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DB. BBOWB-BEQUAlU)'S BECElfT EXPEBIDlfTB. 

In this week's SUPPLEMENT we give in full Dr. Brown
Sequard'B paper, lately communicated to the Societe 
de Bioiogie, of Paris, in which he details the remarka
ble effects produced in hiB own person and also in Bev
eral other men of advanced years. by the subcutaneous 
injection of substances derived from the testicular 
portions of the bodies of certain animals. Whatever 
Jllay prove to be the ultimate value of the doctor's dis
covery, his present paper will be read with milch in
terest, and the reBults.of further practice with the new 
treatment will be eagerly looked for by the public. 
'I'he number of elderly people who are anxiouB to be 
made young and happy again is almost countless, and 
there is likely to be an epidemic desire among them to 
try the new medicine. A golden harvest seems to be 
in view for the doctors. 

• •••• 
THE lfEW GEBIIAN ARTILLERY TACTICS. 

The changes thai. have for some time been making 
in the German artillery service seem not to have at· 
tracted the attention they deserve till now, when, 
against all precedents, however, which would seem to 
have little reasonableness to sustain them, thll tactics 
have been changed so as to make artillery self-reliant 
up to 1,000 lDeters of the enemy; their practice to 'in
clude that range. Heretofore the light batteries. for 
it iB to that this refers, have been relieved by infantry 
whenever practicable at 1 ,000 and even 1,100 meters, the 
theory being that the gun crews were unprotected at 
lIuch rangeB; could, in fact, be readily picked off by 
the,enemy's sharpshooters or his infantry line. Care
fuf GeriWiD military students, however, notably the 
famolls artillerist, Prince Kraft, di8C.'.over",d�long since. 
by the experience of the last war, reduced to figures, 
that men serving light gunB get more protection than 
those of any other arm. and that, even when necessarily 
exposed beyond thp. long established lilDit, suffered no 
such casualties as would seem to have been taken for 
granted. 

St. Privat was only one of many instances where artil
lery held their own against infantry at 1.000 meters, 
and, at SOlDe point.., something lesB than this. For 
nearly 2� hours a ba.ttery of 86 gunB held its own un· 
der what. at times, was an enfilading fire. and when at 
last, dusk coming, and with it the order for the artil
lery to advance with the infant.ry line, only three gun 
crews, so it is said, were found unable to comply. 

Infantry fire at 1.000 meters, as will be seen from 
this, iB scarcely effective against men who are partly 
protected at least for most of the time; and with this 
clearlv in mind, and considering the ilDportance of 
holdi�g the artillery to its work at as close quarters 
as possible. the new tactics direct that batteries un
limber at from 2,000 to 1,600 metArs from a village pos
sessed by the enemy, advancing then to the newly 
marked limit. The history of late wars is said to 
show that infantry open fire too soon, often exhausting 
their ammunition before getting within effective and 
telling range. IQ the old daYB, with smooth bore 
"muskets," such a range as 1,000 meters to open at 
would, of course, have been absurd. The injunction 
of a famous revolutionary general of our own comes 
readily to the mind at the' thought of such folly: 
.. Wait till you see the whiteB of their eyes 1 " he called 
to hill men awaiting the enemy's advance; thus en
couraging them to save their fire till the effective 
moment. The late General Sheridan in hiB .. From 
Gravelotte to Sedan" refers particularly to the waste of 
ammunition, the men (Germans) advaneing, not as in 
our formation of the line of battle, shoulder to 
shoulder, a second line behind the first, but as in a 
deployed skirmish line, firing as they went; the execu
tion being imperceptible, if there was any at all at the 
long rauge. 

If now there waB a great waste of ammunition with 
the single firer, which must be reloaded after each dis
charge. how much greater it is likely to be with the 
magazine gun. now in general use in European armies 
and �ood for at least five shots without rp.newal? The 
new lillht artillery arlD. too, being a quick firer, though 
of much longer range and with heavier shot toan the 
old type, is said to be well calculated to do effectively 
what, at the same range, infantry have heretofore, as 
the authorities quoted allege, only made a pretense of 
doing, to the useless waste of magazine I!tores. 

In the new German talltics the light artillery will do 
the work formerly attempted by infantry at what is 
long range with the rifle, to wit, 1.100 meters, and even 
at much less than this, the infantry liue reserving its 
fire till within effective range. 

