unsatisfactory results. 
Scotia.-EDs.] The negative bath was one of his most treacherous 

Honor. to aD AmerleaD E ntomo)ogl.t. 
friends ; he could not predict, with any degree of cer
tainty, what would · hll-ppen to the next plate by the 
result on the one immediately preceding it. There 
seemed to be a demon lurking in the dark room watch
ing for an opportunity to get you into trouble, and as 
the negative bath wa.'1 the most sensitive, he would 
take advantage of this weak point ; and if he had got 
into it bodily, with all the sulphur and cinders he is 
supposed to have adhering to his external person, and 
stirred it up vigorously with his fabulous pitchfork 
covered with lava from the pit, it could not have made 
the bath worse than it would sometimes get in an in
credibly short time ; and this would always happen at 
the worst possible moment. If you had invited some 
particular friend to have his picture made-some one 
to whom you wan ted to show what you could do and 
what beautiful negatives you could make, how expert 
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two, and so complete would be the cure that you would 
never suspect that anything had been the matter. 
There were a few exceptions to this rule, which was 
when the trouble became chronic. I could point to a 
few examples of persons so affected ; your speaker was 
one of that class. To him there is a fascination and a 
satisfaction in experimenting. 

The development of an exposed plate brings one into 
close and intimate relation with nature. You are ad-
mitted into one of her interior sanctuaries, while Ehe 
places in your hand one of her magical wands, and 
while you look at the whittl plate before you, lo ! a 
form begins to come forth like a specter from its wind� 
ing sheet, and 'apparently it throws off fold after fold. 
of its snowy environments until it stands revealed in 
perfection and beauty. What can there be more 
wonderful than this ? 

A Geor:la Po .. um Orehard. 

A few m iles west of Griffin is the home of William 
Throckmorton. Mr. Throckmorton is the proprietor 
of the most unique and remunerative farm in Georgia. 
It is the " Lime Creek Possum Farm."  

On the very crest of a well-wooded hill is a comfort
able cottage surrounded by beautiful shade trees. At 
the foot of the hill is a pretty branch running through 
the very center of a ten acre persimmon grove inclosed 
within a high board fence. The persimmon trees are 
interspersed with a quantity of old hollow trees and 
hollow logs planted in the ground . 

It was in the early afternoon when · we arrived, and 
to the uninitiated the farm appeared to be an immense 
fruit orchard bearing an oblong whitish sort of fruit 
hanging from the dead limbs of the trel'S by a long, 
black stem. But appearances were decepth'e. It was 
not fruit, but between seven and eight hundred 
possums taking their afternoon siesta. 

The possum, when desiring to take a nap, simply 
climbs the most convenient tree, walks out on a limb, 
wraps his tail one and a half times around, and swings 
his body out into space. His legs and feet are drawn 
close in to his body and his head drawn up between his 
shoulders until it forms an almost perfect ball, and ap
pears to be a great pear covered with white fur. 

The sun was slowly setting below the distant pine 
mountains and we were still gazing at the queer ob
jects in amused wonder when a half dozen little 
po!!sums emerged from the pocket of their mother, ran 
up her tail and commenced playing on the limb above. ' 
In a few minutes this marsupial stretched her head 
and then her fore-feet out. She swung herself once or 
t wice, grabbed her tail with her forepaws and climbed 
up it to the limb, which she caught with her claws, un
twisted her tail and pulled it up. Hardly had she 
balanced herself when the half dozen young ones 
climbed into her pocket and were hid from view. She 
then climbed down the tree. 

While this was going on, more than 700 others had 
awakened and were coming down from the trees. 
Reaching the ground, each one madl' for the creek, 
drank, and then ran up the hill to a pen in which they -
were to be fed. 

They were of all sizes. Some would barely weigh a 
half pound, while others would tip the scales at thirty. 
The possum, when hungry, utters a sound which is a. 
cross between a mew and a moan. Over 700 possums 
were together so thick that the ground could not be 
seen between them, and the small ones had been forced 
upon the backs of t.he larger. All were uttering this 
peculiar sound.-Atlanta (Jonstitution. 

. 4 . '  .. 
Phollphoru •• 

An improved method of producing phosphorus con
sists in treating bones or powdered min eral with nitric 
acid. A large proportion of the calcium is then re
moved from the solution-on the addition of potassium 
sulphate to liquid-in the form of calcium sulphate. 
The liquid then contains phosphoric acid and potassium 
and calcium nitrates. After removing the precipitated 
calcium sulphate by means of filtration, sufficient mer
curous nitrate is added to precipitate the phosphoric 
acid as mercury phosphate. . The phospha.te of mercury 
so obtained is collected and dried, and afterward dis
tilled with carbon, when mercury and then phosphorus 
are distilled over. The mercury may be reconverted 
into nitrate to serve as a second charge, and the liquors, 
after removing the mercury phosphate. yield, on add
ing more potassium sulphate. a solution frorn which 
potassium nitrate can be crystallized. 

.. . . , .. 

Weight aud Power of Boller.. 

The announcement that the French government has 
-conferred upon Professor C. V. Riley, entomologist to 
the United States Department of Agriculture, the dis
tinction of Knight of the Legion of Honor is one of 
considerable interest to English agriculturists. In the 
first place, Dr. Riley is an Englishman by birth, having 
been born in London in 1843, while the early :y ears of 
his boyhood were spent at Walton-on-Thames ; and 
secondly, wherever economic entomology has made 
any progress-in whatever district the art of circum
venting the ravages of destructive insects has made 
any headway-Dr. Riley's name is as a household word. 
It has previously been st·ated in these reports that Dr. 
Riley is expert commissioner for Group VII. and repre
sentative of the Secretary of Agriculture in Paris in 
connection with the exhibition, the beautiful and 
typical American agricultur.al display having been got 
together under his direction. It is not, however, in 
this official capacity that Dr. Riley has been decorated 
by the government of France, but solely in acknowledg· 
ment of his scientific work. M. Leopold Faye, the 
Minister of Agricul tnrl', has emphasized this circum
stance, for, in writing to Dr. Riley last week, he said , 
· '. In conferring on yon this high distinction· the govern
mept of the republic has sought to reward the import· 
ant services which yon have renderpd to agriculture 
Ifenerally (If aU vountriu, IlInd partieuiarl, 59 i'raah, 

you had become-then this demon delighted to get into 
The indicated horse power developed from various 

the bath and muddle it, so that, do the best you could, 
nothing but fog, fog, would be the result. The English boilers per ton weight of boiler is stated to be 

as follows : amateurs of those times wished frequently that Job 
had lived in their times and had become an amateur Peninsnlar and Oriental steamers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16'6 

H. M. S. Anson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2111 
photographer ; they did not believe he would think a Locomotive boiler of torpe�o catcher . . . . . . . . . . . . . . ; . . . . . . . . 43'0 
few boils of any account, or if he did he would not Locomotive boiler of torpedo boat . . . . . . . . . . . . : . . . . . . . . . . . . . .  48'0 
have taken the first premium in a competition for Thornycroft's water tnbe boiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55'0 
patience. The useless dead weight in boilers and machinery 

It was such vexatious trials which kept the ranks of carried by many steamers is something enormous. The 
a mateurs thin, and ",ben one happened to be exposed ingenuity of engineers is greatly needed in this direa
!lIDQ tvell the lenr, bill .".ld �8' filTer h In It ror .. I' .t.lcm, 
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THE JrlaoCOY PNEUlIIIATIC TOOL. 

We illustrate in the present issue a machine which is 
of peculiar interest froUl a strictly mechanical as well 
as from the general point of view. It is the in vention 
of Messrs. James S. MacCoy and George Williams, of 
the city of New York, and of Mr. Frank H. Marsh, of 
Newark. N. J. W ithin its own field, which is a varied 
one it seems destined to effect an important modifica
tio� in industry. It involves the application of the 
principle of light hammer blows, repeated with high 
velocity, to the execution of mechamcal work in wood, 
m etals, stone, and other materials. In a certain sense 
it recalls the sand blast, where the percussion of an 
almost infinite number of projectiles is caused to wear 
away and engrave a smooth surface. In the MacCoy 
im plement, a single cutting tool is used, but is sub
jected to an immense number of blows repeated with 
the highest velocity and at a rate as yet undetermined . 
The instrument is remarkable as well for its simplicity 
and power as for its wide range of work. and by its 
action attains a mode of operation peculiar to itself. It 
is cal led a pneumatic tool, as it is generally desig�ed to 
be held in the workman's hand and to be driven by 
compressed afro Carried by a suitable support, it cau 
be driven equally well by steam. We shall first describe 
the tool as briefly as possible. 

It consists of a cylindrical case bored out internally 
!!IO as to receive a piston. The actuating portion of the 
piston is uppermost as the sectional ill ustrations 
stand, and is prolonged downward of reduced 
diame�e�, as if forming a piston rod, which again 
expan9t!"'so as to form, a second piston-like collar 
or hammer head. The. actuating portion, as we 
have termed it. which is really the piston proper, 
is contained in its own chamber, within which it 
can reciprocate like the piston of a steam engine. 
At the end of each stroke it is air-cushioned. 
From the lower part of the tool a stem projects 
adapted to carry any desired chisel. This stem is 
free to move up and down. In the lighter class of 
tools it is normally pressed upward by a spiral 
spring. When the piston is driven downward, it 
strikes the head of this loo!!e stem. At the upper 
end of the case is a nozzle to which a hose con
nected to an air or steam supply can be connected. 
The piston is drilled transversely, and in this 
aperture a valve travels back and forth. It i6 
turned out of a single piece of steel, and cylin
drical, with three collars. Four passages for air 
go through the piston. As the valve travels back 
and forth, it opens and shuts the valve openings, 
so as to admit compressed air to one end or the 
other of the piston, and to bring each end of the 
air chamber or cylinder alternately in communica
tion with the atmosphere. The compressed air 
itself causes the valve to travel back and forth. 
The effect is simple. When air at high pressure 
is admitted, it actuates the valve, and in conse
quence the piston, which at once starts into action 
with lightning-like rapidity. ' It beats back and 
forth, air-cushioned at the end of each stroke. on 
each downward movement striking the upper end 
of the stem. As many blows per minute as 15,000 
are spoken of by the inventors. Whether this 
rate has been attained is doubtful, but with its 
air-driven valve and exceedingly limited number . 
of parts, it has the capacity for velocity, and cer- . 
tainly attains a wonderfully high rate of action. 

as;Iarge as the. hand. Almost as fast as the tool could be 
conveniently.moved forward, even without obstruction, 
it plows its way through the material, absolutely plan
ing the solid stone as a carpenter would treat a block of 
soft wood, but deeper and wore rapidly. A more re
markable exhibition of power cannot well be thought 
of. A tool weighing, perhaps, fifteen or twenty pounds, 
held without any bracing by the workman, cuts stone 
as if it were cheese. 

To show its delicacy a smaller one may .be used. A 
tool not mnch larger than a pen holder, designed for 
fllling cavities in teeth, is fitted with a chisel. With 
this marble can be carved with the greatest delicacy, 
the shaping reminding one of modeling in clay. The 
marble yields to the rapid percussion as if it were 
a plastic material. 

Its action on iron comes next. A cut can be carried 
right across a smooth face, with slight pressure from 
the person holding it, a smooth chi p or shaving curling 
away sidewise from the cut, sllch as might have been 
turned out by a sharp chisel driven by a skilled 
workman. In wood the act.ion is the same. With a 
gouge as cutter, chip after chip is cut away, the wood 
yielding with curious and almost plastic facility. The 
cut can be carried up to the very edge of the block 
without danger of splitting. When the gouge is forced 
in too deeply, the work is checked, but by keeping one 
or the other corner free, the chips come away as fast as 

a b 
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just as a carpenter would plane wood. All these are 
possible on account of the absence of recoil. 

We illustrate several of its applications. In the mine 
it can be used to cut away the mineral. This use illus
trates the lowest stage of stone cutting. In the marble 
factory and sculptor's atelier it is used for the most 
delicate carvings. Work of the most artistic type can 
be executed by it with a rare combination of freedom 
and precision. The iron worker uses it for chipping 
and calking. We illustrate its use on steam boilers. 
Finally, its use by the jeweler on repousse work is 
shown. The worker in preciouR metals, and in art 
work generally, can employ it with great effect, also, 
as an engraving tool, and can prod uce beautiful effects 
by combining engraving with repousse designs, all 
performed by it. 

The tool can be seen in operation at the works of the 
American Pneumatic Tool Co. , 43 1 Eleventh AveilUe, 
New York City. 

.. .  e . •  

The Lellllon of' Spokane. 
Providence seems determined to teach the growing 

young giants of the West lessons not to be forgotten. 
And first among these lessons. w hich are applicable 
not only to Seattle and Spokane, but to every young 
town or city on this continent, are the absolute ne
cessity of an ample water supply under rressure and 

the employment of fireproof or as nearly fireproof 
materials as may be in .construction. 

At Spokane the story is, in many respects, an 
exact repetition of the destruction at Seattle, 
wooden structures, dry as tinder, insufficient water 
6upply and pressure, with the result that the sub
stantial and well built portion of the city was 
swallowed up in a conflagration that. could not be 
checked. 

The object of our remarks is not to point out so 
much what has happened, as to suggest that it is 
within the reach of every community to prevent a 
repetition of like disasters. In the first place, the 
supply of water under pressure is not the expen
sive matter that it formerly was. The improve
ment in manufacture now gives ns at a moderate 
price a sheet steel pipe of sufficient size to serve 
as a water main, and only 16 or 18 B. W. gauge, 
and yet with a bursting strength of 700 pounds to 
the square inch and a working pressure of one
third that figure. This pressure is one that would 
al ways be of great assistance in case of fire, and 
in many instances would have enabled an other
wise destructive fire to be checked in the outset. 
Tho'ln, again, the question of keeping up this preS;.' 
sure, if not supplied by natural gravitation, is 
being simplified and cheapened every day. Pumps 
are more reliable and economical in their duty 
year by year, and no young community need be 
deterred from undertakin� a thorough waterworkS 
system on the score of expense or difficulty of 
obtaining the necessary technical information. A 
slight investigation, into the matt-er will convince 
any one that the investment would be a good one 
and a very efficient form of insurance. 

The tool is provided with its own throttle or , 
cut-Off, valve for stopping or starting it. This, as I 
now adopted. acts by closing the air outlet. It ; 
has no projecting parts, and is casehardened l 
throughout, so that it is not susceptible of inj ury. 

a. FrOnt sectional elevation. b. Side sectional elevntion. c. Showing eduction 
ch amber. d. Induction chamber and side.stop motion. e. Valve chamber 

plan. J. Throttle plan. 

A still better form of insurance is prevention of 
fires, and in referring to this part of the subject 
we are only repeating what we wrote in our issue 
of July 6th-l'emarks which are emphasized by the 
Spokane fire. Wood is, and always will be, used 
as 1001: as it is cheaper and more convenient than 
other materials as the prime factor in construction 
of a new town. 

The danger attending its presence must there
fore in some way be avoided, and this can best be 
done by the use of fireproof paints. Their cost 
would be a small price to pay for the im munity 

It will stand the most severe usage and even abuse . . 

To the stem the cntting tool or chisel is attached, . 

the lever end of the stem entering into a hole drilled and 
reamed in the end of the chisel. From the description 
it will be seen that the construction is simple to the 
last degree, a piston, valve, and loose stem being the 
moving parts. In some of the larger sizes the spring 
for pressing back the stem is not used. The stem drops 
forward out of reach of the striking end of the piston 
head. In this class the chisel receives no blows until 
pressed upward within reach of the piston head by con
tact with the work. 

To drive it, air at a pressure of about 40 pounds to 
the inch is used. A number of sizes are constrncted 
for a large range of work. As a cutting instrument, it 
may be used on every material-wood. stone, or metal. 
As a tamping machine, it can be employed for every
thing, from filling teeth to calking steam boilers. It 
has also received an extensive application for repousS6 
sil ver and sheet metal work and engraving. 

To acquire an idea of its power, the action of the 
large size upon a block of brown sandstone may be 
cited. A heavy chisel. two or three inches wide, is in
serted in place, the air is tnrned on, and at once the 
tool begins to hum like a top, a.nd v'ibrates, or rather 
tremble!!, in the hand. The cuttin� tool is now pressed 
against the !!Itone by the operator. The multiplicity of 
light blows be�in to show their force. The stone at the 
point of the chisel is converted at once into dust, the 
edee enten the litone, and beeins to wedge off chips half 

SECTIONS OF THE MACCOY PNEUMATIC TOOL. 

the tool can be moved around so as to cut them away 
from the body of the wood. 

The above describes the experiences of the writer. 
It is safe to say in each minute the instrument strikes 
more blows than a good workman would in a day of 
teu ,hours. Owing to the small range of action of the 
piston, the blows are individually of slight force, the 
remarkable power being derived from their multipli� 
city. These trials disclosed the more characteristic ac
tion of the tool where cutting is involved. It is also 
used to actuate a striking tool for doing repousse work 
in metal. The metal yields to the blows, swelling up 
into shapes that by the skillful operator can be given 
any shape, such as birds, fruits, or other objects. 
Sepa,rate strikers ar� provided for different inside 
and ��outside work, and the, striking bits can be 
changed at will according to the class or stage of the 
design. , " 

Owing to :the' extreme rapidity of the succession of 
blows, no recoil, or a very slight and easily controlled 
one only, is felt. To this peculiarity, much of the effi
ciency of the instrument is due. It can, without trou
ble, be held to its work, and the finest lines of a design 
can be followed with ,precision. Marble can be cut 
away to a pencil mark ; across a smooth surface of iron 
a cut can be carried with the utmost accuracy. On 
some materials it accomplishes a new result in its plan
ine action. Thus, atone can be worked off to a surface 

afforded, as a cheaper form of insurance cannot be 
found, and it is a matter of astonish ment to us that the 
general adoption of these protections should be so slow 
in the West, where wood is so largely used and the 
danger so evident.-Engineering and Mining Journal. 

.. . . . . 
A To�er on Eagle Roek , Wee' Orange. 

Eagle Rock, at West Orange, N. J. ,  is 640 feet above 
tidewater. It is proposed to b uild upon it an iron 
tower 400 feet high, with elevators to take passengers 
to the top. and to construct to the rock, from Wash
ington Street, Orange, a cable railway for passengers. 
In addition to this the plateau will be improved and a 
hotel and wagon sheds will be erected. The view from 
Eagle Rock embraces the ocean, New York bay, and 
Coney Island. besides the broad and beautiful valley 
in which the city of Newark and the counties of Essex 
and Union lie, and an extended view of the Hacken
sack valley. 

. . . , .  
A. New Gun. 

The Board of Ordnance and Fortification, under the 
authority of an act af Congress, hl!oVEI appreved the con
struction of one e inch Haskell multicharge dynamite 
gun, to cost $28.000, payable on delivery at Sandy 
Hook, N. J .• where the gun is to be tested. We un
derstand the new gun will be constructed soon. Novel 
results are expected. 
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A , POWERFUL BATTERY.· ing should be turned_ over upon the edgej of the Ibox An AlDerlcan Abroa,d. 