.. The war of 1870-71." says a writer on the Bubject, 
.. completely dispelled the old prejudice against allow
ing artiUery to enter the limits of rifle fire, for why 
should a gunner be exposed to less danger than an in
fantryrnan? Moreover, the former does not, Ilnder 
similar conditions, run the same risk as the latter. If 
you count the rDen who stand in thll front of 120 paces, 
which a battery occupies, you will see that those in a 
strong line of skirmishers of equal extent are, much 
more closely packed, and may. therefore, naturally be 
expected. to suffer more loss. Again, the bullpts which 
at a field firing in peace time strike guns, limbers, 
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hones. etc., count alDOQg hits, while on. service thElY 
make but little imprestlion upon the men and do them 
no harm. Artillery may, therefore, when needful, ex
pose itself to infantry fire." 

., ... 
Be_ovlnK Palol. 

The ordinary process of scraping old paint, or burn
ing it off, is hardly expeditious enough for general pur
poses, and ill also laborious. Soda and quicklime are 
far more thorough, and the paint is more quickly re
moved. The Bolution of half soda and half quicklime 
is thus made. The soda iB dissolved in water, the lime 
is then added, and the solution can be applied with a 
brush to the old paint. A few minutell ill sufficient to 
remove the coats of paint, which may be washed off 
with hot water. Many preparations are sold for the 
removal of paint, all of them having some basis of 
alkali. A paste of. potash and strong lime is far more 
effectual in operation, and the oldest paint can be re
moved by it. Afterward a coating of vinegar or acid 
should be used to cleanse the surface before repainting. 
One authority on the subject recommends the gasoline 
lamp. a quart of oil being sufficient to laBt 8� hourB . 
The method is considered superior to gas, as the fiame 
is stronger and the cost less, besides which. the lamp 
can be carried to any part. which cannot be done con
veniently with a gas jet. But the use of fiame of either 
is dangerous and to be avoided when possible. Many 
a houBe has been burnt to the ground from using jets 
of flame. For removing varnish, spirits of ammonia is 
used, but it is a slow procesB, and several applications 
are necessary. Scraping and sandpapering can be em
ployed; but it �U8tpe. clO,Q.e..carefully by experieneed 
hands. 01' t.be"snrtace of wood will be injured. The 
chemical proceas of removal has the advantage of leav
ing the surface ill a better condition than burning off 
or scraping, and for large surfaces of paintwork is to 
be preferred. 

... t. 
Begularl',. or aabl1. 

One of the most difficult of all minor habits to ac
quire, says an able writer. is that of regularity. It 
ranks with that of order. The natural inclination of 
most personB is to defer until the last possible moment, 
or to put it off to another time, where this can possi
bly be done. Yet habits of regularity contribute 
largely to the ease and comfort of life. A person ean 
multiply his efficiency by it. We know personB who 
have a multitude of duties, and who perform a vast 
deal of work daily. who set apart certain hours for 
given duties, and are there at the moment and at
tend rigidly to what is in hand. This done, and other 
engagements are met, each in order, and a vast deal 
accomplished, not by strained exertion, but by J'E'!gu
larity. The mind can be 80 trained to this that at 
certain hours in the day it will turn to a particular 
line of duty, and at other hours to other and different 
labors. The very diversity is restful, when attended 
to in regular order. But let these run together, and 
the duties mixed, and what before was easy is now an
noying and oppressive. and the exact difference be
tween many is at this point. There are those who con
fuse and rUBh, and attempt to do several thinl/:s at 
oncll and accomplish little, while another will quietly 
proceed from one duty to another, and easily accolll
plish a vast amount of work. The diffp.rence is not in 
the capacity of the two, but in the regular methods of 
the one, as cOmpared with the irregular and confused 
habits of the other. 

•• It; • 
A Cbeap Elevaaor. 

A Berlin inventor has deviBed a simple and inexpen
sive elevator for private dwellings, in place of the ordi
nary staircase, which may suggest to some inventor a 
better means of accomplishing the same object. The 
Berlin invention is- on the principle of the inclined rail
way, and the motive power is furnished by thE.' city 
water, which is applied in the cellar; each fiight has 
its separate chair. so that. for example, one perBon can 
ascend from the first to the second story while another 
is on his way from the second to the third, .or Btill 
another is descending from the fifth to the fourth. The 
chair, being only of the width of the human body, 
leaves a free passage for any who wish to walk np or 
down instead of riding. It is Bet in u:otion by a simple 
pressure of one of its arms, and after it hall been used 
it slides back to the bottom step, its descent heinl/: 
regulated in such a manner that the passenger is car- . 
ried with entire safetv. The moti ve power is, of courBe, 
more or less expen8iv�. according to the cost of water, 
this being, it is stated, at Berlin, at the rate of a little 
more than one-tenth of a cent only for each trip . 