The plunging battery shown in Fig. 1 is a very pow- and made to adhere by heating. The box llhould be While emperors and queens are receiving the high
erful one, designed for running an electric motor or for thoroughly coated with shellac varnish inside and out- est ,honors and the most lavish entertainment within 
supplying a current to three or four small incandescent side, and allowed to dry before introducing the lining. the province of royalty, an American has commanded 
lamps. The battery consists of eight elements, each Glass jars suitable for this battery may be purchased a characteristic welcome in Europe. '.rhis is Edison, 
formed of t wo 6 X 10 inch carbon plates :J4 inch thick, from dealers in electrical supplies. They are quite ex- whose genius commands the homage of Paris, London, 
and one zinc plate of the same size, suspended in a cell pensive and liable to be broken. Porous shells of vari- and Berlin. One of the most modest and least pr�ten. 
3�X 7� inches and 9 inches deep. ous ,sizes and shapes .are also obtainable. These, when tious of men--not even Franklin had more marked 

The upper ends of the carbon plates are paraffined, saturated with hot paraffine, make excellent battery simplicity of manner-he has been received in the pre
as shown in Fig. 2, by heating the ends only and rub- jars, which cost less than glass. , occupied and distracted French capital as one of the 
bing on paraffine, allowing it to melt and soak into the Eight of these cells are placed in a box having re- wonder workers of the modern world. ' Kings and 
pores of the plate until a strip about 1� inches wide movable sides and a frame extending over the top. To princes have visited the exhi bition during this summer 
across the end of the plate is well filled with paraffine. the vertical standard of the frame is loosely fitted a of fetes and surprises, but not one of the d istinguished 
This treatment prevent15 the solution from ascending horizontal frame which supports the plates of the bat- personages of the Old World has received a higher 
by capillarity and destroying the connections. tery. In the upp'er part of the frame is journaled a tribute of appreciatiou or a more enthusiastic welcome 

The plates are arranged as shown in Fig. 2, the zinc shaft provided at opposite ends with drums, to which than this master mechanic. Even royalty has joined 
plate being located between two carbon plates and sep- are attached chains for lifting the horizoutal frame and in this democratic greeting to an untitled and unos
arated from them by strips of paraffined wood :J4 inch plates supported thereby. The shaft is provided with tentatious mnn of genius. The English Queen has 
thick, 1M inches wide, and 8 inches long. The plates a crank by which it may be turned, and with a ratchet honored him by sending a message of congratulation 
and separating strips are clamped together by thick which is engaged by a spring pawl attached to one of breathed from her own lips into one of his phone-
strips of paraffined wood arranged upon the outer the stardards. .graphs. 

side of the carbon The copper strips connected with the zinc plates are America could IHH A in Europe no worthier repre· 
plates, and b 0 I h, clamped to the strips extending from the carbon plates, sentative of thl 
preferably of brass, and the terminal strips are provided with binding posts consummate flow· 
passing through the for receiving conductors. Each set of plates is provid- er of its nationa. 
ends of all of the ed with a hook, attached to the clamping strips by life and progress 
strips. The electri- means of a crossbar of yulcanite or vulcanized fiber. than this modest 
cal connection with These hooks are designed to be placed on the shaft scientific investi
the zinc p I a t e  i s  when it is desired to use only a part of the ' cells, the gator and ind us
made by inserting a unused plates being detached from the others and sus- trious mechanic. 
copper strip, b, be- pended out of contact with the solution. On account Its chief contri
tween the plate and of the difficulty of removing the hard and almost insolu- butions t o t h e 
the wood strip. The ble crystals of chrome alum formed in batteries em- world's stocK of 

Fig. 2.-PARAFFINED PLATE. connection with the ploying a solution of bichromate of potash, a bichro- civilization have 
carbon p I a t e  s i s mate of soda solution is substituted. The crystals been the works of 

made in a similar way, the strip, b, being looped so as forming in the bichromate of soda solution are readily its inventors. In 
to form a contact with both plates without touching removed from the cell. t h a t  beneficent 
the zinc. This solution is made by dissolving bichromate of field of h u m a n 

Before the elements are put together, the zinc plates soda in warm water to saturation, allowing it to cool, effort its sons are , 
SllOUld be carefully amalgamated. This is done by then slowly adding commercial sulphuric acid to the u n  r i v a l  e d f o r ' 
dipping each plate into a jar of dilute sulphuric acid amount of one-fifth of the volume of the bichromate practical s k i  I I , 
(acid 1 part, water 10 parts), containing mercury at the solution. As the gutta percha lining of the cells melts habits of scientific : 
bottom. As soon as the lower end of the plate is coat- at a low tem perature, the solution should be allowed investigation, and 
ed with mer!lury it may be lifted from the solution, in- to cool before pouring it into the cells. triumphs of mind 
verted, and allowed to stand until the entire surface of The plates should not be plunged into the solution over m a t  e r i a  I 
the plate is perfectly covered with mercury. If there , to a greater depth than is necessary for the production forces. While the Fig. a .-ARRANGEMENT OF B A T TERY 

are portions which do not receive the mercury, they of the desired current, and they should always be European conti- PLATES. 

are scraped or sand-papered and returned to the acid withdrawn after use. The electro-motive force of this nent to-day is a circle of camps swayed by the caprices 
solution, when mercury is applied locally. battery is 16 volts, and the maximum current is 4 am- of sovereigns whose inherited functions are their only , 

If the amalgamation is perfect, the plates will not peres. This battery is designed for running the simple title to fame, America has expended its energies in 
elel)tric motor described in SUPPLEMENT, No. 641. ",(Irking out an industrial development that is the 

Fig. 4.- FORMING THE GUT TA PEReHA LINING. 

require re·amalgamation. An amaljramating solution 
is made by dissol ving m ercury in nitric acid, then add
ing water so as to make a 10 per cent solution of the 
mercury nitr!l.te. A zinc plate immersed in the solu
tion becomes amalgamated, but the operation requires 
frequent repetition. • 

The cells consist of pine boxes of the size mentioned 
lined with g-utta percha. The operation of l ining is 
quite simple, and the cell, if well made, is durable. A 
wooden form is made which is the 
thickness of the gutta perch a 
smaller than the boxes. Around 
the sides and end of this form is  
wrapped a sheet of gutta percha, 
which is % inch wider than the 
form, the edges of the sheet being 
allowed to project beyond the form, 
as shown in Fig. 4. 

A piece of gutta perch a of suita
ble width and length is placed upon 
the form within the projectinjr 
edges of the sheet already in posi
tion. The edges are then warmed 
sufficiently to render them adhesive, 
by means of a lamp flame or by 
holding a hot iron near enough to 
soften the gutta percha. The edge 
is then turned over in the manner 
illustrated. The fi n gers should be 
moistened to prevent the gutta 
perch a from adhering to them. 
When the lining is complete, it is 
placed in the wooeen box and expanaed io fit by fill
ing i� with warm water. , The upper edges of the lin-

.. From " Experimental !,!cleJ].ce." by Geo. M. Hopkins. In press. 
Mnnn &, Co., pnbliehera, New York. 

When'the winding of the motor is of coarse wire, the Marvel of Christendom, and the real leaders of its 
battery may be connected two cells in parallel and pacific progress have been and are its inventive me
four in series. The resistance of the motor may be re- chanics-men of the Edison stamp.-N. Y. T1·ibune. 
duced by connecting the field magnet terminals direct- • ' . .  • 
ly with the commutator brushes; thereby making it A CoanterlDlnlng Torpedo Ship. 

a shunt machine. In t,his case it will be advantageous Captain Zalinski, U. S. army, states that a ship spe
to connect the cells, four in parall el circuit, and two in cially designed for countermining and carrying the 
series. If the resistance of the motor is so low as to pneumatic torpedo gun is now under discussion. It it 
permit of connecting all the cells in parallel, without to be of 3,300 tons displacement, on a d raught of 18 ft. ; 
unduly heating the coils of the motor, this arrange- it is to be turtle backed. protected by 5 in. of steel 
ment will yield the ,best results. When the motor is armor, and is to have its under-water hull especially 
connected as a shunt machine, too much of the current strong, being well protected from the action of torpe
will go through the winding of the field magnet. unless does by numerous compartments and cellular subdivi
some additional resistance is included in the field mag- sions, these latter being filled with cell ulose, if found 
net circuit. A coil of No. 24 iron or German silver wire desirable. She is to carry an am ple supply of coal and 
will answer for this resistance. The required length can ammunition. The shells to be used will be of 8 in. 
be readily determined by experiment. sub-calil:>er, fired from 15 in. guns, of 100 lb. bursting 

"it ,  • •  ., 
THE oldest steamer in the world, according to the 

Steamship, is lying in Bowling Harbor, on the Clyde. 
The Industry, built in 1814, plied for about sixty years 
on the Clyde, and was finally laid up where she now 
lies. Last year the engine, a side-lever one, with spur 
wheel gearing, was taken out and placed in the Kelvin
side Park at Glasgow. The old boat is fast breaking 

charge. It is supposed that 1 ,200 of these will suffice 
for countermining a channel 7 miles long and 100 yards 
in width. Three guns are to be mounted forward aDd 
abreast of each other, as in the Vesuvius, the middle 
gun to be fixed in direction but capable of elevation, 
while the two outer ones will have a slight lateral train. 
Sets of shell will then be thrown so as to clear the 
channel, 100 ft. at a time. It is thought that the lip-

ward lift of the great wave formed 
by the simultaneous explosion of 
three shells . will not only explode 
the fixed mines and break up con· 
necting cables, but also tear the 
buoyant mines and circuit-closing 
buoys away from their moorings. 

•• • •• 
Saccharine. 

This substance, which, as known, 
is three hundred times sweeter than 
sugar, is beginning to be felt by the 
beet sugar manufacturers as a very 
dangerous enewy. It is stated that 
in Germany, already, so much sac
charine has been made as to render 
5,000 tons of beet sugar superfluous. 
It is principally employed in the 
preparation of fruits and the pro
duction of sweet liquors. It is not 
a food stuff. Indeed. it has been 

Fig. 1-LARGE PLUNGE BATTERY. condemned by eminent medical au-
thorities as directly prejudicial to 

up, and will doubtless l!hortly disappear. The engine, [health' The sugar manufacturers are of the opinion 
however, will show to future engineers what a side- that saccharine sh.uld only be sold by chemiflts. 
lever engine was like, and how it was connected by Franee, Ital y, and 1"ortu«al are already contemplating 
�earing to the paddle sha.ft. imp08i� a tax upon it. 
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THOlU.S CORWIN DNDEImALL. 
BY lIABOUS BBN.lA)(lN .. 

We have followed from year to year the meetings of 
the American Association for the Advancement of Sci
ence, as they have been held in various parts of the 
Union. In 1886 New York Oity was its meeting place, 
last year it was Cleveland, and this year the Asso
ciation is gathered in Toronto. 

On this occasion the president is a distinguished 
officer of the national goyernment. In succession, 
the secretary of the Smithsonian Institution, Professor 
S. P. Langley, and the director of the United States 
Geological Survey. Major .J. W. Powell, have held 
the presidency, and this year it falls to the superin
tendent of the United States Coast and Geodetic Sur
vey. 

President Mendenhall was born on October. 4, 1841, 
near Hanoverton, in Columbiana County, Ohio. He is 
the son of Stephen and Mary Mendenhall, and is de
scended on his father's side from Benjamin Menden
hall, who, with his brother .John. both Quakers, emi
grated from near the manor of Mil denhall, Wiltshire, 
England,  with William Penn, and settled in Delaware 
County, Pennsylvania. 

The only schooling that young Mendenhall ever 
received was that bbtained in a small country village, 
under conditions which, at best, were far from favora
ble. But an early fondness for the study of mathe
matics and natural sciences led him to follow these 
branches by himself, and h i s  present reputation as an 
authority on such matters is entirely the result of his 
own efforts. 

In 1873, on the organization of the Ohio State Uni
Yersity, he was elected to the chair of ph ysics and me
chanics, which he then held until 1878, when he ac
cepted the professorship of physics in the Imperial 
University of .Japan at Tokio. While in .Japan, in ad
dition to organizing a special course in physics and 
establishing a physical laboratory in connection with 
the science department of the university, he  accom
plished much scientific work. He founded a meteoro
logical observatory, in which systematic observations 
were maintained during his stay and afterward until 
it was merged into · the general meteorological system 
which was established by the .Japanese government. 
Detailed reports of the work were published both in 
the English and .Japanese languages. Professor Men
denhall also carried out an investigation on the force 
of gravity at the sea level and on the famous Japan-

. ese extinct volcano Fujiyama, on the summit of which 
he Wall encamped with a party for several days while 
enga.ged in that work. He made careful measurements 
of the figure of the mountain and of its density, from 
which data he deduced a value for the mass of the earth 
that agrees very closely with that which Francis Baily 
obtained by the Cavendish method. About this time he 
also made a series of elaborate measurements of the 
wave lengths of the principal Fraunhofer lines of the 
solar spectrum by means of a large spectrotneter which 
at the time of its construction was one of the most per
fect in existence. As this investigation was made be
fore Professor HEmry A. Rowland had produced his 
famous diffraction gratings, some fine specimens of 
Lewis M. Rutherfurd's . rulings were employed. No 
very exact measurements of the gratings space was 
made ; hence the results were only valuable as relative 
measures, but as such they rank among the best pub
lished up to the recent introduction of more accu
rately known rulings. Professor Mendenhall became 
interested in earthquake phenomena while in .Japan, 
ana was one of the founders of the Seismologi
cal Society of Tokio. With Professor E. S. Morse 
and others he gave public lectures on scientific sub
jects to general audiences in the temples and theaters of 
the city of Tokio, out of which grew the establish ment 
of the first public lecture hall in the .Japanese empire. 

In 1881 he returned to the United States and re
sumed his chair at the Ohio State UniYersity. In the 
following year he organized the Ohio State Weather 
Service, of which he was director nntil 1884. He was 
the first t.o devise and put int,o operation a system of 
weather signals for display u pon railway trains. The 
system of signals used became general t.hroughout 
the United States and Canada, and continued in ser
vice until the introduction of a new code by the chief 
signal officer in 1887. 

Prof. Mendenhall was appointed, in 1884, professor in 
the United States Signal Service at Washington, where 
he organized and equipped a physical laboratory in 
connection with the office of the chief signal officer, and 
inaugurated systematic observations of atmospheric 
electricity. In connection with this work he investi
gated the methods for determining ground tempera
r,ures, for which p urpose he has invented several forms 
of apparatus, and he was the first to establish stations 
in the United States for the regular collection of earth
q uake phenomena. He was sent to Charleston im
mediately after the earthquake of August 31, 1886, and 
made a report upon the agitation, with a 'coseismic 
chart showing the disturbed area. 

In 1886 he resigned from the service of the govern
ment to accept the presidency of the Rose Polytechnic 
10lltitute, in Terre Haute, lod. Thi. plaee he held wUh 

great credit to himself. guiding, with able hand, the 
fortunes of this young institution through the struggles 
of its early existence into an assure. place among 
the technical schools of the country. At the recent 
commencement exercises he was able to say that every 
member of the graduating class had already secured 
an engagement of some sort, thus being able to at 
once begin his life work. No greater evidence . of the 
thoroughness of the training at that institution could 
be forthcoming. 

Early in .July of this year Professor Mendenhall was 
nominated by the President to fill the place of super
intendent of the United States Coast and Geodetic 
Survey. This office, one of the most d istinguished 
scientific appointments in the country, has been held 
by men of great eminence. That so worthy a successor 
has been found to Alexander Dallas Bache, Benjamin 
Peirce, Julius E. Hilgard, and others, whose reputa
tions as scientists are so celebrated, is indeed a matter 
of congratulation. 

Professor Mendenhall has lectured extensively to 
popular aud iences on subjects mostly relating to phy
sics. He has given courses and single lectures at the 
Lowell Institute i n  Boston, the Peabody Institute in 
Baltimore, the Cooper Institute in New York City, the 
Mechanics' Institute in Cincinnati, and elsewhere. The 
honorary degree of Ph.D. was conferred on him by the 
Ohio State U niversity in 1878 and that of LL. D. by the 
University of Michigan in 1887. 

PROF. T. O. DNDENHALL, PRESIDENT AlrIERICAN 

ASSOCIATION FOR ADVANCEDNT OF SCIENCE. 

Besides membership in many scientific societies. he 
was in 1887 elected to tlie National Academy of Sciences 
before which body he has read the follo�ing papers : 
" On the Influence of Time on the Change in the 
RE>sistance of the Carbon Disk of Ed ison's Tasimeter ; "  
" Seismoscopes and·Seismological Investigations; " " On 
an Improved Form of Quadrant Electrometer, with 
Remarks u pon its Use ; "  and " Recent Researches i n  
Atmospheric Electricity. " 

He was elected a member of the American Associa
tion for the Advancement of Science at the Indianapolis 
meeting in 1871, and was advanced to the grade of 
fellow in 1874. In 1882 he presided over the section on 
physic!>, and at that time delivered the usual address. 
He has been a frequent attendant at the meetings since 
that time, and last year was chosen president, in which 
capacity he will act at the Toronto meeting. 

His many scien tific articles include original papers 
published in the P1'oceedings of the American Associa
tion for the A dvancement of Science ; the American 
Journal of Science, Nature, Populm' Science Monthly, 
and other periodicals, also he is the author of mono
graphs that were issued by the University of Tokio 
and several special reports on seismology issued by 
the United States government. In addition to the 
foregoing, he has publiRhed a J,Wpular treatise entitled 
.. A Century of Electricity " (It>ston, 1887). 

• • • •  • 
FaIr oC the American In.lltute. 

,The opening of the American Institute fair, on 
October 2, is an item of interest to the inventors and 
mannfacturers, and the record of last year shows more 
than double the number of visitors, at the reduced 
price of admission, than of the previous year. The 
forthcoming exhibition will be the 58th in the history 
of the Institute, and as the arrangements for space 
and selling privileges are now being made, early ap
plication to Mr. Charles Wager Hull, the g,eneral su
perintendent, at the office of the Institute, Astor Place, 
New York City, is a word of timely RQvietl te those 
wbv wl.b. II! 9D9WiB", 
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Camphor Compound •• 
The compounds formed by camphor with chloral, 

phenol, betol, salol, resorcin and other substances have 
attracted some attention in recent years in consequence 
of the introduction of some of them into medicine. 
Most of them present the peculiarity of being liquid 
products of · the combination of two solids, and even 
when this is not the case, as in the compound!! of 
camphor with hydroquinone, salicylic acid , tannin, 
and gallic acid, the temperature of the melting point 
of the joint product is much below that of either of its 
constituents (Repe1·toire, .July 10, p. 289). M. Caz.en
euve points out that these camphor compounds are 
probably more n umerous than is generally supposed 
(Jour. Pharo Chim.,  .July 15, p. 49). Even resin and 
gum resins are said to soften in contact with camphor, 
and gutta percha has been reported to behave similarly. 
Although in many of these cases true compounds are 
probably formed, in which the individual properties 
of the constituents are mod i fied, the exact nature of 
the combination has not yet been explained, and it is 
evident that it is com paratively feeble. It is known, 
for instance, that upon Imbmitting to distillation the 
l iquid formed by the combination of camphor with 
chloral hydrate, it is spIlt up into its constituents. 
The same result is obtained by simply shaking it with 
water ; but it remains unaltered when agitated with 
aqueous solution of chloral hydrate. In discussing the 
question, M. Cazeneuve expresses the opinion that the 
formation of these compounds is  not dne to the non· 
saturation of the camphor molecule, which allows of the 
fixation of two atoms of h y d rogen, to form bor�epJ! 
because the cornpound so prod uced is a stable one. !le, 
prefers to consider camphor chloral and its congeners 
as a class of . .  rnolecular compounds, " in which the com
bination between the two constituents is comparable 
to that which exists between water of crystallization 
and a salt. 

... . .  t • 
The RuIn oC a Ga. Plant. 

The effect upon the gas works at .Johnstown, Pa. , by 
the flood was thus descri bed by Light, Heat and Power : 

., The works are completel y demolished, the only 
thing left being the brick holder tank. Of the 
three main brick buildings, there is  not only ' not one 
brick left upon another, ' but not any bricks left at all. 
They are out of sight. washed down the river. 

. .  The stack of benches was razed to the ash pans, the 
hydraulic main carried bodily a block away, While the 
retorts, or what is left of them, are scattered Oy�r 
several acres. 

" Of the Granger water gas plant, the generators and 
superheaters were toppled over and fell through to the 
cellar, the condenser was carried a block to the west, 
while the scrubbers and washers have totally disap

eared. 
" The station meter was carried south several hun

dred feet, while the storage oil tank was deposited in 
a meadow at Bolivar, twenty-three miles down the 
valley. 

.. At the time of the flood (4 P. M.) both gas holders 
were full. They and the columns were carried bodily 
to the stone bridge, over which they careened and 
collapsed among the wreckage of the Cambria Iron 
Com pany's plant, three-fourths of a mile from the gas 
works. 

.. The gas property looks like a strip of river bottom, 
nothing but a waste of sand and tree trunks. Sight
ing across the holder tank walls, one Sees nothing ; so 
com pletely was it razed that the cast bases of the 
hold er columns are the highest points. The tank is 
sound, excepting a few feet of the coping and top wall, 
and is filled with sand. The station meter and the 
shells of the water gas plant are practically  un
inj ured. " 

. . . . .. 
A Plan Cor Getclng Rid .. t Mosquitoes. 

Robert H. Lamborn has placed in the hands of 
Morris K . .Jesup, of the American Museum of Natural 
History, New York, the sum of $200, to be paid in t.hree 
prizes of $150, $30, and $20, for the three best essays on 
the destruction of mosquitoes and flies by other insects. 
It is suggested that the dragon fly is an active, vora
cious, and harmless .. mosquito hawk," and that it 
might, if artificially multiplied, diminish the numbers 
of the smaller insects. A practical plan is called for in 
the breeding of the dragon fly or other such destroyer 
in large n umbers, and its use in the larva, pnpa, or 
perfect state, for the destruction of mosquitoes and 
flies in houses, cities, and neighborhoods . 