.4.,. 

AMERICAN editors are not the only ones who run the 
risk of having their brains addled by nonsensical ques· 
tions. Some brilliant Englishman writes to the editor 
of a local paper to say that he wants to ride 100 miles 
11'1 11 'H9Hl-s, and he wishes to know how many stop
p8.jff!l b; I� to .make and what to eat and drink. The 
editor in qn .. twn could not answer this earnest in
qut ... r, but referncl the query to hta reade1'll. solicitin� 
their ...wanee. 
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The San Bla. Boute .. or a (lana.. sides of same, conforming all the time to roof and sides I use, a painting was substituted, representing a real 

In a paper read before the Minneapolis Society of of large tunnel. Soon the work ceases to be tunnel portrait of the deceased. These portraits; which were 
Civil Engineers by Mr. W. M. Redfield, he eays : work, and becomes open excavation in tunnel. The painted on a thin panel of wood, were laid over the 

I will now give a little information derived from an work can be performed day and night, rain or shine, face of the mummies, the outer bandages of the shrouds 
article in Van NfJstrana's Magazine of June, 1869. A 'when outside work would have to stop. The wonder being then w�pped about them so as to cover the 
survey of the route was made in 1863, and a report is that thill route was not chosen instead of the one at margin of the -picture, the latter alone being, left villi
thereof in 1864, on behalf of Mr. Fred. M. Kelly and Panama, the more one looks into it. Again, the seven ble. A mummy of this kind, therefore, presented the 
others, of New York City, under the direction of A. miles of tunnel might be shortened to five, or even appearance of a living body, looking out of an opening 
MeDougall, of Massachusetts, now deceased, as chief three, by enduring some open cuts of 600 or 700 feet in in the bandages for the survivors to gaze upon in the 
engineer, and Charles A. Sweet, of Syracuse, N. Y., as depth near the portals of the tunnel. With everything coffins, the lids of which were made to be thrown back 
principal assistant. According to this survey the length else so much in i�s favor, it seems folly to shrink from for that purpose. f 

of route from coast to coast is 30'03 miles. It extends what nowadays is no objection at all, that is to say, a The only other graves where these curious pictorial 
from .Chepillo Island on the Pacific coast (about 30 tunnel. works have been found were opened in the winter of 
miles east of Panama), to the Gulf of San BIas on the In conclusion, I would also suggest that after the 1887-88 by the English engineer Mr. Petrie, at Ha ward, 
Atlantic side. For convenience, the work may be divid- canal was opened and paying revenue, a portion of said but the pictures discovered in them are said to be not 
ed into four sections. revenue might very wisely be applied each year to re- ne&.rly equal to the specimens discovered at Rubaijat. 

The first section extends from Chepillo Island to moving the roof from the tunnel,or,in otherwords,con- The tombs themselves built in the rocks were ran
.. Paneas" on the Bayano River, and is 10'101 miles verting the tunnel into an open cut, and thus gi viDg to sacked ages ago by thieves, who, in their search for 
long. Work required: A composite dam across the the world a monument of American engineering skill gold, destroyed' both coffins and mummies. Luckily 
river at the Great Bend of the same; a tidaUock at the and a bona fide vindication and enforcement of the the pilferers deemed the pictures to be of no value, 
Great Bend, with walls 45� feet high; a short canal Monroe doctrine. and so they were thrown away-but not to perish-in 
cut across the Bend; removal of sand bars in Pacific .. , • I .. the dry dust of the desert; 
Harbor and in Bayano River; and a lightpouse at Lemon (lulll .... doD to steil�. Herr Graf's collection numbers 95 specimens of va-
Chepillo Island. Estimated cost, including draining, The United States consul in Messina, in a recent're-" ryingmterest in point of execution, but all valuable 
chopping, earth and river excavation, embankment, port, says that the well-known variety of lemon called as work. of "art.. They are portraits on cypress wood, 
masonry, labor, materials, etc.: Removal of bars, the "lunare," or ever-bearing, produces blossoms and the more ancient being painted in wax colors, laid on, 
$136,684; lighthouse, $12,000: tidal lock, $675.844; com- fruit every month in the year. When, however, dur- with the cestrum or spatula, a lancet�shaped instru-' 
posite dam, $174,631 ; Great Bend cut, $209,835; total, ing the Indian summer rainy days are succeeded by ment-the Ia.ter specimens being prOdu<led by water 
$ 1,208, 994. dry, clear weather, lemon trees of different varieties colors, to which was added the yolk and'w,hite of 

Section 2 is a canal from Bay-ano River at Paneas to immediately put on bloom, and if, owing to the mild- eggs, or other resinous binding substance. The painL .. 
the south end of the tunnel, and is 8'996 miles long. ness of the season, the fruit sets in at the beginning of ing with wax was done without the employment of 
The work consists of the canal proper and a new chan- winter, it will come to maturity at midsummer. Lemons heat, and without using the brush, the ancil'nts being 
nel for the Mamoni River (crossed by route of canal), are divided into two classes-the true and bastard ignorant of the process of dissolving wax in turpentine. 
about 3'6 miles long. Estimate of cost: Canal, inclu- lemon. The former is produced by the April and May On examining these rows of heads gazing calmly 
sive of bailing, draining; chopping, excavation, em- blooms, ,the bastard by the irregular blooms of Feb- out of large lustrous eyes, shut now for over, 2�OOO 
bankment, puddling, etc., $13,033,943; newchannel for ruary, March, June, and July, which depend upon the years, one see:ns to be brought face to face with the 
Mamoni Rh'er, $115,752; total, $13,149, 695. rainfall or regular irrigation and the intensity of the past of humanity in a more real way than has hitherto 

Section 3 is a tunnel through the Cordilleras, 7 miles heat during the summer and winter seasons. The true been in our power. One is also struck with the 
long. This is exclusively rock excavation. ,It consists lemon requires nine months to reach maturity-from modern look of many of' these ancient portraits. 
of a canal of 25 feet depth of water, a perpendicular ex- the bloom in May to the mature fruit in January. There is'a face of an old mall of wonderful force of char
cavation of 29 feet above water surface on either side, There are but three harvests of the true lemon; the acter and intellectual power. The paintel' Menzel, of 
from which spring!! an arch, forming the roof, and suf- first in November, when the lemon is green in appear- Berlin, has declared that nothing finer than this has 
ficiently high to pass over and clear the tallest masts. ance and not fully ripe. These lemons are the most high- been done in portrait painting. The female faces are' 
This section at '2.50 per cubic yard is estimated to cost Iy prized; they possess remarkable keeping qualities,and nearly all tinged with melancholy, but some are of 
$29, 316,06't are admirably preserved in boxes in warehouses from great beauty, and they almost without exception re-

Section 4 extends from the north end of tunnel to 25 November until March, and sometimes as late as May, veal traces of the distin�tion of the originals. There 
feet depth of water in the Gulf of San BIas, on the and then shipped. The sec.ond harvest occurs in Decem- is a very modern head of an old lady with short gray 
Atlantic side, and is 3'073 miles long. The work con- ber and January. These lemons must be shipped three locks. The fidelity of execution in these paintings is 
sists of the canal proper, a lock with 9 feet fall and w�ks after ga�hering, by which time . they have aC-

1 so great that doctors have been able to detect the ex
walls S8� feet high, and a lighthouse on San Blas qmred a yellOWIsh appearance. The thIrd harvest oc- istence of dropsy. The French government is in treaty 
Point. Estimate of cost is: curs in March and April. This fruit is shipped as soon for the collection the value of which is estimated at 

Oanal . . . . . ... "., .... .... ................. ..... $11,23<1,818 as gathered, spring prices being very high. The uni- about £40 OOO.-The Architect. 
Lock: No, 2, or 11ft lock. . . . . . . . . . . . . . . . . . . . . .. . .. . . . . 606.017 formity in size of lemons is due to the monthly harvest- , _' ----_ .... _I ... HI ..... _-�---
Lighthouse . . .. . . .  . . . . . . .  ........... ................ 12,000 ings from October to March. Bastard lemons present 

$11,752,881) well characterized peculiarities in shape and appear .& Sarea.tle Thuoderbolt. 