" ' . ,  . 
Mortcace-Machlncr),-Real Estate. 

o The Supreme .Judicial Court of Massachusetts held, 
in the recent case of the Southbridge Savings Bank vs. 
Mason , that as between mortgagor and mortgagee all 
machinery necessary to the business for which a build
ing was erected, resting upon stone foundations laid as 
a part of the construction of the building especially for 
their support, or for the accommodation of which 
places were flxed in the floors, as well as other very 
heavy machinery fwtened to the building or resting 
in position by its own weight, would be held to be part 
8' the real ·.ca ••• 
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THE PARIS EXHIBITION. 

PARIS, August 10, 1889. 
A very interesting item that embodies what is at

tracting a good deal of attention from mechanics, and 
is" conceded to be a new, useful, and ingenious idea, is 
the employment of wire brushes to start Jnachinery in 
motion without a violent shock or arrest its motion 
quietly and easily. It is the invention of a Frl'nchman, 
and is shown applied to a pulley to impart motion, as 
Iltationary brushes to arrest motion, and as a practical 
application to a 100 horse power dynamo, but this 

for railway cars either in England or France, the ordi
nary leafed spring being used exclusively. The ordi
nary method of suspension of these springs is  shown in 
Fig. 4, and the improved method in Fig. 5. In the 
former the brackets, a, are outside the springs and in 
the latter they are within the length of the spring, and 
the result is that the elasticity of the improved spring 
is, from its mode of suspension, about twice as great as 
it is in the ordinary methods. In either case it will be 
seen the brackets, a, descend vertically and the outer 
ends of the spring get closer together as the spring bends 
out of the straight line. Now, in the case of Fig. 4, as 

latter was not running when I saw it. As applied to a 
pulley and clutch motion, it is shown in Fig. 1, 
representing a ring brush made of wire of about the 
same size and length as that of the brushes used in 
iron foundries to clean castings with, and studded just 
ahout as thickly. This brush is fastened to the arms 
of the pulley, whose hub is recessed for a clutch arm, 
the pulley being capable of sliding along its shaft. 
Upon the shaft to be driven there is fixed a wheel. 
in the figure, with teeth like a crown gear wheel, the 
teeth having about % inch pitch. Upon the brush 
being brought to bear in the teeth, even to a slight 
depth, the hold is surprisingly great-more than a m an 
can pull. The pulley exhibited is about 17 inches in 
diameter, and with a brush grip of � inch deep. I 
should think it would take a pull of three or four hun
dred pounds on the rim to make the brush slip. An
other part of the exhibit is a heavy weight (say 250 lb.) 
"hat is flred off from a compressed strong spiral spring, 
and is assisted under a length of six inches by passing 
.>etween two brushes that catch its sides. There are 
.uany applications for which this invention will prove 
It perfect boon, more particularly, however, for trans
mitting rotary motion. The inventor does not seem to 
have thought of its employment in the place of spur 
or bevel gearing, and yet there are doubtless such 
cases in which it might be profitably used. 

In examining a wood-boring machine the other day, 
I came across a chuck for dri ving augers that is a good " 
thing in its way and that ought to be better known 
than it is. Fig. 2 is a vertical view of it, A being the 
end of the spindle of the machine, and B a cap screw
ing on C. is a steel pin, and D an auger shank with 
a flat place on it for the end of the pin, C. As B is 
screwed upon A, it forces pin C down on the auger 
shank and holds it firmly. Besides the simplicity of 
this chuck, there is the advantage that It requires no 
wrench or key to work it, hand pressure being quite 
sufficient. 

On a French stationary engine there is a pulley that 
attracts quite some attention on account of its con
struction as well as its great size. Its arms are made 
of wrought iron riveted up as in Fig. 3, and are a very 
neat-looking job indeed. The diameter of the wheel 
is about 35 feet and the width of face about 6 feet. 
Intlide the rim is an internal gear having a pitch of 
about 4 inch"s and a 3 inch face, the engine driving 
the pinion for this gear. Of course the object of the 
..,rought iron arms is to decrease the weight, as well 
as to avoid the shrinkage strains that might cause a 
'Wheel with cast iron arms to fly into pieces. " It will not 
be out of place here to remark that the French and Bel-

the spring deflects, the movement of 
the links, a, is in an arc of a circle that 
varies considerably from the path of 
motion of the end of the . spring, 
whereas in Fig. 5 the paths of motion 
of both the end of the spring and the 
links, a, are in the same general direc
tion, and it is the fact of there being 
no antagonism of motion, as it were, 
that so greatly increases the ease of 
motion and elasticity of the spring. 
This is an excellent example of how 
much improvement may be made by a 
close study of details and of not taking 
it for granted that a thing must be 
made right because everybody makes 
it that way. The inventor is sure to 

make a fortune from this invention, simple as it is. 
He hal! in his exhibit not only models showing the 
superiority of his mode of suspension, but also an appli
ance for recording, by means of diagrams, the elasticity 
of springs under the various conditions of shape and 
points of suspension. JOSHUA ROSE. .. . . . .. 

Our Foreign Commerce. 

For the last fiscal year the value of imports of mer
chandise amounted to $745, 127,476, as against $723,-
957,114 during the fiscal year 1888, an increase of 
$21 , 170,362. 

The exports of merchandise amounted to $742,401,799, 
as against $695,954,507 during the fiscal year 1888, an 
increase of $46,447,292. 

The increase of our exports was mainly in the follow
ing articles : Cotton (raw), provisions, animals, wood 
and man ufactures of, mineral oils, iron and steel, and 
manufactures of cotton. Thtl increase of imports was 

mainly in the following : Coffee, 
sugar, wool, and manufactures 
of hides and skins, seeds, hem p, 
and I!ilver ore. '.rhere was a de
cline in the imports of iron and 
steel, vegetablos, and manufac
tures of cotton. 

The value of exports for the 
year was greater than any other 
year since 1883, and was only 
exceeded by the exports of 1881, 
1882, an d 1883. The value of im

ports was the greatest in the history of our commerce, 
exceeding our exports by $2, 725,677. 

O ur exports of gold and si l ver amounted to $94, -
641,533, our imports to $28,963,073, an exce8S of exports 
of $67,678,460. The number of immigrants arriving 
during the year was 438,614, as against 539,815 for 1888, 
a decrease of 101,201. 

• f . ' . 
The Au.trlan Sugar Induatry. 

Our readers are aware the beet sugar industry has 
atta.ined great perfection in Austria, hence we trust 
that the following facts, gleaned in part from the 
.. Commercial Archives " in Germany, etc. , will prove 
of intere8t. Austro-Hungarian beet factories are of 
several kinds, the difference in the working being due 
to their geographical location ; in some cases the pro
duction is only for domestic consumption, in others for 
exportation to England, Holland, etc. A great num
ber of the factories under con8ideration are stock com
panies, where the owners of the stock do not supply 
the beets. Some factories are worked by a system <)i' 
small stockholders, where no one owns more than two 
shares, valued at thirty dollars each, and the capital is 
hundreds of thousands of dollars. In such casee there 
is great difficulty in bringing about harmony between 
the numerQus stockholders ; the interests of the 
farmer and manufactur.' result in discord. 

On the other hand, in ;Germany, the stockholder and 
farmer being one and the same individual soon ap
preciates that it, is to his interest to cultivate rich beets. 
For com plicated reasons, too long to discuss in this 
writing, the co-operative system has not met with the 
success in Austria it has in Germany. Nevertheless 

137 
Respecting the system of taxation doing so m uch 

good, we would say that it is upon sugar, only when it 
is consumed, with direct bounty for exportation. 

It is evident that the manufacturer can, under these 
circllmstances, dispose of a greater capital, and 
ameliorate the farming condition of the estate. The 
cost of manufacturing sugar in Austria-Hungary is very 
low, labor may be had in abundance, and the w�es 
are small. A curious fact is that notwithstanding the 
success of the sugar industry in the country, the value 
of lands is less than in France or Germany. In 
Bohemia an acre of ground suitable for beet cultivation 
is worth $250, and only $140 in Hungary. Women and 

children work in the fields for 8 to 14 cents per day; 
while the hands at the factory receive 24 to 32 cents. 

On a model Bohemian farm the cost of working 
land cultivated i n  beets was $38.40 per acre : this in
cludes working of the soil, chemical fertilizer (salt
peter), beet seed, thinning out, interest of capital, etc. 
The leaves and their value are not considered-the 
beats thus cost $3.20 per ton (including the interest on 
value of land). 

The cost of manufacturing sugar at these factories 
was $2.40 per ton of roots worked, and in some special 
cases $1 .80 when 100 lb. sugar were extracted from 900 
lb. beets. The cost per ponnd would be about two 
cents. Sugar for the home consumption is made in 56 
factories, of which 11 are refineries ; of the 45 remain
ing, about one-half refine the sugar made in the 
factory and the other half refine sugar purchased from 
outside factories. 

Of late years the exportation of refined sugar from 
Austria has become very important. Hamburg, as a 
shipping center, appears to offer many advantages. 
Trieste is also one of the important shipping ports. It · 
must be said respecting the latter that the French 
have of late years offered considerable competition 
from Marseilles.-The Sugar Beet. .. . . , .. 

To Keep Iron Pipe. CrOIn RuatlnK. 

A simple and economical way of tarring sheet iron 
pipes to keep them from rusting is the following, sug
gested by a correspondent of the Gas Light Journal : 
The sections as made should be coated with coal tar 
and then filled with light wood shavings, and the latter 
set on fire. It is declared that the effect of this treat
ment will be to render the i ron practically proof 
against rust for an indefinite period, rendering future 
painting unnecessary. In proof of this assertion the 
writer cites the example of "a chimney of sheet iron 
erected in 1866, and which, through being treated as 
he describes, is as bright and sound to-day as when 
erected, though it has never had a brushful of paint 
applied to it since. It is suggested that by strongly 

gian stationary engines are fine pieces of mechanism. 
The whole of the Belgian exhibits reflect the highest 
credit on that cou n t.ry. As might be expected, there 
is a good deal of similarity between the French and 
the Belgian designs, when we come to go into the 
little details, and, as might be expected, Germany cuts 
a very poor figure in the machinery d�partment. 

'\A. very interesting exhibit to railway engineers is of 
the Feraud system of suspension for railway carriages. 
Neither rubber sprin". nQr Bpiral 'pl'ingl flnd &Dl favor 

those factories working on important estates have been heating the i ron after the tar is laid on the outside, the 
very profitable to all intarested. The e«isting system latter is literally burned i n to the metal, closing the 
of taxation is said to be one of the very best in Europe, pores and rendering it rust proof in a far more com
an d the prospects for a constantly increasing produc- plete'manner than if  the tar itself was first made hot and 
tion never looked more favorable than at present. applied to cold iron, according to the usual practice. 
The proof of this assertion is the fact that many new It is important, of course, that the iron should not be 
factories are building in Hungary. The refining busi- made too hot, or kept hot for too long a time, lest the 
ness, which has not had much encouragement hitherto, tar should be burned off. Hence, the direction for 
has now a promising future ; this will evidently result I the use of light shavings instead 9f any other means of 
in an ImpQr�ut eapgrt tv tbe OlleoL h.atlns_ 
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UCEI.TLY PATE.TED IlfVB.TIOXS. 

Bnclneerlng. 

VALVE GEAR.-Emil Kaselowsky, Karl 
Gramm. and Gustav Kurbttz. Berliu, Germany. Tbis 
is an Improved valve gear for mnltiple-cyliuder engines, 
designed to e1fect the supply and discharge of tbe steam 
by 'double pillton valves free from pressure and worked 
from a single' inclosed eccentric carrying several eccen
tric rings, each ring serving to operate only one piston 
slide. 

. 

FUEL GAS GENERATOR_ - John R. 
Peters, Georgetown, Pa. The fnel receptacle bas a 
hollow air-supplying frame iuclosing spaced perforated 
pipes wbereby air may be delivered through and around 
the entire mass of incandescent fuel, the action being 
continuous and producing at a low cost a uniform pro· 
duct of gas suitable for puddling or welding iron, melt
ing steel, glass, etc., pnlverized bltumiuous coal being 
used, wltb which water or hydrocarbons may be Intro-
duced_ 

. 

Railway Appliance •• 
CAR COUPLING.-Hiram D. Layman, 

Little Rock, Ark. In this coupling the drawhead has 
its lower portion formed with a - guide incline, and its 
upper portion extend.ed In advance thereof, forming a 
bumper, in combination with a _pivoted link, adjustmg 
be.ll, l"oupling pin, and latch, whereby meeting cars 
may be readily made to couple, but will not couple 
automatically In �hlftiug about in a ear yard. 

FISH PLATE AND JOINT. - John N. 
Valley, Jersey City, N. J. ThIs invention relates to an 
improvement especially adapted for use in connection 
with elevated, cylindrical, or square railroad ralls, the 
plate and joint beingshnple, durable, and comparatively 
light, while affordin� a firm and solid bearing for the 
rail. 

ELEVATED RAILROAD. - J 0 h n N. 
Valley, Jersey City, N. J. This inveution relates to 
�U joints and supports especially adapted for use with 
elevated railways, providinlt simple and durable means 
for uniting the abutting ends of rail sections, and ef· 
fect.ive means of tying the rails to tbe structure and 
bracing them, the invention consisting in the novel 
construction of the plate and its combination with the 
rail lug, and in the details of the device for connecting 
the rails and Jish plates. 

J.leellanleal. 

PRINTING MACHINE.-James Farmer, 
Salford, Lancaster County, England. This is a machine 
for printing linoleum, lloor cloths, and textile fabricl!, 
and also applicable for embossinll;. It has a reelpro
catiag carriage cGrrying tablOfl. one reciprocating ver
tically above the other, the npper table snpporting a 
prilitlng block, and this table being connected with 
a crank shaft whereby a compound reciprocating motion 
is imparted to the tables. 

' MACHINE FOR · REDUCING RAILS. 
William Scholl and Tbeodore _G. Wolf, Scranton. Pa. 
Combined with rollers are guards and side guides held 
on the guards, the latter conforminlt to the shape of the 
rail, and both' guards and guides leading to the rollers, 
ma1i:intl a strmIg and simple machine for rerolllng and 
reducing old steel rails from a larger to a smaller cro8&
section without lapping or welding. 

FORMING TEETH FOR RASPS.-Philip 
S. Stokes, :Freehold, :N. J. Tbis invention covers a 
process of forming tbe teeth npon rasp blanks by start
ing the point of each tooth by an initial blow delivered 
upon the punch, the blow being accurately K8uged to 
the same force or power for each tooth, and then lifting 
the body of each tooth by subsequent blows on tbe 
puuch. accurately gauged to the same force for each 
tootb, whereby the teeth are made nnlform. 

Acrlcnltural. 
HARROW.-Samuel Rothohild, Pendle

ton, OregOn. This invention covers an improvement in 
harrows .which have IlXed or ststional'J! f4II!I1h and teeth 
which revolve, the invention consisting in certain novel 
constructions and combinations of parts. 

ANCHOR FOR HAY PRESSES. - Mills 
MeOnlla, MUford, Iowa. This is a power anchor for 
portable presses and other macbines operated by horse 
power, whereby stakes are dispensed with and the 
anchor is in a measure effected antomaticau,. according 
to the movement of the frame produced by he draught 
on cllilerent sides. 

JIII.cellaneon •• 
SOLAR WATER LIFTING ApPARATUS.

Alva L. Reynolds, Elsinore, Cal. This Is an apparatns 
in which the expausion and contraction of air Is utilized 
to raise water automatically from deep wells, etc., con· 
slsting of a cylinder having a heating chamber provided 
with lenses, a piston cylinder, a chamber behind the 
heating chamber with weighted bellows on its top, and 
other novel 'eaturBB. 

WINDMILL.-Rollin Worsley, Newark, 
Ill. By this invention the wind wheel Bbaft 18 mounted 
to turn, and is made In two pans universally jointed 
together, the frame be.ln� mounted to swing and made 
in two parts hinged together in line with the universal 
joint, the construction applyin� more particularly to a 
wiildmill without v.ne or rudder to hold its face to the 
wind. and rUnning back of the tower or pivot_ 

FAUCET.-Al. R. Brandly, New York 
City. This invention covers a novel construction and 
arrangement of parte whereby, when the veuel Into 
whlcll the fanCet Is to diseharge is placed In position to 
receive the � the valve will be thrown from Its 
seat. alld when' the vesael is withdrawn a Iprlng will 
aet'to close the _ve. 

-poeecJ and .paeed bucketB, eacll wedp.s1la" i. Cl'OfS 
section and having a rib projecting from tbe carrylnK 
surface of one bucket toward the narrow edge of the 
next, whereby specking is prevented and tbe material il 
kept in contact with the cloth from the under side of 
the reel to the top. 

ARTIST'S WET CANVAS CARRIER. ·
Frederick D. Sutton, New York Clty_ This device 
consillls of opposing clamp plates having spacing strips 
for separating two canvases, with a Itrap or binding 
device, and a handle at one of tbe clamp plates, whereby 
two wet canv&I!Cs of the same or different sizes may be 
conveniently carried withont danger of marring their 
freshly painted face8., 

BANNERMAN'S PHENYLE.-Charles F. 
Bond, Chicago, III. This Is the coPyriKhted name of a 
disinfectant, deodorizer and germicide, to be used In 
sick rooms aud wherever fonl and disagreeable odors 
arise. tbe compouud cousisting of slaked lime, red 
ocher, carbolic acld, creosote, bichloride of mercury, 
salicylic acid, and other ingredients mixed and united 
In specilled proportions. 

FOUNTAIN PEN. - J o h n  D. B r a y, 
Montre..!, Quebec, Canada. Thill invention covers an 
improvement on a formerly patented pen of the same 
Inventor, in which a compressible bulb is employed for 
regulating the Ilow of ink, and resting when the pel! Is 
in use against one of the Ilngers of the writer. the im
provement giving complete control over the ink not 
only during writing, but when the pen is not in use, 
wblIe the separats cap coverhig the outer end of the 
feeder is dispensed \yltb. 
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TABLE OF CONTENTS. 
1. Elegant plate In colors of a cottqe lor twelve hun· 

dred dollars. Perspective elevation, Iloor plans, 
page of details. etc. 

2. Plate in colors Ihowing. perspective elevation and 
ll00t plans for a small frame cottage to cost one 
tbousand dollars. Page of detllil8, etc. 

S. Page engraving of the new and elegant Trinity 
church at Tiftln, Ohio, designed by F. K. Hewitt, 
architect. 

4. A New England mansion. W. B. Tubby, New 
York, architect. Perspective elevation and Iloor 
plans. 

&. Elevation In perspective and Iloor plans of a cot· 
tage at Jersey City Heights. Cost twelve thon; 
sand dollars. 

6. A cottage recently erected at Bridlteport, Conn., 
at a cost of two thousand three hundred dollars. 
Floor plans and peripeetlve. · 

, 

7. A handsome country residence at Belle Haven 
Park, Greenwicb, Conn. Cost eleven thonsand 
dollars. Perspective lind Iloor plans. 

S. A house for eight thonsand dollarll, recently erected 
at Bridgeport, Conn. Perspective view and Iloor 
plans. 

9. The New United States court house and post olll.ce, 
Charleston, S. C. Cost three hnndred thousand 
dollars. Perspective and plans. 

10. A cottage at Bedford Park, New York. Cost three 
_thousand Ilve hundred dollars. Plans and per
spective. 

11. House for three thonsand six · hnndred dollars, re
cently erected on Armory HW, Springlleld, Mass. 
Perspective elevation aud Iloor plans. 

12. Page of designs of ornamental well curbs. 
18. Brick dwellings · recently erected in Jersey City, 

N. J., at a cost of three thousand eight hondred 
dollars each. Plans and perspective. 

14. A comer residence on Jersey City Helgbts, N. J. 
Cost eighteen thousand doll.m." Plana and per-
spective. 

' -

16. The great chapel, cathedral of Toledo, Spain' 
drawn by Antonio Hebert. Full page engraving. 

16. Engravlna: of the LesSing theater In Berlln. 
17. View of the new electrical labratory of Purdue 

University at La Fayette, Indiana. 
18. View ()f tbe street front of the handsome Brooklyn, 

N. Y., Ilbrary. 
19. Miscellaneous Contents : Hints to arehltects.

Iron hrlcks.-Hard woods.-Prevention of dlph
therla.-Overihrowlng a chlmney.-The manu· 
facture of Boman bricks.-Woods for Inside 
ftnish.-Jim Flsk's monument.-Experlments on 
mortar and concrete, with lIlustrations.-Ciamp 
for pulling street piling, lllustrated.-The EiJ!el 
tower.-Slxteen stories the limit.-A singular 
ftreplace explosion. - An ornamental stairway, 
lIlustrated.-The Hess system of ventilating and 
warming.-Blnts about lawns.-Hot water heat-_ 
lng, lllnstrated.-Tbe .. Timby_ .. .automatic sash 
look, Illustrated.-A solld guaranty for roollng 
plates.-Hlgh speed antomatlc enllines.-Metalilc 
shingles and roollng tUes.-Electrical appliances 
for houses, Illustrated. 