In a thunder storm recently the Jefferson Physical 
Laboratory of Harvard University was struck by 
lightning. A number of stlldents were in the building 
at the time, but fortunately nobody was hurt. The 
electric current passed down the chimney and through 
an iron door into the ground with a tremendous ex, 
plosi ve report. 

SUMMARY. 
Section 1 .. ... .. ... '............ . .  . .. .. .. . .......... $1,208.994 

•• 2........ .. . . ... . . .. ... . • ••• • ' . . . . ... .. . .... .. 13,149,695 
.. S... . .. . . .... .... .... ... .. .... ... .. ... " ........ 29.3l6,067 
.. 4, .. . ...... . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . ... 11.75�,3!lD 

soo.427.091 
10 per cent for engineering and contingencies . . . .. . . . . ' 5,602,809 
Medical and military aid, etc . . Interest on capital dnr. 

Ing constrnction, and transportation. . . . . . . . . . . .... 32,500,000 
$118,529.900 

This estimate is based upon a eanal (except in tun
nel) ha\ing a surface width of 143 'feet; at the bottom 
a width of 100 feet, and 25 feet depth of water. A sec
ond and cheaper estimate on a smaller size of canal is 
also given, which I shall not here repeat. Summed up, 
the general facts are: Entire route, except near the 
mountains, is nearly level; summit of Cordilleras varies 
under and over 1,200 feet above the sea; entire canal to 
be fed from Pacific Ocean, and water maintained at 
the level of ordinary high tide in the Pacific. Tides in 
Pacific rise from 12'65 to 22 feet for highest. On At
lantic side there is from one to one and a half feet from 
ebb to fiow. 

From �n article in the Journal Of the Association of 
.1iJngineerill!l Societies for August, 1886, there is seen to 
be stated that an approximate esthnate of work done 
on the Panama Canal, and work still to do to complete 
the same in eight years, in tota.I;amounts in round 
numbers, with interest to saine, $800,000,000. Now put 
these figures against the above estimate for the San 
BIas route, and t'here seems to be no doubt as to which 
is the best route. Take alone Mr. Evans' reasons, 
that ., it is not on a line of drainage, no Chagres prob
lem to contend with, a good harbor at each end " (the 
Panama route has them not), and the other reasons 
given by him are sumcient to make the Sa.n Bias route 
the best. 

And now, what about the chief objection raised 
against said route, to wit, a tunnel large and tall 
enough to fioat the largest ships? Is that enough rea
son to condemn a route when'every other argument is 
in its favor? Has not t.he science of tunneling ad
vanced to such an extent in the last ten years that the 
objection can be overruled? It wOllld appear so. For 
instance, drive a 11m all heading having its roof coin!i
dent with the crown of the arch of tunnel roof ;'sink as 
many shafts as practicable, SORB to admit of more faces 
to work said heading. After headings are soMciently 
advanced, keep adding forces to excavate on fiool'll and 

ance; their inner skin is fine, and adheres tenaciously 
to, the meat; they are hard, rich in acid, and seedless. 
The bastard lemon, produced from the bloom of June 
1, is still green the following April, and ripens only 
toward the end of July. It remains on the trees over 
a year, and sells well in summer. Besides the March 
and June bastards, there are yet others that remain on 
the trees from 12 to 18 months. The true lemon can be 
left on the tree until the end of May or the first week 
in June; but it interferes with the new crop, drops off 
from over-matunty, and is liable to be attacked by in
sects. The bastards, on the contrary, withstand bad 
weather and parasites, and they mature from Jnne to 
October. It is estimated that four times more oranges 
than lemons are lost in the groves and warehouses. 
Good drainage is most essential in orange and lemon cuI· 
ture. In Sicily lemon cultivation is 30 per cent more 
profitable than that of oranges, for the trees are more 
prolific and the prices higher. 

••••• 
EcYPdan Wax Portraiu. 

Wl1en the moderns read in Pliny of the extreme de
gree of excellence to which Grl'ek artists had attained 
in his day and of the prices which some of their works 
fetched, equivalent to ten or twelve thousand pounds 
of our money, scholars and other competent authori
ties dismissed these as travelers' tales. They could not 
bring themselves to believe that these stories were 
true, or that Rubens, Holbein, Sir Thomas Lawrence, 
and other later celebrities had been anticipated if not 
surpassed in the centuries before the Christian era. 
And yet it was so, and Pliny no more than Herodotus 
deserved to be called the father of liars. 

The graves have given up their dead, and revealed 
secrets which it was thought had been forever hidden 
in the tomb. It is from the land of Egypt that these 
discoveries come. The explorations on the site of 
Memphis and Thebes had prepared the way for the 
discoveries in the prot'ince of Faijum. These consist 
of a number of portraits found in the sand at Rubaijat, 
which are in the possession of Theodor Graf in Vienna, 
and are now on view at the Societe d'Encouragement 

It seems strange that the home of physical science at 
the greatest institution of learning in the country 
should be so inadequately protected against lightning 
as to be struck by a thunderbolt. 

There is a popular impression, it may be that it is 
erroneous, that the intelligent application of metallic 
conductors to the exterior of a building will prevent 
destruction or injury by lightning to the edifice or its 
inmates. It is also commonly supposed that the 
persons who understand best how t.o protect build
ings against lightning are men coDstantly engaged 
in the study and teaching of physical science; 
just su.ch persoos as the professors and instructors in 
physics at Harvard College. How comes it, then, that 
these gentlemen have not made their own workshop 
safe? b it because science is powerless, or because 
they have had no thought of danger from tliis source 
until now? 

The unprecedented destmctiveness of lightning this 
season gives exceptional interest to these inquiries. A 
man was killed by lightning at Fitchburg, in eastern 
Massachusetts, in the very storm in which the Physi
cal Laboratory at Cambridge was struck; and only a 
few days earlier there was a fatal lightning accident at 
East Brookfield. The possibility of protection against 
danger from lightning is thus seen to be a qUllstion of 
contemporaneous human interest quite as important 
as the question whether a criminal can be put to death 
painlessly by passing an electric current through hi8 
body. 

We wish the men of science who are competent to 
speak on the subject would tell us less about making 
electricity kill people and more about preventing it, 
from killing them.-N. Y. Sun. 

••••• 
pour l'Industrie Nationale, 44 Rue de Rennes. THE United States Potters' Association, Baltimore, 

ACl'.ording to ancient Egyptian custom; the counta-, Md., is endeavoring to interest art schools to make 
nance of the deceased was represented at the head of special efforts in the direction of training artists to 
the mummy or coffin. This custom was adhered to in teach the practical points so necessary for students to 
the Gneco-Roman epoch of Egypt, but instead of the become familiar with, in order to make good designli 
plastic head, which up to that time h8.d been alone in n different branches of business. 

' 
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A SPARK CONDUCTOR FOR LOCOMOTIVES. I commodate any accumulation of waste oil. In case AN IMPROVED LOCK. 

The accompanying illustration represents an un- the propeller shaft terminates with the hub of the A lock which has a series of pins for engaging and 

proved device for discharging the smokb and sparks scre w, it is designed to lengthen the shaft by joining a locking the bolt, and wherein all the pins Illay be 

from a locomotive at the rear of the train, thus reliev- section to effect a bearing in the rudder post. This in- moved in unison by Dlf'anS of a key, or one or more of 

ing the passengers of one of the great annoyances usu- vention has had a practi cal test for a year past on the the pins may be made to lock the bolt, rendering the 

ally attendant u pon railway travel. This invention steamer Martha, a freight and passenger boat on the key and knob inoperative, is illustrated herewith, and 

has been paten ted by Mr. Edward J. Brandt, of Wa- St. Mary's River, Ga. , where the water was often so has been patented by Mr. Gabriel Neubrand, of No. 

tertown, Wis. Pipes extend rearwardly from each shallow that the boat had to be forced oyer shoals of 1002 O'Fallon Street, St. Louis, Mo. Fig. 1 represents 

side of t.he s lllokebox into a channel in the roof of the mud and sand. The bearings, when recently exam- an inside view of a part of a door and jamb provided 

cab, this channel being connected by a coupling with ined, were found to be in perfect order, showing no with such a lock, parts being broken away, disclosing 

a pipe in which telescopes one end of a flexible tube signs of wear, and the boat has started on her second several of the locking pins in engagement with the 

BRANDT'S SPARK CONDUCTOR. 