. 

The ScIentifiC American ArchItects and BniIders 
Edition is iuned monthl'1. ' $2.liO a year. Single copies, 
lIS cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages :  forming; practl. 
cally, a large and splendid MAaAZINB OP ABollITllo' 

'1'UBlI, ricbly adorned with elegant plates in colors and 
with line engravings, IIlnstrating the most interesting 
examples of Modern ArchItectural Conltrnction IIDd 
aliled nbjecta. . 

. BovhNG REEL. - Cyrus T. Hanna, Pi�, Pa. This Is a Boar bolt in which the Jeel Is 

The Fullilese. Biehnel!ll, Cheapnese, and Convenieaee 
of thill work have-won for It the I.A.MBBT Cmom..LTJOlr 
of anj Architectural publication In the .world. Sold b7 
all newlldealera. 

JIUNN .. CO .. PtllIL1IDM, 
881 Bro14war, :R�,Tork. 
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,n. �.tor liIM'fioft tIIldw tAU · Mad tB Oru Dollar 
a Rru.tor laCk iflM'fioft ; aIJorIt dgke tlJQ1'd8 to a liM. 
Ad� mUBt bII r«fMwd. at publWt.ltWn qjJIce 
/J8 .,.", /J8 77aurlday ,nomiJag to rqlJMlJf' m rim imIB. 
All books, app., etc., cheap. School of Eiectriclty, N.Y. 
Wanted-l H. P. boiler. E. B. Dabney, La Plata, Mo. 

r heatlq '&1Id a.other at (0 pouncH for the laundry. The 
wooden box caught 1l1'fl; wbich I claim orll!inated from 
one of the steam pipes. Others claim that nch was 
impossible. Which is right? A. This is no doubt a 
c&I!C of spontaneous combustion from moist sawdust. 
Sawdust has been known to take lire In boxes when In 
the proper condition of moisture without external. heat. 
Pulverized charcoal, asbestos, or mineral wool is milch 
safer for covering or Insulatinlt steam pipes. 

For Sale-Vol. 1-46 SOJDTD'IO A.IIBmO.ui, bound, iu 
trOOd order. PrIoe. 'lOO. R. W. Peun07er, Catskill, N.Y. 

Correspondence desired with parties interested In pa
teut. sled propeller, 4eecribed on IiaKe·lll2. 

Wanted-A macblne that will crack round peas after 
t.be7 are kiln dried, separate the aklns from the peas, 
and blow same ont. Addre8S, 

J. 6, eare Lord &: Thomas, 
ChICIIIIO. Dl. 

Wanted-A young or middle aged man to take charge 
&8 toreman In erectlllJ( department ot machlue sbop en
g&Iled In building stationary and automatlo ellJl\ues In 
Southem Penusylvanla. Pay, ,18 per week ;  · no lost. 
t.lme, and extra tor overtime. Must be tamlllar with 
valve motions and know how t.P set t.hem, and would pre
ter oue who understaud. the ludieator. Permaneut em· 
pl07Jllent. to a competeut, energetlo man. Bend reter
eneea and state ""80 One who has had uperlenee pre
terred. Intemperate men ueed not apply. Address, 
.. Foreman," P. O. bOl[ 118, New York. 

Wanted-A man to act as superintendent of a sash 
and door factory. ·Must be competent to take cbarge ot ·men, make drawing. and esthilates on all olasses ot 
work. Best. of references required. A4dresa B. Ed· 
ward .. 59 ChiCIIIIO St., Bnlralo. N. Y. 

Model steam engine. Cir. free. Edgar Side, Phila .. Pa. 
,Guild " GarrIson, Brookiyn, N. Y., manufacture 

steam pumps, vacuum pumps, vacuum apparatus. air 
pumpa. aeld blowers, filter presl pumpa, eto. -

For the latest improved diamond pro.pectlng drillS, 
addresa the IlL C. BnIlook Mtg. Co� CbICIIIIO. D1. 

Presses 41 Dies . Ferracnte Mach. Co., Bridgeton; N. J _  

The Holly Manufacturing Co., of  Lockport, N. Y., 
will send their pamphlet, deacrlblng water wor .... ma
ehInel'7, and containing reports of tests. on applloatlon. 

Serew machines, milling machines, and drill presses. 
B. 111. GarvIn &: Co., LalJrht. and Canal Streets, New York. 

Planing and Matching Machines. All kinds Wood 
Worl<\ng :Machinery. C. B. Rogers &: Co .. Norwloh, Conn. 

Billings' Drop Forged Lathe Dogs, 12 'sizes-X to • 
Inches. , Billings &: Speneer Co., Hartford, Conn. 

Bu1Jl1er Belting, all BluI, � Pl'r cent from regular 
llst.. _ All lunda of Rubber GOOd. at low prices. John W. 
Buckley, lli6 South Street. New Yorl<. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Bxpanders. R. Dudgeou. 21, Columbta St.. New York. 

Frlction Ciutch Pnlleys. The D. l!'rlsbie Co., N.Y. city. 
.. How -to Keep Boilers Ci�. , • .  Send your 8dchess 

tor tree 96 p. book. Jas. C. Hotohklss, 12O Llbert7 St., N. Y. 

The best OqJfte routers, coolers, stoners, separators, 
polishers. scourers, glo •• log apparatus. milling and 
peabelT7 machines : also rice and macaroni machinery, 
are buUt by The Hungerford Co., Broad and Front 8ta., 
N. Y. 

(1212) C. E. G. asks : 1. What is poten
tial eJiergyt A. The power of doing work due to ad
vantageous position or other similar factor. Tbus a 
clock spring wound up possesses potential energy; a 
ten pound weight raised ten feet has imparted to it one 
hundred foot pounds of potential enerlty. If allowed 
to fall freely, it would attain at the end of its course. 
on account of its weight and veloCity, kinetic energy 
equal to the same amount. 2. What is meant by the 
conservation of energyt A. That the sum of tbe 
energy of a system is always the same. Energy cannot 
be annibilated. it can only change its form, as from po 
tentlal to kinetic, from heat to mechanical or chemical 
and so on through all the forms of energy. 

(1213) N. S. C. writes : 1. A recent num 
ber of the lJanitat'1l Volunteer, in giving advice concem 
lng the care of the hair, says: .. It is very benellcial to 
clip the ends of the hair once a month, aftsr It has teen 
brnehed smoothly down the back. After this all tbe 
forked ends that remain should be clipped, as while in 
this condition there will be no growth." Now. I main 
tain that clipping the end of a long hair, burn\n� It or 
doing anything else to its outer extremity, cannot pos
sibly have any InIluence on the growth at tbe scalp, either 
as regards rapidity or healtby condition. Am 1 rightt 
A. The length of hair certainly has a very great inllu 
ence on Its growth. Hence it is reasonable to suppose 
that r,Upplng the ends will ac.-celerate growth. It seems 
donbtfnl If forkill2 of tbe ends will entirely arrest 
a;rowtb. 2. If a hole were made completely tbrona:h 
the earth, passing throngh the center, and a stone were 
dropped in it, wonld It come to a 'state of rest as soon 
as it reached the center, or would it osclllate through 
a constantly decreasing amplitude and :finally come to 
restt How would tbe presence or absence of a resisting 
medium (the atmospbere) ail:ect its behaviort A. Tbe 
ball would oscillate back and fortb. If there were no re
sisting medium it would do so forever. Air or Its equiva 
lent would bring it to rest. 8. Could a storage battery 
be charged by means of a dynamo running at low speed 
say, one hundred revolutions a minute, the time of the 
operation supposed, of course, to be proportionately 
extendedt If not, whyt A. The E. M. F. of the dy· 
namo mnst be about � volts per cell to be charged. If 
this could be obtained at tbe low speed, the charging 
wonld take place. 

(1214) A. MoN. A. asks : 1. What are 
the constituents of gasoline oU as made from petroleum 
and sbalet A. Gasoline consi�ts largely of olellnes and 
paraftines. 2. How many cubic feet of pure 11&8, free 
from air, will one gallon producet .A. 70 to 100 cubic 
f�t. 3. How many Parte of air are required for perfect 
combustion? A. It depends on the heat at which it bas 
been produced, about 16 parte by volume. 4. What ie 
tbe heat of Its llame ln F. degrees t A. Tbis depends on 
Its many factors-about 2,0000 F. · 0. What Is Its boiling 
point under '160 mID. f A. Gasoline boils at 115° 1!'ah. 
6. How many mm. of mercury will Its gas support If 
prodnced in a close container at 06° Fah. ' A. Under 

Ax handle and spoke lathes. RaIlway cutting olI' saw pressure tbe denser constituents will settle, but COD-
maohine&. Bollstone Machine Co� Fitchburg, Mass. siderable hydrogen, marsh gas, etc.. will remaln un

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom &: Son's Shafting 
Wor ..... DrInker St., Philadelphia, P ... 

PP"'Send for new and complete cataiogue of Sclentlllc 
and other Boo .... tor sale b7 Munn &: Co., 3111 Broad_7. 
New York. Free on appllcat.lon. 
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HINTS TO CORRBSPONDENTS. 
Na __ an. A •• re •• mnst accompany. aU · lettars, 

or no attent!on will be paid thereto. ThIs Is for our 
information, and not for publication. 

Bererenee. to · former aitlcles or answers shonld 
give date of paper and page or number of question. 

InQulrle. not answered fu reasonable time should 
lie repeated; correspondents will bear hi mind that 
some anawers reqUire not a little research, and, 
thongh we endeavor to reply to all, either by letter 
or in this department, eacn mu.t take .hls turn. -

Special Wrflten luforaaa&lon on matters of 
personal rather than general interest cannot he 
expected without remnneration. 

lIcIen'Ulc Alaerlean Supple_ent. referred 
to may be bad at the office. Price 10 cents each. 

Books reterred to promptly supplied on receipt of 
nl'��I. sent for ex&mination shonld be dlatlnctly 

marked or labeled. 

(1209) W. R. M. asks : 1. Can yon tell 
me .. way to kill grass on a tsnnis court? I bave cnt 
the II;r&SII oft close to the gronnd, and want to destroy 
the roots. I have heard that spreading salt will serve. 
c&1lilPu help me! A. Salt, if used in suftlcient quantity, 
wlli1le eJlicaclous. A solution of chloride of lime or 
bleaching powder wl11 be stlll more 10. After applying 
the lattsr the a;round tibonld not be used until after 
some days of exposure 'and rain. 2. Have you at any 
time published anything on tennis. or tennis conrts? 
A. ·You will lind the subject of forming lawns, treated 
In the SoIBlII'TIJ'lO A1lIImoA.li, vol. 50, page 228, and else
whEll'e In it and In the SUPPLBJDIlIIT. For laws of lawn 
tennis. we refer- yon to the SCIBlllTI"O AxIlBIC.ui SUP-
PLIIJDIlIIT, No. 301. - .' 

(1210) A. P. H. asks : What will take 
hardened-shellac from clothing t Alcobol seems inen1li· 
clent. A. We know of nothing better, than alcohol. Use 
the purest, and -soak the spot for several hours. Cover 
up so that the alcohol will not evaPorate. 

(1211) J. F. M. writes : Steam is oon· 
veyed from engine honse to onr sanitarium, about 100 

fan dlatant. In pipes Inclosed in a wooden boi filled 
_with .. wdlltt. _()Jle pipe at 11 ponD JINIII1IN for 

condensed. '1. Are there any good works. treating of 
oils in IICneralt A. Crewe's petroleum, which we can 
supply for 81>, is excellent. 

(1215) D. S. H. asks : 1 .  Are there any 
magnetic insnlators, and what are theyt A. None pro
perly speaking. A plate of iron, by causing the magnet
ism to react upon itself, acts as such to a certain extent. 
2. I want to pump OO cublc feet of wa�r iuto a tank 100 
feet above ground (no matter what size pipe is used). 
Now, tbe motive power of �he pump Is a weight de
ecending 60 feet, and when the weight reaches the 
ground. the water will all be in the tank. Now, how . 
heavy would tbe weigbt have to bet A. You have to 
do 126,000 foot 'pounds of work, therefore with a fall 
of 60 feet your weight would have to be 2,083 pounds, 
making no allowance lfor friction. 

(1216) E. R. W. writes : Could you give 
me a receipt of any Jqnd whereby I could make mbber 
adhere to woodt I bave a nnmber of small hard wood 
rollers which I wonld very much like to cover with a 
coating of rubber olle-sixteenth inch thick, so tbat It 
would be smooth all round (just as though it was tumed 
In a. lathe). I see that it can be made to adhere to metal, 
as the clothes wringer, etc., but am somewhat in donbt 
how it can be done upon wood. A. You can vulcanize 
the rubber In place,but we snggest the use of thin ready 
made India rubber tubing such as Is cnt up into banda. 
This can be procured of various sizes and can be . drawn 
over the wood and cemented. 

' 

(1217) E. E. T. writes : Pleaite explain 
why some animals can see in the dark while others can· 
not! A. No animal can see in the dark. Some have 
eyes extremely sensitive to light of low intsDsity.rsuch 
can see in places wbich we pronounce dark, but there 
must be some light present. 

(1218) E. P. S. asks for the formula for 
tbe Bubltance nsed in ·c1eanlng marble, Buch as tomb
stones, etc. A. Vallous formulae are used. Two parts 
washing soda, 1 part a;round pumice stone, and 1 part 
lInely pnlverized chaik may be used, mind to a paste 
with water. Rub well over marble and wash olI' with 
_p and water. 

(12i9) R. H. S. asks (1) for a soientifio 
explanation of what takes place in solderinll; tin, where 
you use zinc dissolved In mnrlatlc acid for a llnx. A. 

The explanation is not easUy reached. Tbe chloride of 
zlnc'seems to dissolve greasy dirt and oxide. ot tin and 
lead, so as to bdng the two metals toltCther withont any 
intervening 1l1m. It also probably modilles the surface 
temt9n of the solder, just as_ 80lutlon of merenric 
chlllflde does that of metallic mercury. 2. How to 
make cblorlde of Iline. A. Dissolve Ilinc in muriatic 
aeid te satnratlGJI, 1Uter, and evaporate to diyness� s.: 
How can I make �naam1Qonla? A. Treat an1 � 
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salt I n  a retort with solution o f  caustic soda. boil otl 
the ammonia, and collect in water in a proper appara· 
tus. The retort must have a guard tnbe to prevent 
back llow of· the water. 

(1220) F. B. writes : 1. There exists a 
ditlerence of opinion with regard to graphite. plumbago, 
and blacklead. While one party says they are three 
ditlerent names for the same material, others believe 
there are three ditlerent mineral.. Which is correcn 
A. They are all the same-three name. for one materiai. 
2. Are lead pencils pure graphite or a preparation? A. 
The higher grades are pure graphite. 3. What is stove 
polish made from? A. From graphlte. 

( 1221) E. S. writes : If a circle whosE.' 
radius is equal to a be placed upon a larger circle so 
that the circumference of the .maller .hall rest upon 
the diameter of the larger and leave the uncovered por· 
tion of the larger just equal to the area of the .maller, 
what is the method of determining the radius of the 
larger circle? A. The area of the small circle is p a' 
(p=3'Ul59 ). The area of the large circle is 
to _be 2p ai• Let re=radius of large circle, then we 
have 2p a'=pa:' re'=2a' or re= +'2a'. Thus if the 
radius of the small circle Is 1, the radius of the large one 
will be +'2 =1'41 

(1222) W. L. D. is referred to our Sup
PLEMENT. No. 479, for a description of the Eads Te
huantepec ship rail way. 

. (1223) G. G. writes : 1. Do you know of 
any legitimate use to which old or canceled stamps 
could be put? I have heard people speak of money 
being otlered for a certain number. A. It Is said that 
the Chinese purchase them in China for making papler 
mache. 2. How far can any one be understood dis
tinctly through the telephone spoken about In the SCI
ENTIFIC AMERICAN. May 18, 18811. page 30'11 A. One or 
two hundred yards. 

(1224) A. D. K. asks : What preparation 
can I 'use to render wood impervious to kerosene oil, 
and how applied? A. Apply a thin solution of glue 
while hot. A little glycerine. about 5 per cent in weight 
of the dry glut:', may be added. 

(1225) W. E. M. writes : I want to re
duce some carbon plates to a granulated form. and at 
the same time want the granulated particles to be 
bright and libiny. so that when you rub them in your 
hand they will not black or crock the hand. A. You 
will not succeed in getting good results. Pound and 
screeu your carbons. You will do better with selected 
lumps of gas carbon, as it approaches tile graphitic 
modillcations. 

(1226) F. M. writes : Will you inform Jl!e 
tilrough the SCIEl(TIFIO AMERICAN the number of 
United States "essels, and their names and classes, or 
let me know how I can llnd out about them ? A. For the 
new vessels see the SCmNTIJ'IO AMERICAN, May 18, 

l88lI, page 308. 
(1227) J. H. asks where he can get an 

electric power to drive about 200 Or 300 pounds on 
wheels. which could be put in as small a .pace as pos
sible. I want to attach the same to a vehicle. and run 
It thereby. A. The storage battery with any of the 
standard motors comes the nearest to your requirements. 
The problem you propound is not fully solved as yet. 

(1228) T. C. asks : In making jams and 
preserves what chemicals are the best to use to prevent 
fermentation. and in what proportions? A. A very 
small amount of salicylic acid is etlectnal, abont 1·1000 
or les" may -be used. 

(1229) O. L. S. asks : 1. What kind of ' 
gas is best for inllating balloons' A. Hydrogen. 2. 
What Ie the lifting power in pounds of such gas, say 
100 cubic f et ?  A. 7 pound.. 3. Will double the quan
tity of gas ilft twice the weight, or more? A. Twice 
the weight. 4. Does not comp essinl[ tile gas decrease 
its lifting power? A. Yes. 

(1230) Aspirant.-We recommend, and 
can supply by mail. " Elementary Lessons In Electricity 
and Magnetism." by S. P. Thompson. p ice $1.25, al80 
.. Electricity for Public Schools and Colleglls," by W. 
Larden. prIce $1.75. 

(1231) F. J. M. asks how to make a 
'transpar nt com osition which will be stltler than 
mi�a but not so easily broken 8i' glass? A. Use cellu
loid if there is no danger of combustion. 

( 1232) B. L. P. Co. asks : What cheap 
substance will retard the setting of pilister of Paris 
(other than glue) by mixing In a dry' state or by calcin
Ing with raw plaster? A. We would suggest grinding 
with It after or before calcination quicklime, from ten 
per cent upward. 

(1233) L. G. writes : Can you suggest to 
me any scent or perfume that will etlectualJy mask or 
kill the odor of benzine., of an equally volatile nature? 
A. Deodorize the benzine by treatment with a mixture 
of 1 part sulphuric acid, 1 part water. and as much bi
chromate of pota8h as will dissolve in it. Or distill from 
quicklime, rejecting llrst and last portions of distillate. 
We cannot suggest a perfume that will overcome tile 
odor. 

(1234) J. P. writes : Can yon state a 
good formula (or the two compositions for safety 
lIlI\tchesr A. For match heads the following composi. 
tions are nsed : 

a 
Chlorate of potassium . . . . . . . . .  2.000 
Binoxide of lead . . . . . . . . . . . . . . . . . 1.150 
Red lead . . . . . . . . . . . . . . . . . . . . . . . .  2.500 
Trisulphide of antimony. . . . . . . . .  1,250 

Gum arabic. . . . . . . . . . . . . . . . . . . . .  670 
ParalJln . . . .  . . . . . . . . . . . . . . . . . . . . 250 
Bichromate of potassium . . . . . . .  1,318 

b 2,000 
2,150 
2.500 
1.250 

670 
250 

Bab the parallin and antimony together, and ·then add 
to other ingredients. Enough water is added to bring 
tile mass to a proper consistency when heated. Con. 
duet heating operations on a water bath. The sticks 
�J1rst dipped In a solntion of paralline In benzIne .d 
iWare dried. . For striking surface, mix II parts red 
phoapb(llUll, 7 pulverized iron pyrites, 3 pulver.lzed 
1I1_ • .and 1 of gum (lr j!lup wlth- Wllter «l s, �. Also 
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how the lame can. be made . practically water or ' damp 
proof? I have·had a I[ood deal of trouble in the present 
wet spell in lighting the ordinary parlor matches. I 
have a Swedish' " sllfety .. match. the heads of which do 
not come otl after lonl[ soaking in water. while the 
heads of common matches soon disintegrate with like 
treatment • . . A. If in match bead 'formula glue is used 
inste"d of gum ara!lic, and operations conducted iu a 
darkened room. a practically waterproof head will be 
obtained. 3. I have al80 a Swedish match which, when 
blown out. the llre entirely disappears instantly. leav· 
ing no burning a.h ; besides. the burnt or carbonized 
part is quite llrm alid will not drop on tile lloor • .  How 
are those results produced? A. Soak the sticks in 
phosphate of .sod.a and dry perfectly before treatment. 