connected by a second coupler with one end of a pipe 
held in the front end of the first car. This car is usu
ally the baggage car, and is provided with an exhaust 
fan or blower driven from the car axl e, as shown in 
Fig. 2. The pipe connection from the !!luoke box 
leads to this blower, and the smoke drawn in as the 
moving train operates the blower is discharged into 
a pipe leading upward into a channel formed longi
tudinally' in the top of the car, this channel being 
made of sheet metal and forming the rounding top of 
the clear story of the car. At suitable intervals in this 
top are formed tu bes through which pass ventilato�s 
to carry off the foul  air and gases from the lamps in 
the car. 'l'he channels of two succeeding cars are con
nected with each other by cou plings, as shown in Fig. 
3, these couplings having flexible tubes and casings, 
and the last half coupling on the last car opens into 
the open air, where the smoke and gases are dis
charged in the rear of the train. When the train is 
at a standstill, at a station or other place, the smoke 
and gases escape in the usual manner througb the 
smoke stack. 

. , . ' . 
AN IMPROVED PROPELLER-SHAFT BEARING. 

A propeller-shaft beari ng in which oil is substitut�d 
for water bearings, and in which sand and other im-

RICHARDSON'S PROPELLER-SHAFT BEARING. 

year's run with the same bearings that were originally bolt. Fig. 2 shows the key, and Figs. 3 and 4 are sec
put in place. The engines are also said to be in per- tional views of one of the sixteen similar indepen dent 
fect line and to run two tutns faster per minute than cases or compartments of which the lock is  mainly 
formerly, othel' cond itions being the same. Capt. E. composed. The bolt has a series of recesses or open
N. Stone, of the steamer St. Martha, and others fa- ings corresponding with the pins held in the pin pro
miliar with the facts, bear testimony to the efficiency jecting and retracting mechani@m carried by the cases. 
of this propeller-shaft bearing. The key consists of a rectangular frame, to a side of 

.. , • � .. which is pivotally engaged an elongated l ink, the 

A KelDark abJe Centenarian. frame being made with a series of cross bars, between 

The New Orleans papers have lately recordec the de:' 1 which are pivoted finge� Pieces

. 

or keys, secured to a 

cease, at his farm .ne".l' Reggio Station, parish of St. rod who�e ends are fixe.d m.the ends of the frame, each 

Bernard , I .!!. . .  of Mr. Celestin Paul, who lived to the finger piece or key bemg mdependently movable. A 

great age of 118 years. His daughter, Mrs. Angele 
Soude, is still living in New Orleans, and she has kindly 
furnished our correspondent, Mr. J. W. Bai ley, of 
Washington, La. , the following interesting letter of 
particulars concerning her father : 

NEW ORLEANS, July 4, 1889. Jonas W. Bailey, Esq. 
SIR : In answer to your kind letter of i nquiry about 

my father, I will respectfully state, what is. well known 
from tradition by all the old residents of . the parish of 
St. Bernard, that he was 18 years old when he went to 
reside on the place where he died . It is just 1 00 years 
ago. The oaks and pecan trees that he planted at that 
time are still there. Some of them can not be embraced 
by two men. He moved only once from his old place. 
It was in the winter of 1814, when he found it safer to 
drive his cattle in the woods, far from the river, where 
the " Anglais," as he used to say, could not steal them. 
After the war he returned to his  old place, where he 
remained up to his  death. I left him on b i s  place fifty 
years ago, while a young girl, to reside in New Orleans, 
where I had other relatives to take care of me. I, of 
course, visited h i m  often times, and always found him 
healthy. His reminiscences of men and th ings of his 
young days would have been very interesting for some 
historian ; but I confess that I took little in terest when 
he spoke to me about Lafayette, Jackson, Dominique 
Yon, etc. He used to speak very often of a M r. Nolte, 
who was a merchant, I think, of New Orleans, who, he 
said, was a . .  bi� man. " 

His life h as been that of a farmer. He was regular 
in his habits. After field work he would come home to 
take his  meals, after which he would make baskets to 
send to the New Orleans market. I send you by ex
press a specimen of those baskets. He made the one I 
send you during his late sickness. 

With the regret that I could not give you all the 
necessary information you 'desire I am, sir, 

Your respectful servant, 
VVE. ANGELE SOUDE. 

Prophe8yinK Calamity. 