(1235) T. W. · L. asks for a good copper 
or brass polish In powder form. A. Tripoli and rotten 
• tone can .be c.rushed to a llne powder, and are largely 
nsed for polishing. For a high polish, use rouge. 

(1236) L. M. H.-What oil is used to 
oil the slide of a slide trombone? A. Watch oil, to be 
procured from a watchmaker's establishment, is the 
beSt. 

(1237) S. C. asks : 1. Who invented the 
cable car? . What' year and what city llrst used ,. A. 
The cable or .wire rope .ystem for street railways was 
invented . by A. 8. Hallidie, and was llr"t operated in 
San Franci.co in 1873. See SCIENTIFIC AMERICAN 
SUPPLEMENT No. 298 for its illustration. 2. Is It known 
why the satellites of Uranus move ditlerent (or retro
grade) from the moons of the other planets? A. The 
position of the planes of the orbits of the satellite. of 
Uranus and Neptune and their apparent retrograde 
motion is one of the departures from the unifonnity of 
motion In the solar system not yet accounted for by 
astronomers ; possibly. If La Place's theory be true. the 
long ages .Ince the outer'planets were thrown otl from 
the sola1' ring has iilcreased the chances of disturbance 
in the position of' their plaIJes of rotation by outside 
inlluence. 3. Which planet has the greatest dip In its 
orbit? A. Mercury has the greatest dip or inclination 
to the ecliptic, viz., 7° 0' 7"''1'1. 

(1238) C. D. asks : 1. How much horse 
power will It require to run a screw-cutting lathe which 
swings 11 Inches on face plate 1 A. � to 3 h. p., accord· 
Ing to the work to be done. 2. What is the average 
pressure of the Croton water in the mains In New York 
city north of the Harlem River? A. 15 to 30 lb. per 
square inch. according to elevation. 

(1239) C. H. M.-Use fusible alloy, which 
melts in boiling water. for casting medal work in plaster 
of Paris. Make It by mixing 1 part lead, 1 part tin. 2 
parts bismuth. Melt the lead and tin together. tben add 
the bismuth. 

(1240) C. H. B.-The theory in regard 
to propelling. balloons by air, compressed or otherwise. 
looks well, ·but · the mechanical dlllIcultles are very 
great. 

(1241) S. · G;"":'The melting points of the 
following metals are : • Gold 2,SOOO, silver 1.900", copper 
2,000°, cast Iron 2,3IJOO, lead 608°, tin 446°, zinc fl8OO, 
nickel 2,800°, mercury 39", platinum .a,3IJOO. 

(1242) A. L. E . . asks : 1. A solution to 
put on brass optical Instruments to give tilem a dull 
black color? A. Use platinum chloride solution for 
black on brass. 2. How is it 'that the Images which are 
inverted upon the retina appear to m right side up? A. 
Because we are accnstomed to see them Inverted from 
infancy. 

(1243) M. M: C.-Hair and horn melt 
at about 350°. but must be kept from the air, as they 
become crisp by losing a volatile constituent. Know of 
no work treating upon this subject. 

(1244) H. W. asks : 1. A method of 
lliUng and polishing white and light colored woods 
without changing their natural color. A. There i. an 
excellent article of wood lllling made and on sale in most 

' markets, which preserves the natural color. Parallin 
makes a I[ood llller for' light colored woOds that are 
not required to liave a hard llnish. If a hard 
surface is required, uSe bleached shellac dissolved 
in pnre alcohol. Fill. dry, and rub down with the 
llnest sandpaper, and varni.h with the white shellac 
made thin with alcohol, or with white mastic varnish. 
2. What is the best method of salting and packing 
white llsh and lake trout? A. Thoroughly cleaning as 
loon as pos.lble after tbe catch. dry with a cloth lightly 
and pack closely In sultablelloxes or kegs with llue salt, 
dry, In sn1licient quantity. 

(1245) " Advance " asks: Would the eight 
light dynamo as described in tile SUPPLEMENT work 
as well If the lleld magnets were wound with eight con· 
tinuous layers of wire. i. e . •  instead of two layer. con
tinuous, as there are fonr of these, making eight layers, 
would not the one continuous winding do, if the 
dynamo was intended to be run always as a .hunt mao 
chine? A. The continuous winding will answer if you 
Intend to always u.e the machine shunt wound. 2. 
What number German silver resi�tance wire, and bow 
much. to nse In the .hunt to give the required 20 oiis 
resistance' A. The resistance of German .Uver .\Jre 
varies somewhat, but it iE about ten times as great as that 
of copper. You should make your resi.tance variable. 
3. What is meant by the machine. will run 25 volt ItImp 
(16) two in parallel, does it mean 16 25 volt, 16 c. p. 
lamps, or 25 volt 8 c. p. A. Lamp. are connected In 
parallel when all of the terminals at one side of tile 
lamp are connected with one of the circuit wires, and 
all of tho.e upon the opposite side are connected with 
the other clrcult wire. 

is best made. its chemical formula. and if It can be 
extracted from turpentiue ? A. It Is made trom the 
turpentine of the Pinus maritima of Bordeaux, France. 
Its formula is C •• Hs.O.. You cannot obtain It from 
common turpentine in any quantity, as that yields colo· 
phony, which Is principally an isomeric acid called 
syloic or abietic acid. 

TO INVENTORS. 

An experience of forty years. and the preparation of 
more than one hundred thou.and application. for pQ
tent. at hoine and abroad. enable us to under.tand the 
law. and practice on both continent •• and to po.sess un
equaled facllitle. for procuring patents everywhere. A 
.ynoptlls of the patent law8 of the United State. and all 
forei"" countrieB may be had on application. and per.on. 
.contemplatlng the .ecuring of patent •• either at home or 
abroad. are Invited to write to this office for price •• 
which are low. In accordance 1I'ith the t.Ime. and our ex
tenBlve' facllltiell for conductlnll the bu.lne... Addre.s 
MUNN /I; CO .. ofllce 8cIElfrIFIO AKBRICAN. 861 Broad
way. New Yorko 

Centrlfullal separator. C. L. Cairn . . . . . . . . . . . . . . . . . . .  4080791 
Cheese. device for turninll. M. V. Carr . . . . . . . . .. . . . .  408.792 
Chest. See Flour chest. 

. 
Chuck. lathe. C. R. Mead . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  408.980 
Chuck. nipple holding. T. R. Leighton . . . . . . . . . . . . . .  409.1OS 
Churn. J. M. Curtice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.020 
Churn. A. !,. Stout. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  408,818 
Churn mOtor. S: Giles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.801 
Cigar seiling machine. automatic. P. Schneider . . .  408.� 
Clay for ballast. burning. J. Stubb .. . . . . .  : . . . . . . . . . .  408.8':0 
Clevis. plow, W. E. Sefton . . . . . . . . . . . . . . . . . . . . . .  : . . . .  4OS.1157 
Clip. See Whiffietree clip. .; 

Clock. musical. S. Sprangers . . . . . . . . . . . . . . . . . . . . . . . . .  408.!l().� 
Clock pendulum. W. D. Davis . . . . . . . . . . . . . . . . . . . . .. . .  408.\I.j/; 
Closet. See Water closet. 
Cloth bag. bias. J. L. Seymour . . . . . . . . . . . . . . . . . . . . . . .  408.868 
Cloth steaming apparatus. A. WaszklewICJl . . . . . .. 408.775 
Clutch. W. H . . Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.88 
Coal and dlscharJl(\nll the same in piles. apparatus 

for conveying. J. M. Dodge . . . . . . . . . . . . . . . . . . . . . .  408.957 
Coal. chain conveyer for forming and removing 

piles of, J. M. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.958 
Coal or rock drill. J. L. & T. H. Williams . . . . . . . . . . .  40!;.867 
Cock and fire extlngul.her. blow-oil'. I,. E. 

MIcbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.919 
Cotree pot. H. Goodrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.701 

INDEX OF INVENTIONS Coke furnace. A. Weber� . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.081 
Collar. cape. N. E. Power .. . . . . . . . . . . . . . . . .. 408.841 to 408.849 
Collar fastener. hor.e. J. F. Glidden. . . . . . . . . . . . . . .  �.I« 
Collar fa.tener. horse. J. N. Kellerman . . . . . . . ... . .  409.0« 

lI'or which Le&Cer. Patent oC the Collar. horse. J. B. Connolly . . . . . . . . . . . . . . . . .  .. . . .  409.158 
Collar •• making crape. N. E. Powers . . . . . . . . . . .  � . . . . 408.800 
Combination lock, J. D, Craig . . . . . . . . . . . . . . . . . . . . .. . .  408,795 

United State. were Granted 

Contact carrier for electric railways. J. C. Love . . .  408.1& 
Conveyer. F. H. C. Mey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.733 
Cornet. J. Heald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.972 

August 13, 1889, 
Cotton .craper aud chopper. J. C. White . . . . . . . . . . 408.71Q 

&ND �&CH BE&BING TH&T D&TE. Coupling. See Car coupling. Hose COUpIiDll. 
Pipe and hose coupling. Pipe coupllnlr. Shaft 
coupling. Thill coupling. Timber coupling. 

. [See note at end of list about copies of these patents.] Crate. S. C. Seaman . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . .  409.118 
CruSher. See Ore cru.her. 

Aeriform fluid., admlnl.terlng. J. C. Kennedy . . . . .  408.728 Crushing rolls. adjustable Rear for. H. C. Behr . . . .  409.1l\l5 
Air engine, compreued. B. F. Wright . . . . . . . . . . . . . 408.784 Cultivator. J. Clare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :. :-: 408,6IU 
Alarm. J. M. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 4OS.992 Cut-oil' for water gauges. automatic, R. A. Weld-
Alarm, G. M. William .. . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  409.088 man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.777 
Artists' wet canvas carrier. F. D. Sutton . . . . . . . ... .  408.937 Cutter. See Mining machine cutter. 
A.be.to. sheets. manufacturing, H. W. J ohns . . . .  408.833 Cuttlnll curve'd surfaces. machine for. B. M. 
Awl centering. Jh Van AI.tyne . . . . . . . . . . . . . . . ... . . .  409.180 Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .  409.0:4 
Axle box, car. H. M. Johnson . . . . . . . . . . . . . . . . . . . . . . .  4lJ8.8S0 Damper for hot air flue.;G. W. Schwinn . � . . . . . . . . . 408,85Il 
Axle lubricator, E. S. Coyle . . . . . . . . . . . . . . . . . . . ... . . . .  409,018 Dental drill attachment, Moyer & Stansell . . . . . . . . 408.��a 
Axle, vehicle. J. T. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.839 Dental file C. E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.9.?6 
BIIIl. See Cloth b"l{. Dental forceps. A. G. Nyblln . . . . . . . . . . . . . . . . . . . . . . . . 408.7;]9 
Ball. See Twine ball. Dental plugger. Lacavalerle & Dorolt . . . . . . . . . . . . . 408.88-1 
Band. covered elastic endless. J. A.hworth . . . . . . . . 409.001 Dental surgery • •  team conduit for. D. M. Small .. . .  408,899 
Barbing machines. automatic .top for. A. M. Mun- Doubling machines • •  top mecbanism for. R. Daw-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  408.737 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.8'14 
Basket. truck. L •. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . 408.810 Draught. equalizer. W. Lewl . . . . . . . . . . . . . . . . . . . . . . . .  408.727 
Bearing. anti-friction, Burtch & Gurnee . . . . . . . . . . .  408.950 Draughtlng board. E: A. Haldeman . . . . . . . . . . . . . . .  408.970 
Bedstead, cabinet folding. M. Rauf . . . . . . . . . . . . .. . . .  409.065 Drain aod soli pipe. W. S. Clark . . . . . . . . . . . . . . . . . . . . .  408.014 
Bee hou.e. L. W. Spradlin . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.763 Drawing frames. etc., electriC .top motion for. V. 
BeJl .trlklng machine. electro-mechanical, T. F. I. Cumnock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.829 

Gaynor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.968 Dress form. W. Volger . . . . . . . . . . . . . . . . . . . . .  408.769 to 408,77 
Bending roJl, C. A. Bertsch • • • • . . . . . • . . • . • . • • • • . . . . . . 408.685 Drill. See Coal or rock drill. Rock drill. 
Bicycle. C. E. McGlinchey . . . . . . . . . . . . . . . . . . . . . . . . .. . .  408.845 Drilling machine •• tapping attachment for. U. 

Bicycle .eat. C. H. Phelp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.743 Eberhardt. . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . .  408.698 
B.cycle •• axle bearing for. O. L. SpauldIng. J r. . . . 408.9,2 Driving or stop mechanlsm • . O. W. Schmidt . . . . .. . . 409.068 
Bit. See BridIe bit. Dry kiln furnace. W. Ketchllm . . . . . . . . . . . . . . . . . . . . . 408.724 
Bleachery keir, E. A. Rusdeu . . . . . . . . . . . . . . . . . .... . . .  408.991 Drying .tarch refuse. brewer's grains, etc .• appa-
Bloek. See Pulley block. ratu. for. F. M. F. C""ln . . . . . . . . . . . . . . . . . . .. . . . . .  408.824 
Board. See Dranghtlnll board. Du.t collector. J. S. A.h . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  408.787 
Boller. See Steam boiler . . Wash boiler. Water Du.t collector. R. L. Downton . . . . . . . . . . . . . . . . . . . . . .  4011.025 

boiler. Water coil boiler. Du.t collector. O. M. Morse . . . . . . . . . . . . . . . . . . . . . . . . .  408.P87 
Boller head •• machine for flanging. 1. B. Davl •. . . .  409.021 Du.t collector. J. A. & E. F. Woodbury . . . . . . • . . . . . 408,907 
Bolt heading and foriling machIne, Luehrs /I; Coe. 409.110 Eccentric connection. J. H. McEwen . . . . . . . . . . : .. . 408.738 
Bolting reel, C. T. Hanna . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.914 Electric machine. dynamo. J. T. Van Ge.tel . . . . . . .  408.768 
Books. machine for folding leaves for, E. G. Electrical resistance. E. M. Bentley . . . . . . . . . . . . . . .  40!l.1:16 

Thorp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . {()9.016 Electro dynamic machine. G. F.  Card . . . . . . . . . . . . . .  {()ti.910 
Boot. or .hoes. machine for feeding and attach- Electrode for secondary batteries. W. P. Kooko-

Ing rand. to, �'. F. Raymond. 241 . . . . . . . . . . . . . . . . . 408.895 gey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . {()9.I06 
Bottle. J. B. C08llrove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.872 Eelctrode for secondary batteries. A. V. Meserole 408.609 
Bottle washer, McCarty & Seyter . . . . . . . . . . . . . . . . . . .  409.113 Elevator. See Hand elevator. Invalid elevator. 
Box. See Axle box. File bOl[. Fire alarm box. Engine. See Ga. engine. Steam engine. 

Journal box. IAlLler box. MallinII' box. Engraving machine. W. S. Eaton . . . . . . . . . . . . . . . . . . .  409.D:16 
Box nallinll machine, L. F. Grammes . . . . . . . . . . . . . . . {()9.145 Fabric tnrflng Implement. M. L. Connott . . . . . . . . .  , 409.139 
Box nailing machine. J. H. Swltt . . . . . . . . . . . .  408.7fU. 408,761) Fabrics. device for guiding the edges of. J. J .  
Box o r  canl.ter. S .  E .  Cornell . . . . . . . . . . . . . . . . . . . .. . . .  408.954. Scbolfleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  408,75R 
Box pull, M. G. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.061 Faucet. A. R. Brandly. . . . . . . .  .. . . . . . . . . . . . . . . . . . . . .  408.f'8' 
Brake. See Car baske. Hemp brake. Vehicle Faucet and faucet bushing. C. T. Emer.on . . . . . . . .  4OS.l>ll 

brake. Faucet • •  elf·actlng. P. E. Everett. . . . . . . . . . . . . . . . . .  408.701 
Brake. W. Schmid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.756 �'eed water heater and purifier. G. H. Watson. : . . .  408.865 
Bridlleway. Kent & Vought . . . . . . . . . . . . . . . . . . . . . . . . . .  408.805 Fence. E. Tru.low. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 409.078 
BridIe bit, A. �'. Gerald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.705 �'errule for umbrellas and canes. J. A. Furman ... . 408.965 
Broom supporter, R. Kinney . . . . . . . . . . . . . . . . . . . . . .  409.152 Fertilizer distributer. E. P. Lewl.. . . . . . . . . . . . . . . . . .  {()ti.885 
Buckle • •  u.pender. W. T. Finney . . . . . . . . . . . . . . . . . . .  408.834 File box. M. R. Jewell . . . . . . . . . . . . . . . . . . . . . . . . . 408.978. {()ti.979 
Button m!,chlne. W •. E. ElIIott . . . . . . . . . . .. . . . . . . . . . .  408.700 File. clamp. A. Dom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.143 
ButtoD or. badtr.e. S. C .. Wllcox . . . . . . . . . . . , . . . . . . . . . . .  409.182 Filter. siphon. T. Slevin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.011 
Can holding device. fruit, J. Haller . . . . . . . . . . .. . . . .  409.148 Finger guard. E. H. Chesterton . . . . . . . . . . . . . . . .. . . . .  4\18.912 
Can or box. Chagnon & VIrnoche . . . . . . . . . . . . . . . . ... . 408,911 Fire alarm box. J. Speicher . . . . . . . . . . . . . . . . . . . . . . . . . 408.7S<l 
Candle.tlck. J. Heller . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  408.973 �'Ire extlnllui.ber. chemical. J. Ha.lam . . . . . . .. . . .  409,037 
Cant hook. A. Sanfo.d . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 408.7M Fire extinguishing apparatus. chemical. J. Has-
Cap. II. Schwa.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.93( lam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.008 
Car brake. J. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.784 Fi.h plate and jOint. J. N. Valley . . . . . . . . . . . . . . . . .. . . 408.910 
Car brake. G. H. �·Ietcher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.887 Flour chest. B. N. Rethey . . . . . . . . . . . . . . . . . . . . . . .. . .  4OS.\128 
Car brake. J. Lawitzka . . . . . .. . . . . . . . . . . . . . . . . . . . . ... . 4OS.916 Flour che.t and sifter. combined. E. B. Wilsey . . . .  408.780 
Car brake. I,. P. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.982 Flowers. device for pre.ervlnll cut. T. W. Moore .. 408.735 
Car coupling. J. V. D. Eldredlle . . . . . . . . . . . . . . . . . . . . .  408.699 Flushing tank. J. Greenhalg1l . . . . . . . . . . . . . . . . . . . . .. . . 409.147 
Car coupling, I. Kling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.045 Foot warmer. H. N;. Daw.on . . . . . . . . . . . . . . . . . . . . . . . . .  408.956 
Car coupling, H. D. Layman . . . . . . . . . . . . . . . . . . . . . . . . .  408.806 Fountain. See Soda fountain. 
Car coupling link. C. W. Ferguson . . . . . . . . . . . . . . . . . .  408.962 �'rame. See Sewing machine quilting frame. 
Car door, C. Trier. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . .  {()9.017 Fuel. artificial .  R. J. Scbimper. . . . . . . . . . . . . . . . . . .  . .  408.854 
Car motor • •  treet, W. H. Patton . . . . . . . . . . . . . 409.115. 409.116 Furnace. See Coke furnace. Dry kiln furnace. Ga. 
Car motor • •  treet, W. S. Sall.bury . . . . . . . . . . . . . . . . . .  408.754 furnace. 
Car. railway. D. L. Barne. . . . . . . . . . . . . . . . . . . .  . .  ... . .  409.002 Furnace for the desiccation. Incineration. and 
Car, railway. C. W. M. Smith (r). . . . . . . . . . . .  . . . . . . . . . 11.023 carbonization of precipitants. etc . •  re.ulting 
Car replacer. P. W. Hyne.. . . . . .  . .  . . . . . . . . . . . . . . . .  409.103 from sludge. etc .• R. De Soldenholl' . . . . . . . . . . . . .  409.022 
Car roof. J. Marthaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OS.781 Gauge. See Pressure gauge. 
Car • •  team hand. Morrl •• ey & Doyle (r) . . .  . . . . . . . . . 11.021 Game apparatus. C. F. M. ZIlI . . . . . . . . . . . . . . . . . . . . .. . .  408,869 
Car • •  tock. J. M. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.691 Gas engine. C. W. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.68iI 
Car wheel. H. F. Mann . . . . . . . . . . . . . . . . . . . . . . . 4OS.8IIO. 408,891 Ga. furnace. J. Zellweger . . . . . . . . . . . . . . . . . . . . . . . .. . . .  409.0!I0 
Cars. center bearing plate for railway. C. T. Ga. llenerator. fuel. J. R. Peter . . . . . . . . . . . . . . . . . . . . . 409,(162 

Schoen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.767 Gas heater. Jobnson & Packer . . . . . . . . . . . . . . . . . . . . . .  408.tro 
Cars, detachable conpler for connecting .upply Gas lighter. electriC. T. J. Zoeller . . . . . . . . . . . . . . . . . . .  408.785 

pipe. of .su,&m hl!8t1ng apparatus for railway. Gas mains or pipes. cross for. J. C. Conroy . . . . . . . . . 408.8'l6 
J. Loftu .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.109 Ga. pressure regulator. G. W. Crozier . . . . . . . . . . . . . .  408.87:1 

Cars. driving gear for. E. Samuel. . . . . . . . . . . . . . . .. . .  408.9.31 Gate. See Road gate. 
. 

Car., electric motor for street. W. S. Sall.bury . . . .  408.753 Gate. A. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  409.01" 
Cars. grlp alld.aPPlll\nce for C8bIfr road. A. Camp- Gate. D. C . .  Chaddock. , . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  408.825 

bell . . . . . . ... , . . . . ... ... ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,692 Gate. W. H. Reed . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  409,067 
Can, pipe connection fpr. R. H. Soule . . . . . . . .. . . . 409.120 Generator. See Gas generator. Steam generator. 

(1246) L. R. S. asks how a billiard cue Carriage curtain fa.tenlng. S. P. Scott . . . . . . ... . . . .  409.069 Glas. beveling machine. A. Lanillals . . . . . . . . . . . . .. . _ 408.726 

tip can be kept on the cue. in our very moist atmo- Carrier. See Artl.ts' wet canvas carrier. Cash Governor. 0 . .8· Agee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.09iI' 

sphere. (Charleston. S. C.) We have nsed tile regular carrier. Contact carrier. Grinding and cro.hlDg mill, J. F. Winchell . . . . . . . .  408,781 

preparation. and coachmaker's glue, and even stratena. Cart. road, H. H. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,96\1 Grinding tool. H. J. Di.Un . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,876 
without success. A. Try bicycle tire cement. or a mlx- Cartridge. metallic. A. Martin . . . . . . . . . . . . . . . . . . . . . . . 408.917 Guard. See Cattle guard. Finger llurd. 

Case. See Lock case. Packing case. Show CMe. Gun . air, C. J .  Hamilton . . . . . . . . . . . . . . . . . .. . . . . ... . .  , 408.971 
ture of asphalt, and ", its weight of gutta percha clip.. .Tobllcco and mateh case. Watch case. Gun. breech-loading. H. Com.tock . . . . . . . . . . . . . . . . .  {()9.011 
pings, melted together at a low heat. Or try sealing Cash carrier, M. C. Swesey . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.125 Gun carriage. H. A. Ramsay . . . . . . . . . . . . . . . . . . . .. . . . . 408.i'� 
wax melted up with a little beeswax if It is too brittle. Ca.h reglster and Indicator. W. G. Latimer . . . . . . . .  409.10'1 Hand elevator. G. W. Cannon . . . . . . ... . . . . . . . . . . . . . . .  � 

(1247) C. C. J. writes

.

: Can you ive I Cattle Ifllard. surface, E. M. & C. Clark: .. . . . . . . . . . . .  408.6115 Handle. See Latch handle. 
. . . . g .  Celllnil. fireproof, J. W. MaoKDlllht. . . . . . .  .. . . . . . .  408.922 Harrow. M. E. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �08� 

me any Information 811 to .. Pimarlc acid'" It is pro.i Centrifugal lubricator • .  P. M. Sharples . . . . . . . . . . . . .  408,859 narrow, S. Rothchild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
duced from pine wood. I should like to know how It Centrifugal Plllchlne, J. P. Boettlrer . . . . . . . . . . . . . . .  408.8n Harrow, L. SJUlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . � 
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Harvetiter. com. J. Arm.tro .... .  : . . . . . . . . . . . . . . . . . . 408,9&'1 
HarYetiter. Com. Van Buren & Bhoup . . • . • • • • . . • . • •  400.6'111 
Har"eater. cottou. A. B. Hughes . . . . . . . . . . . . . . . ... . .  409,1HO 
Rarveater reel" O. D. Towue . . . . . . . . . . . . . . . . . . . . . . . .  t08,ll9II 
Har"estera, . • upportlnK frame for I8lf-blndlng. 

Pltldu & Bteward . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _;  . . 400,663 
HatcbwaY. B. J" Hemian . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.'i'13 

Hato made from felted materlalll. treating. J � H. 
Ntia"e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . .  t08,lI25 

lIay presoes. anohor for portable, M. McCulla. • • • •  t08,924 
Hay i-ake, L. W. Freeman . . . . . . . . . . . . . . . . . . . . . . . . .. . . 400,(132 

· llay rakl ... and loadtng device. combined. L. H. 
D .. e1ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . .  t08,'1IJ9 

Helld rest for ohaln. T. J. carrick . . . . . . . . . . . . . . . . . . 408,828 
Heater. Bee Feed water beater. Gu heater. 

Water beater. 
Hemp rake, W. Hick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; 409,102 
Holstine apparatUl. C. B. Payne . • • . . . • • • • . • • . • • • • .  t08,ll89 
Holdback suap. W. Rundqnist . . . . . . . . . . . . . . . . . . . . . . t08,9IlO 
Holder. Bee Paper holder • .  T .. ln·e holder. 
Hook. See Oant hook. Bnap hook. 
Honesboe calk, remo"able. J • .s. Lesueur . . . . . . . . . 408.983 

Hoae couPling. B. W. Ba"enel . . . . .  : . . . . . . . . . . . . . . . .  "409,(l66 
Honl8. See Bee house. 
Hub. vehicle. J. M. LiUll'le . . . . . . . . . . . . . . . . . . . . .. . . . . t08,730 

' Hub. vehicle. L. M. Miller . . . . . . . . . . . . . . . . . . . . . . . .... . 4Il9,OM 
Ice machines. ammonia condenser for. P. Bteck • •  4OOJ)r.I 

. Ice acraper. J. D. Robertson . . . . . . . . . . . . . . . . . . . . . . . . .  4111,853 
Incmotatlon 1n .team bollen. means for prevent-

Iq; B. G. Cabell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.
. . 409.136 

Injector, L. E. HOII'De . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t08,716 
Injector. I ... G .. Lange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109.046 
Injector for .team bollen. L. B. HOlI'De . . . . . . . . . . . . 408.714 

InseCticide. R. M. Btephen.. . . . . . . . .  . . . . . . . . . . .. . . . .  t08,904 

InauIRted nIppen and cutting instrument, F. M. 
CUey . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  400;011'1 

InBulation tor electric conductors, C. T. Bned8kor t08,901 

Invalid elevator and conveyer. T. L. Holton. � . . . . . ' 408.716 
Iron. !'lee BolderinK Iron. 
Iron. making strap or hoop. D. Larkin . . . . . . . .. . . . . . 4OO,IM7 
Jack. Bee Thill couplinK jack� 
Joint. Bee Pipe jOint. 
.f�l llo% for planlDll' machines. B. F. Auten-

relth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408,821 
Keying wheel., H. Gratton . . . . . . . . . . . . . . . . . . . . . . . . . 401!,836 
Knlttl ... machine, circular. W. D. Buta . . . . . . . . . . . . 408.9152 

·Knob. door. O. O. C&ae . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . 400,010 
Lamp"W. H. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400,086 

- Lamp, are. J. A. Ughthlpe . . . . . . . . . . . . . . . . . . . . . . . . .  408,887 
. Lamp, electric arc, W. H. Barker . . . . . . . . . . . . . . . . . .  4lI!,948 
LamP. revolving .tand. J. Kinta . . . . . . . . . . . . . . . . . . .  409,1&1 
tamP; itr8iit, W: G. Oliver: . . . . . . . . . . . . . . . ; . . . . . . . . .  t08,988 
LaJi,pe; lIIament for Incandescent electriC. A. F. 

·OpjJiirmiuin· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  408..740 
LamjJ8, su.peilalon dence for, W; o. Homan . . . . . . t08,975 
LanUm. O. D. WOOdrnll' . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  t08,'183 
Lantern for varnlsher. of brewet's vats. liafety, 

W. Bregler . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .... . . .  409,007 
LIIntem; "llP'Ial. B. F. Hopkin .. . . . . . . . . . . . . . . . . . . . .  408,Ii03 
Lantem. tubular; O. D. WOOdru:ll' . . . . . . . . . . . . . . . . . . .  t08,782 
Latch handle. door. H. Ho:II'man, Jr . . . . . . . . . . . . . . . . t08,974 
Leather worklna machine. W. Bohwelckhardt. . . . . 4Il8,8IJ6 

. .Lettet bilz. L. Ehrlich . . . . . . . . . . . . • • • •  . . . . . . . . .  • • • • • •  400.027 
Lifeboats. etc.. collapsible bulwark for, W. H. & 

J. Obamben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t08,'1IJ9 
Life I�rauce polloy. A. B. Bird . . . . .  : . . . . . . . . . . . . .  t08,6811 
L1aht. Bee Btove door ilKht. 
Lock; . Bee OOmblnation lock. Beal lock. 
J_t. O. J: A. Bjobel'lf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408..119 
Look cue. C. M. Burgess . . . . . . . . . . . . . . . . . . . . . . . ... . .  t08,688 

LoekIDlf and registering mechanism. coln-con-
trolled. A .. B. Nicholson . . . . . . . . . . . . . . . . . . . . . . . . .  408,811 

LoComotive. B. M. Roynton . . . . . . . . . . . . . . . . . . . ... . . . . 400.000 
LoOoIIIQttves. lIDoke boz for .. F. Gandy' . . . . . . . . . , .  4OO.IM3 
LOIi Ilftlng'and ·tumlng machine, F. Blmonson • . . . •  408,'100 

Loom Piaker .tlCks, lug strap for, C. C. Follett . • • •  408,703 

Lubricator. See nle Inbrloator. Centrlfilgal 
lnbrloator. 

J,ubrloator. W. J. Faw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4CIIJI38 
Lubricator; J. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  4IJ8.9'Il 
Mailing boz. II. B. Hillman . . . . . . . . . . . . . . . . . . . . . . . . . 409.0911 
lIalting apparatus, pneumatic, E. Kuten . . . ,_ • • • •  t08,l6l 
Match safe, W. B. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . .  4011.000 
Meuurinll' veasel. A. De Witt . . . . . . . . . . . . . . . . . . ... . 409,023 
Mecbanleal movement, B. Wehrle . . . . . . . . . . . . . . . . . . 400.1112 
Metal plate. rolled. W. J. Lewis . . . . . . . . . . . . . . . . . . . . . _OIJO 
)letal working. electric, M. W. Dewey . . . . . . . .  _ . . . . 408,875 
lUlk OOOIlDl! device, J. W. W&ll'Der . . . . . . . . . . . . . . . . .  408,943 

Mill. Bee GrlndlDlf and cmohlDlf mill. Boiling 
mill. Saw mill. 

Mlnlng machine cutter, B. B. carter . . . . . . . . . . . . . . . 400.138 
MIrror stand. J. Kinta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,168 
Moulding .beaves. B. Riley. . . . . . . . . . . . . . . . . . . . . . . . . .  400.117 
Mon .... eDt, J. H. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t08,776 
MocrJnlt; electro-m&II'Detlc, Ii. P. Wellman . . . . . . . .  t08,776 
Moorflll!. meohanlBm for oon:vertlng. A. ' Kall8r • • •  400,149 
lIotor. Bee Car motor. Cbum motor. 
lIow ..... lIr&SS · cuttiUll' attacbment for Ian. G. C. 

Jl.U1er . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 409,()53 
MJafu leaf tumer. G. Bettini . . . . . . . . . . . .. . . . . . . . . . . . t08,lI08 
IIJ>BlC leaf tumer. W. B. Jackson . . . . . . . . . . . . . . . ... . .  408.111'1 

Neat or oOoP. hen's, P. CUlp . . . . . . . . . . . . . . . ... . . . . . . . . 408,1128 
Optical Instruments, utlgmatlc eye-pl_ for, 

J. Kornblum It oL . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 4IJ6,'126 
Ordnance, training mecbanlsm for; A. C. Koemer 406.8112 

Ore concentrator belt, d •. M. Adam • . • • • • • • • .  400,001. 400.1112 
Ore _her; G. W. Weller . . . . . . . . . . . . . . . . . . . . . . . . . . .  4011,(l84 
Ore aeparator . . BiB. Grlacom. . . . . . . . .  . . . . . .  . .  . . . . .  4011.003 
Omamentl ... open-mesh -woven materials With 

plaatlcs, J. H. HardlnK . . . . . . . . . . . . . . . . . . . . . . . . . . .  t08,7lO 
07ster openlna Implement. G. W. Thompson . . . . . .  406,939 
PaokIDll' _. G. W. Banker . . . . . . . . . . . . . . . . . . . . . . . . 409,684 
PaokInI! for pl.tons. L. P. Lawrence . . . . . . . . . . . . . . . .  t08,981 
Paper boz maklne machine, H.,Hensohel . . . . . . . . . .  408.712 

Paper holder and cutter. roll. ·..; lDhrllch . . . . . . . ... .  400,(128 
Paper holder and cutter. roll. A. Q. Bou . . . . . . . . . . ' -.752 
Paring and coring machine, B. Lyon . . . .  . . • • • • . •  . • • .  409,111 
Pelts. etc., macblne for remonug water haIn 

from. A. Hedbavny . . . . . . . . . . . . . . . . . . . . ... . . . . .. . 408,8'19 
Pen. fountaln, d. D, Bray . . . . . . . . .  ; . . . . . . . . . .  . . . . . . . . 408,IlOO 
PhonOllr&lD cylinder. W. B. Tattenball. . .  . . . . . . . .  408,\l98 
Plano action; uprlgbt, A. Blcbter • • • • • • • • . • • • • • • • • • •  t08,852 
PlanOB, mu.lc rack attachment for uprlabt, H. 

ZI8Irler . . . . . . . . . . . . . .  . • •  .. . . . . . . .. . . . . . . .. . . . . . . . .  4011,868 
Pipe.. Bee Drain and soli pipe. 
Pipe ooupllnK, J. O. Btul'lfeon . . . . . . . . . . . . . . . .  400,121, 400.122 
Plpe ooupllug. W. 'l'. TlIKII'art • • • • . . . . . . . . . . . . . . . . . . . 400.127 
Pipe joint, U. JohllllOn . . . . . . . . . . . . . . . . . . . . . . . . . . . . t08,719 
Pipe jOint. ball and socket. J. O. Btul'Ifeon . . . . .. . . . . 400.� 
Pipe or bose ooupllDK, J. O. Btnl'K8On . . . . . . . . . . . . . . . 409,123 
l'\IIl!S. apparatus for testlUll' and disinfecting 

i1raIn or soil. W. B. Clark . . . . . . . . . . . . . . . . . . . .. . . . . 400.013 
PI)Ie8, 111_ or porcelaIn lined metal T-Pi_ orel-

bow tor. B. Morant . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 409,112 
� laying .ubmarlne, G. H. Breymann . • • • • • • .  4OO,cnI 
PWalaIr maohlne. bllnd 11at, F. H. Van Houten • • •  408.86;1 ..... 1Ift)tector. O. M. YarboroUlfh . . . . . . . . . . . . .. . . . . 400.138 JiJ!iw",'/L L Qale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,9811 
f1IftI orab-. ean1age, J. G. BnKllsh . . . . . . . . . . . . . . . . . . . 408,961 
�l table, B. A. PaIne. . .  ... . .  . . .. . . . . . . . . . . . . . . . . . . .  4IlII,06O 
PO&&ery dlp�tllbo·O' 0. TbOlllPllOn . . . . . . . . . . . . .. . 401l,0I'6 
POt. . 8ee OoIIae poL 
...... --.9. .... W� . .. . .......... , ...... ... 

Presture ' -. apparatus for ' lIr&duatlnlr ' and 
LestIIig;'MeadY '" Bb.worth . . . . . . . . . . . . . . . . ... . .  ; 488,898 

Presaure tegulator. T. B_lejau . . . . . . . . . . . . . . . . ... . 408,788' 
Printer' • •  tacd. S. W. Bathbun . . . . . . . . . . . . . . . . ... . . .  t08,741 

PrlntlDlf or emboulDll' fabrics. eto .. machine for. 
J. Farmer . . . . . . . . . . . . . . , . . . . . . . . . . . . . . ;. . . . . • • • • • •  t08,913 

Propeller. screw, M. Vogelgesang . . . . . . . . . . . . . . . . . .  t08,904 
Protector. Bee Plant protector. 
Pulley block, C. T. 8eKar. . . . . . . . . . . .  . . . . . . . . • . ... . . . 408,8U 
Pulley, .pllt. Comwall & Barnard . . . . . . . . . . . . . . . . .. . 408,140 
Ball support. H. T. Moody . . . . . . . . . . . . . . . . . . . . . . .. . .  408,8\tJ 
Balls, _bin!! for reducing. Scholl & Wolf . . . . . . . . t08,� 
Ball .. ay • .  condnit;electrlc. B. ,Jennlnp . . . . . . . . .. . . . .  400.104 
Ballway croulnKB. deralllUll' mechanl.m fo�, M. 

B. Mills . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,840 
Ballway. electric. W. M. Bchleslnger . . . . . . . . . . . . . . t08,85S 
Ball .. ay. elevated. J. N. Valley • . • •  ; . . . . . . . . . . . . . . . .  408.IHI 
Ballway guard rail. J. Waterbo1j.I8 . . . . . . . . . . . . . . . . . .  408,lI06 
Ballway Signal. ('� T. Hallowell . .. . . . . . . . . . . . . .  , . . . . .  406,837 
Bailway ralls, brace cbalr for. J. B. Wettergrilen. 400,181 
Ball .. ay ralls, Interlook\lUf brace chaIr for, P. 

O'PQnnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.114 
BaIl!'IIY .\gnal, electric, W. F. Grul1er . . . . . . . . . . . .  400.146 
Ball .. ay s .. ltch stand. O. A Ikins . . . . . . . . . . . . . . . . . . . . . 408.820 
Ballway tie, metallio. Forbes & Kerr . . . . . . . : . . . . . . . . · t08,984 
Bm.lway tie plate. P. H. Dudley . . • • • • • • . • . . • • • • •  : • • •  408,900 
Ball .. ays, double .ulpended conductor .ystem 

for electric, C. J. Van Depoele . . . . . . . . . . . . . . .  : • .  400.156 
Ball"ays, .tatlonary .wltoh for horse, Plimpton 

& Harrington. , . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t08,744 
Bake. Bee Hay rake •

. 

Ba.ps. formlnlr teeth of, P. B. Btokes . . . . . . . . . . . . . . . t08,936 
Reel. Bee Bolting reel. Harvester reel. 
Relrlll'erator. R. B. Grat . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 409,Q91i 
Refrigerator. F. C. H. Btrasbul'Ker . . . . . . . . . . . . . . . . . .  t08,906 

Register. Be!! Cash reKi.ter. 
Beanlator. See G8l! pressure rBKulator. Pressure 

. regulator. Prel!8Ur8 or damper regulator. 
Re.plratlons of the body, apparatus for recordlug 

the, K. M. Tata . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . 4lI!,$l8 
Road Kate. T. Doup, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.6111' 
Rock drill. steam. J. C. Glthen. . . . . . . . . . . . .  . . . .. . . . .  4lI!,878 
Rollers. ooverlng for. O. Hal.telld . . . . . . . . . . . . . . . . .  400,101 
Roiling ules, J. R. Joue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t08,'/20 
Rolllna Iron or steel. A. J. ' Mozham . . . . . . . . . . . . . . . . 4Q;.844 
RolllnK metal. W. J. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . .  409J)49 
Rolling mill for hoop or .trap lren. D. LIIrkln. • . . • .  409.0t8 
RollluK steel or lren. A. J; Mozbam. . . . . . . . . . . . . . . .  408,lWl 
Roofing composition. packing. O. B. BUlbnell . . . . . .  408,951 
Rooflllll', waterproof and fireproof material for, A. . 

Blank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400.096 
Rope attachment. J. B. Powell . . . . . . . . . . . . . . . . . . . . . .  406.894 
Roundabout, W. A. Dodge . . . . . . . . . . . . . . . . . . . . . . .  t08,'/98 
·Rubber. mill for IIrlndlng and sheeting, N. O. 

MitchelL . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  t08,784 
Baddle. barness, O. J. OOoper . . . . . . ... . . . . . . . . . . . . . . .  408,827 
Bash ·cord· futener. R. F8II'an . . . . . ... .  ; . ... . . . . . , ..... . . 400,030 
Sash·fastener. Miller & McDonald ; . . . .. ; . . . . . . . . . . . .  t08,920 
Sausage Itu:ll'er, F. W. Wilder . . . . . . . . . . . . . . . . . . .. . . . .  408,1»6 
Sa .. mlll. reclprocatiUll' gaDl!, W. B. Mann . . . . . . . . . .  406.80'1 
Saw set, S. Bboup . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . 4lI!,159 
Sa .. lng machlne, lrang olroular, J. O. Bntler . • . • • • •  408.709 
Beales. medicine or postal, W. R. Watt . . . . . . . . . . . . .  109,(l8O 
Bcreen. Bee Window acreen. 
Bcrew, laIf. G. P.·Bose . . . . . . . . . . . . . . . . . . . . . . . . . · . . . · . . . . t08,'Jlll 
Bcmbbtng machine. J. Hebert . . . . . . . . .. . . . .  · • • . . . • • •  408,802 
Beal lock, R. W. Gillespie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.(134 
Beal lock. G. W. Le .. I. . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . t08,6811 
Beat. See Bloyele seat. Vehicle jump .eat. 
Secondary batteries plates, apparatUl lor fllIIq. 

Morris & Balom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  406,_ 
Beed, machine for dellntlq ootton. G. H. Oreker. 408,'/98 
Beparator. Bee Centrifugal .eparator. Ore I8pa-

tor • .  

Be .. lnK machine preaoer foot. 0; Tlmm . . . . . . .  ; . . . . .  t08,'167 
Be ...... machine qulltlnlf frame, J. II. Glbb • • • • • • • •  400.148 
!!ewing maohlnea. feed Operatinll mechanism · for. 

J. Trlpp; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400.129 
Bhatt ooupllug. J. Cblnll. . . . . . . . . . . . . . . . . .. . . .. . . . . .  408,953 
Bhaft gearing. veblcle, M. D. Btralt . . . . . . . . . . . . . . . .  408,8W 

. Bheet metal vesl8la, maohIne for makInlf. F. A. 
Wal.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t08,774 

Bhlngle sawlDl! machine, F. Ohalloner . . . . . . . . . . . . . .  400.011 
Bblrt, M. Cohen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . .  400,016 
Bhovels, .co0ps. etc .. mak ..... T. F. Btevenson . • • .  (c.!.811 
Bbow cue. J. BuokmuteP . • • • • • • • . . .  _ . . .  . . . •  . .  . . .. . . 400.009 
Bitter and ooal scuttle. uh. K. 111. Bheppard . . . .  ; . . . 408,815 
BIII'nal. Bee· Ball way signal. 
BlgnalinK apparatus, marine, A. Taylor . . . . . . . . .. . . 400.074. 
BIII'nallng device for time oerY1ce. automatic, O. 

H. Pond . . . .  · . . .  ; . . . . . . . . . . . . . . . . . . . . : . . .  � . . . .. , . . .. . .  408,846 
Bllverware cases, Clip for. H. & W. 81ebert . . . .. . . . G,1IS5 
Blphon. L. Meyer . . . .. . . . . . . . . . . . .  , . . . . . . . . ; . . . ... . . . . t08,918 
Bled. S. L. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.881 

Bnap hook. L. P. Rlley . . . . . . . . . . . ... . . .. . . . . . . . . . . . .... . (08,6U 
Boda fonntatn. J. G. Low . . .  · . . . . . . . . . . . . . . . . .. . . . . ; . . . .  408,888 
Bolderlng Iron, O. L. Wagaudt . . •  :. ; . . . . . . . . . . . . . . . . .  t08,'l'I'2 
Bounds, apparatus for the record and reproduo-

tlon of. G. Bettini . . . . . . . . . . . . . . . . . . . . . . . . .. 400.004; 4OO.1XXi 
Bound •• recordlDl! and reproducing. G. Bettlul . . • •  4OO.ooa 
Bower and clod crusher. combined seed. J. W. 

Belf.· . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . 4OII,oro 
Bplndle. Bee BpinniUll' .plndle. 
BplnnlnK machine, Bmlth. Jr •• & Lnnd . . . . . . . . . .. . . . t08,900 
Bplnning machlues; ·.plndle drlnug mechaulsm 

for; O. W. J one • . . .  " . • •  • • •  . . . . . . . . . .. . . . . . . . .. . . 408,lIl4 
Bplnnmg 'splndle, J. B. Tymau . . . . . . . . . , . . . . . . . . . . .  408,882 
Bplnnlng spindle and support theretor. c. . A. 

Pratt . . . . . . . . . . . . . . . . . . . . , . . . . . . . .  . . .  • . . . . . . . . . . . . .  
'
408,812 

Bplndle bearing J. W. Wattles . . . . . . . . . . . . . . . . . ... . . . 408,866 

Bpool. H. D. Melendy . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  t08,'l32 
Btaud. See Mirror stand. PrInter's stand. BWitoh 

stand. 
Btarohlng machine. J. G. Crawford . . . . . . . . . . . ... . . . .  40lI,019 
Bteam boiler. T. ·L. Bturtevant . . . . . . . . . . . . . . . . . . . . . . 408,\1IIII 
Bteam enll'lne; O. B. Dellenbanch . . . . . . . . . . . . . . . .  _ . . . 400.166 
Steam enll'lne. A. J. & H. A. Foulds . . . . . . . . . . . . . . . . .  408,'IIM 
Bteam generator. Gordon &·HObb .. . . . . . . . . . . . . . . : • • • 708 
Bteam 'fenerator, T. L. & T. J. Bturtevant . . . . .. . . . .  ·t08,996 
Steamer. grain. L. Atkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408,682 

Btlrrup, reveratble safety. J. O. Welcome . . . . . . . . . .  t08,\144 Btone. etc.. Implement for reduciUlf. J. W. Maloy. 
400,051. 409,062 

Btool, camp, Oulton & Met.ter . . . . . . . . . . . . . . . . . . . . . .  t08,741 
Btopper. Bee Bottle stopper. 
Btore .ervlce apparatu •• G. B. BllIott . . . . . . . . . . . .. . . 4111,096 
Btore service apparatus, M. o. Bwezey . . . . . . . . . . . . . . 400.126 
Btove door liJrht, J. ':f.. Fleehearty. . . . . . . . . . . . . . . . . . . 408,\Ifi9 
Btove. heatt .... L. W. H8II'ey . . . . . . . . . . . . . . .... . . . . . . . . .  40lI,036 
Stove, heatl .... S. B. Wales . . . . . . . . . . . . . . . . . . . . . . . . . .  4lI!,776 
Btovepipe attacbment, J. B. Leaoh. . . .  • . . . . . . . ... . . .  t08,SIM 
Bupporter. · Bee Broom .uPP')rter. 
Burgles! pump for trausfnslon of blood. B. B. 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4011.000 
Bwlnlf. B. W. Parsous . . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . . . . t08,742 Table. Bee Pool table. 

. 

Table leaf IUPPOrt, J. G. Garretson . . . . . . . . . . . .. . . . . . t08,lJ8'l' 
Tank. Bee lI'luahlng tank. 
Tap and faueet, automatic ale, H. D. Northup . . . .  400,(II8. 

Telegraphy. harlnonlO, F. Van ItJlilBlbelwbe .. . . . .  488,167 
TelePhones. ooln-oonttolled apparatua for. :W. 

Gray . . . . . .. . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
'l'eIhman. H. N. IhIIIUii.� . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  ... 

Tblll coup)lllII', B.· .. . ·IIea . . . ... . . . .. . .. .  :. . .. . . .... ..... .... .  ... 
ThIll.oouPllng jack. J. H. Miller . . . . . . . . .. . . . . .  : . .  , .  -..1 
TbrublUlf maob\nes. .hoe attachment for .. L.; M.. . 

Wilson. • . . . . . . . . . . . . . . .  . . . . .. . . . . . . . . . .  ; . . . . . . : . ... 40lI,08II 
Tie. Bee Ballway tie. 

. 

Timber ooupllng for framed stmctures, Bockwell 
& Pearaall . ; . . . . . . . . . . . . .  . •  . . . . . . . . . . . . . . . . .  . . .. . . . .  ",710 

Timepiece e8Capement, A. Kaiser . . . . . . . . . . . . . . . . ... 4011.110 
Tinning copper sheets, machine for. D. lIITans . . . .  t08,8lEI 
'Tobacco and match case. oomblned. F. B. Blllott. 400,029 
Tobacco moistening oablnet, O. Bejach . . . . . . . . . . . .  418,189 
Tooth, apparatus for allayIug the oenl1blllty of a, 

D. M. Small . . . . . .  . . . . . . . . . .  .. . . . . . . . . .  . . . .  .... . .  408.898 
Top •• plnnlng, W. B. Robinson . . . . . . . . . . . . . . . .. . . . . .  408,7411 
Toy gun. G. H. Weston. . . . . . . . . . .  . . . . . . . . . .  • . . . . .  4011_ 
Transportation. system of. B. B. Hennlnc .. .  .... . t08,7U 
Tricycle, F. W. Pool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t08,745 
Tmck. B. F. Beholder (rl. . . . . . .  . . . . . . . . . . . . . . . . . . . . .  Il,022 
Truck. slz wbeeled oar. W. A. Bontt . . . . . . . . . . . . . . . .  408,IIII8 
Tub. Bee Pottery dlpplnlr tub. 
Tublng • .A. H. Llmont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t08,128 
Tubing. maklnll doplez, A. H. LImont . . . . . . ... . .  ; • .  4011,128 
Tnnnel for rallways, etc •• buoyant subaqueous, B. , 

J. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , • • •  408,748 

TWine ball. C. P. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . 408,842 
Twine holder, automatic, W. N. Candee . . . . . . . ... .  400.187 
Twine paokalre, C. P. Mltohell . . . . . . . . . . . . . . . . . . . . . . . 408,841 
TWIsting and ooverinc oorda, etc.. machine for. 

W. OIorer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  4ll8,8II8 
Type .. rltl ... machine, D. C. Btover . . . . . . . . . . . ... . . . . 4011,0113 
1'ypewritinK machlne.-C. B. Tilton • • . . . . . .  .. . . . .  409J28 
Umbrella or parasol. Kahle & K1rchbo:ll' . . . . . . . .  : . . .  408,'111 
Umbrella rlhB and stretchen. joint for, Kemp & 

Marsden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408,'ta 
Valve, D. FOl'Qlraseo . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  4OO,o.n 
Valve for .team or water. B. T. Hall . . . . . . . . . . . . ... . 409.100 
Valve gear. englne, J. MoLaren . . . . . . . . . . . . . . . . . . . .  4OO,D 
Valve gear, engine. R. N. Percy . . . . . . . . . . . . . . . . . . . . .  4111,061 
Valve aear for mnitIple cylinder eqlnes, B. 

Kue10wsky It III . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . .. . ... 488.916 
Valve, nl'8dle batb.water supply, B. O. Bmlth . . . . . .  408.761 
Valve. stoP. B. B. Gillespie . . . . . . . . . . . . . . . . ... . .. . . . . . .  408.'106 
Veblcle brake, J. O. Morton . . . . . . . . . . . . . . . . . . .. . . . . .  408,736 
Veblcle brake. wbeeled. J. N. Valley . . . . .. . . . . . .... . 4IlIIJM2 
Veblcle. jump seat, F'. G. Davis . . . . . .. . . . . . . . . . . . . . .  400.141 
Veblole, spring. 111. OIi:11' . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  408.811 
Veloclpl!de saddle, T. B. deJl"ery . . . . . . . . . . . . . . . . . . . . . 408,718 
Velocipede &addle. Tnmer & Albury . . . . . . . . . . . . . . .  408,86l 
Vending apparatus, T. Rergmimn ... . .. . . . . .. . . . . . . . . . 408.8'10 
Vendi ... apparatus, W. 0. Doubleday. . . . .. . . . . . . . . .  408.1169 

Vending apparatus, P. Reiner . . . . . . . . . . . . � . . . . . . . . . . 4os.s51 
Vessels. apparatUl for loading or nnloadlng. J. D. 

Fiske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.'102 
Wagon, dumpl .... W. B. Weloh . . . . . . . . . . . . . . . .. . . . . .  40lI,083 
Walls, omamentatinn of. M. B. Chnrch . . . . . . . . . . . .  4111,(112 
Wash boiler. Tblssell & Bradstreet . . . . . . . . . . . . . . . . . t08,708 

Wuber. Bee Bottle wuher. 
Wuhlng machlne. Burton & Benjamin . . . . . . . . . . . .  408,890 

Washing machine, W. B. Cronk . . . . . . . . . . . . . . . . . . . . . · t08,797 
Wuh .... machine, B. Klngl1ey . . . . . . . . . . . . . . . . . . . . . .  409,lOIi 
Wute pipe connection. W. Bcott . . . . . . . . . . . . . . .. . .  4oB.II97 
Watch cue. J. Du�Is .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,880 
Wuh boiler. sectional. J. Keith . . . . . . . .. . . 400.IMI to 4III,INII 
Water olo�et .• J. GUy; . . . . . . . , • • •  , . . . . . . . . . . . . . . . . . . . .  4IJ8,836 
Water coli boiler. Applecartb & Moore . . . . . . . . . . . . 408.1114 
Water coli boller. B. D. Moore . . . . . . . . . . . . . . . . . . . . .  408,016 
Water heater. Mouat & Burt . . . . . . . . . . . . . . . . . . . . . . . 408.898 
Water lifting apparatus, sclar. A. L. Reynold • • • • •  (06,929 
Weatber strip, J. Bumham . . . . . . . . . . . . . . . . . . . . . . . . . 408,949 

Weldlbg, electrlo. O. L. comn . . . . . . . . . . . . . . . . . . . . .. . .  400.0111 
Wbeel. Bee Car wbeel. 
Wbeelbarrow. Btambaugb & Ney . . . . . . . . . . . . . . . . .. . .  408,994 
Wblllletree, l. T. McIntyre . . . . . . . . . . . . . . . . . . . . . . . . .  G,067 
Whlllletree ollp, W. W. BUison . . . . . . . · . . . . . . . . . . . . . . 408,6IlII 
Windmill. B. Wonley . :  . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  408,948 
Window .creen. A. Arcbambanlt . . . . . . . . . . . . . . . . . . .  t08,186 
Wire 8tretoblDll' device. B. ·Taft • • • • • • • • • • • • • • • • • • • • •  408,Wr 

DESIGNS. 
Bro.hes. etc., back for. H. Berry . . .. . . .  , . . . . . . . . . . . . .  19,261 
OIook oase. B. C. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  llI,2fJ 
OurtaIn and oover. J. Danbek . . . . . . . . . . . . . .  . .19,2611, lD,26;{ 
Knitted sblrts. omamentation of. T. A. Pearce . . . .  1II,21II 
Memorial , .. blet, J. W. Dowllng . . . . . . . . . . . . . . . . . . . . . 19,2M 
Pen noule, fountain, N. F. Palmer . . . . . . . . . . . . . . . . . .  19J!66 
BUlpender end, B. W. Whittaker . . . . . . . .  , . . . . . . ... . . .  1II,21II 

TRADE MARKS. 
Antiseptic preparatlon •• llquld. M. J. Plnanlt . . . . . . 16,9111 
Bitters, stomach, Hostetter Company . .  • • • • • • •  • • • • • • 18,1181 
Buttons with metal loopa or eyes. black .hoe, L. J. 

B. Gourde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.918 

carpet. and mcs. IUII'r&tn. Van Deventer & CO_ . . . .  16,981 

Deterl!enta or wublng oompcnnds, LIIundrine 
Mannfacturlng Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.1!24 

btraots of beverages, P. B. Knapp & Bon . . . . .. . . . . 16,9'J8 
Gelatine. phosphated preparatlous of. C. O. Whit-

ten . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 16,9IIIi 
. Leather, upholstery leather, and articles manu

factured therefrem. sach as foOt wear. band
bags, pocketbooks, and the like. White BreI. & 
00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  16,IIM 

Liquors, fermented. malt, and distilled. C. Watkins 
& Bon . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . l6,983 

Medical compound for destrcytnlf microbes; B. B. 
Gillett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,1111 

Medicinal and toilet cream. Hillard & Btewart. . . . . 16,1120 
Medicines for diseases of tbe air Pall&Ifes of tbe 

helld. throat, and lunKs. and appliances nsed In 
connection with the same. W. J. Keefe . . . . . . . . . . 16,922 

011 and japan. black, and green teas, Olive, MoCul-
lock & Co . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . .. 16,928 

OIls, illuminating. Wallwork & WeU . . . . . . . . . . . . . . . .  16,982 

[Al;}'GUST 3 1 ,  1889. 

I.a •• e p .... . acll .Darden • • •  'I'll •• te . O.e. 
Baek Pq •• e.cll In_rde • • • • •  1.0. a U  ••• 

The above are ob&)'Ifes per agate lin_bout aht words per line. This notice .hows the width ·of the Ime. 
=...�r. ��.!!rrate:m;=�� lfn� :�::= ment, u the 1_ press. Ad"ertlsementa must be 
reoeI�ed at publication olllce as early &8 Thursday mom
iug to appear In nen Issue. 

USE ADAMANT WALL PLASTEII 

,.1 E. Gene... Street, 
S)'rRcu ••• N. Y. 

ICE·HO UBE AND COLD ROOM.-BY R. 
G. HatfIeld. With direction. for . oonstmctIon. sJ'o\lr 
enpaY1np,; ·.Contalned In SCIlllNTIMO AllEBICAN D:P
PLBIlllNT. 39. PrIce 10 cents. To be had at t1da oIIlce 
IDd of all newsdealers. 

Patent Foot Power 
Complete Outfits. 

Wood or M e
;
ta1�:;��r�m.;��;t:�� 

E D I  S O  N LAMP CO. 
N • .f. 

THE AGE OF THE EARTH. - BY 
Ad0:,yhe d' ADler. A new attemoC to determine the ::: pa::' ��.ur:1c�::�';c 1.�".rrc� 
PLI'lJ[DT, No. as,.. PrIce 10 cents. To be bad at this 011100 and from all newsdea181'11. 

-.r :&l L :&I :U: :&I -.r :&:J a s. 
meetrle Jodl_.loC _4 Beeor41q 

TlIEJU(OIBTBRB, 
PBESSlJIE GAGES; 

BABODTEBS 
maRT OJ!' WAUR GAGIB. fnmomcUer. 

Bee artIcle. p. tIS. Scfm. AmerieatI, AiIIf1Ist 8, 1889. 
Send for m.nnfaotnren' catalogue to hArt1nnmAtAr Co. , Peabody, Mass. ,U.S .  

,��::�;g:��:I:":.:'.t�:; .. ��!d�':.':::c;_ 16,IIJ
9 USE'FUL BOO'IS minerai •• Natural Dam Polp Company . . . . . . . . . .  16.1411 ' .  • 

RElmedy for Indlpatlon. oertaln, G. Batten. . . . . .  . • .  16,911 Maunfaoturers, Agncu1tnrlsts, Chemists, Bngln_ lie-
Remedy • •  tomach, H. A.tbalter . . . . . . . . . . . . . . . . .. . . . .  II1,9JO chanica, Bullden, men of leisure, and prcfesalonal 
Remedy. tape worm. J. G. lIIlIendor:ll' . . . . . . . . . .. .. . . . 16,916 men. of all 01_ need gOOd books In the . llne of 
Salve, G. F. Lelahton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  IG,trai thelr respective callings. OnrpOllt otIIce department 
SoaP. J. Ore8lleld & Bons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,1118 . penn\t8 the tranamIssIon of bOO_ throngb the II1&iI8 
SoaP. ham_ oil. R. K. Miller . . . . . . . . . . . . . . . . . . . . . . . .  16,II2'i at very .mall cost. A oomprehllDlll�e. O&tIII_ CIIf 
Bugar and otb.er packed ' oonfectlonery. M. Lipp- I18efnI bOOks bY dl:ll'erent anthon. on mOre thaD tIft7 

�n & Bre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,926 dUl"erent 8Db'� .blLl receJ1t1y �, publllhed for 
Vaml.bes, staln •• japan •• • urf_ .... and kindred tree clrculat1on at the olllce ot thla paper. Bllbjeetli 

1l00ds, Watta De Golyer OOmpany . . . . . . . . . . . . . . .  , .  16,91' oluslfled with names of author. Peraons destrln« 
Watoh cues, composition, Dnebiir Watob Cue , a copy, have only to Uk for It, 8IId It will be mailed 

Manufaoturlng Company . . . . . . . . . . . . . . . . . . . . . .. . . . l6,Bi.5 to them. Address,-
, 

. IIlUNN ... CO •• 361 Broad�. New York. 

A prlnC.d copy of the .pec\lloation and draWtntr of 
any patent In the forecolng list will be furnished from 
thl. otIIoe for 25 cents. In ordering pleue state the 
name and number of the patent destred, and remit to 
Munn & 00., 801 Broadway. New Yotk. 

" 

C.n.dlan · ... tent. may now he obtalned by 
Inventora for. any otthe InV8lltlona .D&III8d In the "" 
II'Olne 11 ... PI'OYi4ed. they are IIlmple, At a _ . ilf .. 
___ If co1l1pHeated the OOIit WIll he a little. more.' For 
f1IIl �ot.IOIt& ....... 11_ • 00.. alit ..........,.. 
11_ Yom. 01.IMr leNIIIa ..... may '" beot.lalDed. I 
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FouIuled IlW JCatMIII 0anIII. 1'i86; 

H E N R Y  CAREY ,BAI R D " CO. 
b ... trl"I ... "n.llen. BooluieUen, an bjpenu.. 

8J 0 Wailla' 8t.. PhUadel.lda. Pa.. U. 8. A.  
" rOur lIew alld Revised Catalogne of Pl'Iletloat _d 

8clentlftc Books 8& peg .... lIvo. and our other Catalogues 
and CircularJl. tiie .. hole COVerillf, every branch of Sci-
:':.:���� �i��t'h"e�or�':.':,'\.':ir'�� 
addresa. 

ARCHITHCTHRAL ' BOOI8. 
- Useful, -Beautiful ,  an'd Cheap. 
T o  any �II abQUi to ereet a d .. ellins house o r  -b� either In the coUntry or city. or any bullde� wishing 

to examille the latest and best plans for a churcb, s�hool 
IIonse, club bouse, or any other public building of high 
Clr 10 .. cost. should procure a complete set of the ABelII· 

T1IICTS' AND BUILDERS' EDITION of the 8cIENTII'IC 

AxEllIOAN. 

Tbe Information these volumes contain renders the 
work almost Indispensable to the arehlteet and builder. 
snd to person. about to build tor themselves they will 
lind the .. ork IUjlg8.ti ve and most useful. They contain 
.,.,Iored plates 0 f the elevation. plsn, and detail dra .. • 

Ing. of almost every cl .... of buildlIl!l, with specillca-
&iQn,aad approximate cost. 

' 

!!even boUnd volumes .are now ready and may be ob
tained, by mall , dlreet from the publishers or from any 
n8wedealer. /'rice. t2.1lO a volume. ' Btltobed In paper 
covers. SlibsCrlption price, per annnm • • .50. Address 
and reJIllt to 

MuNN & CO., Publishers, 
36 1 Broadway. New York. 

BRISTOl'S PATENT 

STEEL BELT LACING 
Makes smooth elastic' joint. 
- Easily and quiCkly appfied. �ra�e:.:7?.s=a� 

, . 'or *1.00. 
BRISTtn. ' M FG. ' CO. Water"ur)', Cona. 

Or 1l\".I NASSAU ST . •  Room !i6, 
New York City. 

TO INVENTORS 
�ND MANU FACTURERS 
Th& 68th Annual Exhibition 

-01' THE--
Alll8rlcan ' lnstHute of the CHy of New York 

Will Opeu :OCTOBER :I. lsse. 
IntencU�blblto ... !II, o.i, make early appllc;atlon to 

I18cur8"�r.8 
S=8 BY ,dUll_Ion. For blBnk. and 

Jnfoft!llltio A.�erl:,,!er:;t:a�:��r,::'IV::��lty. 

P'I P E  CO,V E R INaS  
Made e.tlrel,. o' ASBB8TOS�' 

Absolutely Fire Proof. 
.RAIBBO PAeIUNG, lULL BOAU, SHEATHING, IlDIENT, D.R. AND SPIClULTIES. 

O:&:A.XollElD:EI. ___ lPEKO:m 00.., :rooor E. aT:a: aT • •  5. T. 
BRANO" __ • Phlla, 24 .trawberr, St. Oh lea.o, 88 E. Lake St. Pltt.bul'B, 4 1 4  Lew •• Bloek. 

THE STEAM ENGINE ; ITS PRINCI· 
pIes. It. development. Its future &lid uerteet1OIl.-A pa. 
p<lr by lD. N. Diilkel'lOB, giving an outline of the hlBtory 
:'�1�: r�";:.:rfa"':;4"�%I�:'ll:�t:�1't��

e
·w,rg, 

ftgnres. COntained In ScmNTD'IC AMlmiCA N SUPPLlI
JOINT. No. 6S6. ' l'rlce lO cents. To be had at tbls 
oftIce and from all newsdealers. 

OTTO IAI ENIIN EI.  
Over :13,000 Sold. 

Rorl.ontal . . . . . .  otto . . . .  Gas lDnglnes. 
Vertloat . • • • • . • • .  Otto . . . . Gas Bnirlnes. Twin Cyllpder • • Otto • • ·I·a: =tun:
Combined . . . . . . . Otto. . and Pompa. 
Comblned • • • • • • •  Otto • • �C",fa':n� 

OTTO GAS ENGINE  WORKS, 
CBIC.l�O. PHIL.lDELPBU. 
Kew York Aaene,., . , 1� Veae,. Street. 

THE NICARAGUA CANAL. -AN IN-
terestlnR paper by Commander H. C. Taylor •. lIl:n a 
very rutl review of this IlTCBt entdneerlng eitte se. 
dl.cnsslng Its'prospects, snd d886rlblng tbe gen tea-
tures of tbe country. With 6 U1nstl'lltlonll. (Jontalned 
In SClICliTIPIC AMRRICAN SUPPLBJU:N·�. Nos. 6S3 and 
6S7. Price lO cents each. To be bad at this omce and 
from all newsdealers. 

VAN DUZEN 
AS ENCI N E  
N O  BOI LER. N O  COAL. 

NO E N G I N EER.  
.Bmw . WATEB BENT 

_ :INSURANOE. 
INSTANTLY 8TARTED. 
DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 
for description and prices. 

Yan Duzen Bas EngIne CO. , 
E. 2nd 8t., CINCINNATI, O. 

BISULPHIDE OF CARBON-A. VALU-
able iechnlcal paper by IgIIatins Singer, giving complele 
detalls concemmg the manufacture ana purlftcatlon and 
industrial uses of this �uct. With 2 1l1nstratlons ot 
apparatus. Contained In 8cmNTIFIC AMERICA N SUP
pr.EMENT. No. 694. Prlce ]O cents. To be bad at this 
omce and from all  newsdealers. 

PA INT YOUR ROOFS 
With Disou'. 81llea-Graphhe Paint. 

cover two or three times more surtace and last four or 
Ave times longer than any other paint. Not afteetsd 
by lleat or COld" o'l: !'Old .. ,. Send for circular. 
JOS. DIXON CRUCIBLE CO., Jel'881 City, N. J. 

HOME-MADE INC UBATOR.-PRACTI-
cal directions for the mannfacl,ure of an E'fteetlve InCll
bater that bas been carefull y  tested &lid found to per
form all tb .. t may be reasonably expected ; with dlrec· 
tlons tor operating. With 4 ftgnres. Con tamed In SCI
ENTII'IO AJ URICAN SUPPLEJUNT. No. 630. Price 10 
cents. To be had at ,this omce and' from alI neWlldealers. 

OIL WELL SUPPLY CO. Ltd. 
kl ok 9� WATER STREET, 

.Plltabu rah, l'a • •  

Manu

,

factnrers of everything needed for 
.AlR.TE8:EA K -vv:mx.x.. 
lOr either Gas, 011. Water. or Mineral 

Tests, Boilers, lDng!nes, Pipe, , 
Cordage, Drillinil Tool8, ete. 

Dlustl'llted catalogue. price ' 
lists and dlocount sheets . on reQuest. 

FLAX CULTURE.-A PAPER BY H. 
Konle. J r .• de86rlblng the factory method of treatirur ftax as eonducted In lrI.h ftax mills . With 2 l11ustra
tlons. Coutalned In SCIENTI1I'IC AMEBICAN SUPPLE
lIlBNT. N o. fj�6. PrIce 10 cents. To be had at this omce 
and from all newsdealers. 

- ARTESIAN 
:��� Gu.::t'= to _ feeL W�manlifacture and f1lrnI8h e""'"7th!nlr required 
1;0 drill and complete � P0rtable Ho .... Power and Mounted I!IteIIm � JIacbInes tor lOOto 
eon ft. Ssnd e cents forlllustrated Oatalotr\l8. PI� Artesian and 011 Well Suppl!'_ (Jo., 
.811 Beaver Street, New York. 

The MOTOR of 19th CENTURY. 
Can be used A"II �to do A� �or�::ld Wo1��' Ng !�:I 

No Gauges ! No EOlOneer,1 A � 
feetly safe Motor for all places anil 
��eshO��gf:��hor"'!: power. For circulars. ete., addresa 

-..,., ReI .... 011,.. Charter Gas Engi ne , Co. 
bpl ... I,.. Salo,,.. P. O. Box 148. Slerltua. III • 

KEEfA£gOL ! 
Ught - Running Ventilating 

:IP.A.N"S. 
Adapted for Veutllatlng and Dty. 

lng of ever, description. 
Catalogne free. " 

GEO. P. CLARK, 
Box L, Windsor I.OCk., -ConD. 

Agent,744. B·way. New"ftrI<;-
ARTIFICIAL I L L U M I N A T I O N, 
some recent developments In.-An elabOl'llte pap<lr by 
�1e:���ort��I��":��n�th�e::=t"a.�8� 
Olntalned In lCIENTll'IC AMERICAN SUPPLIllJUNT� No. fj�9. Price 10 cents. To be had at this omce ana 
from all newsdealers. 

, " I I T I GHT&S I ,A�K 86FH�MA'c H ' �! r C  
,;  A ::,  r E , I I1 LT 

--=- J O H ,',j  ':; R li:: N lY J G �-, !\.. R () C H ES i t. F N Y  

2nd � MACH I NERY n 
N. Y. Mach'y Depot. Bridge Store 16, Frankfort St •• N.Y. 

ELECTRO MOTOR. SIMPLE. HOW TO 
mllke. By G. M. Hopkln •• -De86rlptlon of a small electro 
motor devl'ed and constructed with a view to assIstIDg 
amateur. to maIre a motor which might be drIVen w\tfi 
�'1i��t'�ul� h�::r::!��:r��:°t:: �p���, = 
lathe or any machine requlrlDll uot over one mau pOwer. 
With 11 11gUres. Contaliled In SCIENTl1!'lC AlIEIUOAN 
SUPPLEM�NT, No. 6 <1 1 .  Price 10 cents. To be had at this oftlce and from all newsdealers. ' 

1 D RI ERI for Grain. 'Sllna, Bait, Wet I I!· E. W !,�Il ,. Feed, Cheml6lUs. eto. Houl\ial, ... 

VI 0 Fl K I f 1  G �� (J f) E. L S \. '. L l G H l  MfI,C H I N ER Y .  I NVENT IONS  DEVE LOPED.  S c ml 1 0 1' tr. o d c !  C l l'c u i il l- . J o n e s  B r n s .  E C o  . .  (; 1 1 1 ' ; 1 .  O .  
ATAXIA.-A IlESCRIPTION OF THE 
De .. treatment of tbls and allied nervoUl trouble. by 
��e�� a�"WJ7fir���o�����

e r:�: 
ENTl�IC A lIIlIltICAN tlUPPLEMENT. No. 69lJ. Price lO 
cents. To be had at this o:ftice.&IId from al l newsdealers. 

EVEN THE BROWNIES' mE PHOTOGRAPHS 
WE MAKE ALL K I N DS O F"  

PHOTOGRAPH IC OUTF ITS fOR AMATEURS. 
Send for our New I lluatrated Catalogue' aDd copy of Modern Photography. 

ROCHESTER OPTICAL Co • •  
1 8  AQU E DUCT ST • •  ROC.HESTER. N .  Y. 

ECONOMIC USES OF FLOWERS.-AN 
In� paper by P. L. Simmonds. F.L.S., on the use 
of ftowers m perfumery. dyeing and medicine, and as fOOd 'jIroducti. Contained In SCI ENTIPlC AMERICAN 
SUPJ'L."NT. 1110. 693. PrIce 10 cents. To be ' had at ...... ,oIIle,!l antl ,� all ne .. sdealers. , 

C t. R Y ·>:"'. � /I '  [ I ,  C r: , 
, I  r � - - _  
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FORE IGN PATENTS OYNII ITl PDLYIRlllR. T!� S!�IO �����!i��;!!���!r�le�: some months to come contain lIIn.trations of the bullll· 
Ings and the most Interesting objects to be ,seen at the THIIR COlT REDUCED. 

The e_1 attending tDe JlP()CliJrlDjlrlIt patents I n  
most foreign conntrles hBvins been considerably reo 
dnced the obRtacle of cost Is no longer In the way of a 
8I'IIe proportion of our iIIventors P&tentmg thelrlnven. 

tiona abroad. 
(: A N A J) A .-'!'he cost ot a patent In (',anada I. evell 

les. than the cost 01 a Ullited State. patent . ..  nd the 
formeruicludes the Provtnces of Ontarlt.. Quebec, Ne .. 
Brunswick, Nova Scotts, Brltlsb columbia. and Manl. 
toba. 

Tbe number of our patentees .. ho avail themselves 01 
the che .. p and eMY method now oft'ered for obtaining 
patents In Canada Is very 18I'IIe, and Is ateadll:r Inoreas
lnar. 

' K N IU. ,\ N D .-Tbe new English law . ..  hlcb .. ent lnto 

Dry Pulverizing. Impalpable Dust. 
Saw DOlt, Barks. anfl all Hard and 80ft m .. tllrlal

�
nal. 

Iy .. en PnIvenzeo. Light running. Wearing 
cheaply replaced. Product. t .. o hundred I s. 

to lIi tons, accordlns to sloe and po .. er. 
Try DB. Write for prices. 

F. P. Rosback, Agt. , 342 Dearborn St., Chicago. 

• 

force on Jan. 1st. 1886. enab es parties to secure PatenA PHOTOGRAPHIC LENSES. - A VAL U
In Great. Britain on very moderate terma. ABrltlsh pa. a:!:'

e
�J'�n�rJ::�::�r:i:"'sc:"�� :::c� ��� tent Inciudes lDngland, Scotland, Wal .... Ireland and the �eavor to correct. With dilUrl'llms and formulle. l11us

(''hannel Islands. Great Britain Is the I&Clkno .. ledged ' tJ'ated with 6 ligures. Contalned In SCJIllNTIIf'IC AMERI. 
ftnanctal and commercial center of the world. and her OAN S UPPLEMES T. No. 691 . PrIce 10 cents. To be 
goods are sent to every quarter of the globe. A good had at th�s o:ftice and from alI l1eWlldealers. 
fnventlon is I1kely to realize as much for the patentee 
11£ J£JlI(I&nd ' as bls United' State. patent producee for 
him at home. and the 8JD8I1 Cost no .. renders It possible 
for almost every p .. teutee In thIs couutry to secure .. pa
tent In Great Britain. wbere hilt rights are 88 well pro
Jeeted as In the United States. 

OTHEIt COUNTIUES.-Patllnts are alSOObtailled 
on very reasooable term. In France; Belgium. German,.. 
An4tria, RU88Ia, Italy. Spain (tbe IsUer Include. Cuba 
ano all the otber ,Spanlsh Colonies), Brazil. 8r1t1sb India 
AustraJla, and.the ot'ner British COlonl .... 

An experience of lI'OBTY years has enabled the 
puliushers 01 1'IIE 8cIICNTII'IC A'! ElUOA.N to establlsh, 

COlIItMitent and trust .. orthy _�cles In all the principal 
foreign conntrte8. and It bas always been tha!t' aim td 
have tile business of the!!" clients promptly &lid prope" 
Iy done and their Interests faithfully guarded. • 

A pamphlet containing a sYllopslS of the patent I .... s 
of all conntrles, including the cost tor each. and ' othe 
information useful to persons coutemplatIng the pro· 
onrinlir of 1I8teDtB abroad. may be bad on appllcatloll to 
tbls oIIee. 

M II N N  &: l ' O  •• lDdltors &lid Proprietors of Til. SCI. 
KNTII'IU ADRlCAI<. cordially Invite all persons desiring 
any Information re;atIve to patents, or tbe t'8IIIBtlT of 
trade-mark., In tbl. country or abroad. to C&IJ. at their 
omcee. 8111 Broad .. ay, lDxamlnatlon of inventions, con· 
snltstlon, and advice free. inquiries by mall promptly 
answered. 

Scientific Bill Catalogue 
RECENT L Y  P U B I.ISB KD. 

Our ne .. catalogue contalulng over 100 pages, IncludIng .. orks ou more than ftft)' dllf&rent subJeets. Will be 
mii.Iled tree to any addre88 on appl1catlon. 

MURK &: CO., Pobl1shers Sclentlftc American. 
361 Br_dway. Rew YOI'k, 

MODEL MAKERS 
Sen d to American Watch Tool CO •• Waltham. 
MM... for circular of No. 8 Bencb Lathe. , A Screw Cutting L .. t.he 82 In. 'by 7 In. swing. 

r a E - H O U S E  AND REFRIGERATOR. 

�m'na:t =ey,�= �� �'ir:l�r:= 
season to season. The air ls' keJl\; � an,d.,Pl'!8 thro1!lfh. 
out the year at a temperature Of frOm 8& to 86'. COn
tained m 8<'IBNTIII'IC AMEBIOAN SUPPLEMENT No. 116. 
Price lO centa. To be had at this oftIce and of all _ iIaa1ers. 

VOLNEY W. MA.SON & CO., 
FIDCTION PULLEYS CLUTCHES and ELEVATORS 

PRO V IDENCB. R. I. 

AGEIITS '7. per month and ellDen ... 

•1I11TED paid..,. oed .. ...... .. _ 10 _If OIlrpod> 
'"' I I>T _pie - u .. "* - � paid 

01 c..�:"...:c:�� . .=.'J:; 
8ALARY. -, ... � . .A�._ ............ 

1[!';:\�'�:r::'\I��f"-:���W �Rr
n
e�::I�:r�::

e
��:?;�= 

AMICRWAN SUPPLEMENT will add an InterestinK and n.eful feature to tbe publication. and sub.crlbers to tbe 
regular edition of tbe SOIBNTIIf'JC AMBRrl'AN. who are 
not patrons oftbe SCIENTIFIC AMICRICAN SUPPLEMENT. 
are advised to bave their name enrolled onthe SUPPLE· 
MENT .ubscrlptlon list at once so as to secure all tbe 
Illustrated e

�
OsltiOn numbers for preservation. Price, 

��r::�ut,28crl�'ffO"!�. 'g��!�i c,e
t'h"e "t:�t:he:��Y"

here 
M U N N  &; co., 361 Broadway. New York. 

T
H E  PENNA. DIAMOND D R I LL & MFG. CO� 
I I I ltDS IlORO. PA., Bullders of High CI_ 
Steam EnlOnes. Diamond DriJIlng and General 
Machinery. Flour MII1 Rolls Ground and G_td. 

DRY AIR REFRIGERATING MACHI:NE: - � 

Description of HaIl's Improved horlzoutal dry air mtrJa. 
erator, desilrned to deliver about lO.OOO CIlblc teet ill: 
cold air per liour . .. hen runninlr at a 8peed of 100 HII'elao • 
tions per minute, and ca]ll!.ble of reducInK the t� 
ture of 00' above to 50' Delow zero. With 11.. GIiIIres. 
showing plan and side elevation of the ap�; 'and 
g��fg�cl'A� ���'1:;�0. ���:: 10 cents. fo be had .. , this omce and from all ne_ 
dealers. ' 

T O O L A G E N T S  WA N T E D 
I II ('I l rv S H O P I n t r1 e U n i l e d  S ( � t l S SC Lt i O (  -10 (c t l o >-� ,.. e S t c1 t  0 "1  l �  (. THE F INEST OF MECHANICAL TOOLS A S P [ C , A L, 1  

C . B , J A M E S. 98 L A I< E  S T, C H IC A C O  

JAMES B. EADS.-AN ACCOUN T OF 
the life and labors, of this eminent enlOneer. Wltb. 
portrait. Contained In SCIENTIII'IO A.lIICKICAli SUPPLJI
MENT. No. 39:1. l'rlce 10 cents. To be had at this 
oftIce and from alI neWlldealers. T� Scientific American 

PUBLICATIONS FOR 1 889. 
---0---

The prices of the dlfterent publication. In the United 
Ststes, CanadB, and Mexico are a8 tollo ... � 

RATES BY MAlL. 
The Sclentlftc American (weekly). one year $8.00 
The Sclentlftc American Supplement ( .. eekly). olle 

year. • • • • • • • • • • iJl8 
The Sclentlftc American. lDxport lDdltion (montbly) 
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