In the SCIENTIFIC AMERICAN of July 6 appeared a 
paragraph in which J .  E. Thickton expresses similar 
apprehension in respect to drilling the earth an d 
exhausting the natural gas as is expressed by the fol
lowing professors in a J,'ecent is�me of the J>opular Sci
ence Monthly. 

Professor Joseph F. Jones assumes the earth to be a 
hollow sphere filled with a gaseous substance, called by 
us natural gas, and he thinks that tapping these reser
voirs will cause disastrous explosions, resulting from 
the lighted gas coming in contact with that. which is 
escaping. He com pares th& earth to a balloon floated 
and kept distended by the gas in the interior, w hich. 
if exhausted, will cause the crust to collapse, affect the 
motion of the earth in its orbit, cause it  to lose its 
place among the heavenly bodies, and fall in pieces. 

Another writer thinks that drill ing should be pro
hibited by stringent laws. He, too, thinks there is a 
possibility of an explosion, though from another cause. 
Should such a disaster occur, .. the country along the 
gas belt from Toledo through Ohio, Indiana, and Ken
tucky will be ripped up to the depth of 1,200 or 1.500 

feet and flopped over like a pancake, leaving a cha@m 

NEUBRAND ' S LOCK, 

link and hooks are provided by which the key m ay 
be held in a horizontal plane, to more easily insert the 
finger pieces or key in the horizontal series of key
holes. The pins ma.y be all simultaneously withdrawn 
by simultaneously i nserti ng all the finger pieces or 
keys from either e.ide, and when the pin s  are with
drawn the bolt may be moved by swinging the knob. 

• · e  . •  
AN IMPROVED ASH SIFTER. 

The accompanying ill ustration represents an ash 
sifter patented by Mr. Joseph W. Love, in which two 
screens are placed at an an�le to each other, so that 
mixed cinders and ashes pass from the upper screen 
on to and over the lower one and are delivered into dif
ferent receptacles. The device is made of galvanized 
iron and is perfectly automatic, no labor being required 
except that of putting in the ashes and cinders at the 
top. The borly of the sifter has a hinged cover at the 
top and a sliding drawer at the bottom, with an up
per and a lower screen arranged at right aIlgles to each 
other. 

The mixed ashes and cinders deposited in the top 
are partly separated by the first screen and more com
pletely by the second one, the cinders bei ng discharged 
from the side of the sifter and the ashes delivered 
into the drawer. An angular hood covers the lower 
screen and deflects the ashes falling from the uppei 

puritie!l are kept from the bearings and their rapid th rough which the waters of Lake Erie will come down, 
wear prevented, is illustrated herewith, and has been filling the Ohio and Mississippi valleys, and blotting 
patented by Mr. John Richardson, of St. Mary's, Ga. them out forever." 
The propeller shaft is held in front of the serew in a Still another theorist has investigated the gas wells 
bearing secured to the stern-post, and the sh aft is with telephones and delicate thermometers. and he an
lengthened beyond the screw to pass into a beari ng se- nounees startl ing discoveries. He distinguished sounds 
cured to the rudder post. Both bearin gs have oil holes like the boiling of rocks, and estimated that a mile and 
into wh ich lead upwardly-extending pipes passing one-half or so beneath the Ohio and Indiana

' gas field 
through the bottom of the "esse}, each carrying an oil the temperature of the earth is 3,500 degrees. 
cup, by means of which the bearings may be conven- The scientist says an im mense cavity exists, and that 
ientl y oiled from the inside of the vessel. On the bear- here the gas is. stored ; that a wile below the bottom �ngs, as shown in the sectional view are screw caps, serv- I of the cavity is a mass of roaring, seething flame, 
mg to press to place a suitable packin g  material , an d which is gradually eating into the rock floor of the 
on the inside of each cap is a ring to exclude sand and j cavern and thin ning it. Eventually the flames will 
dirt. 1n the outer bearing is a groove or pocket to ae- reach the gas, and a terrific explosion will ensue. 

LOVE'S ASH SIFTER. 

screen into side passages leading .downward into the 
drawer. 

For further .information relative to this invention 
address Messrs. Beck & Love, No, 20 South Gay Street, 
Baltimore, Md. 
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lSPECIAL CORRESPONDENCE O F  THE SCIENTIFIC AMERICAN.] this is a large and splendid exhibit, reflecting the high-

THE :PARIS EXHIBITION. est credit upon the school. 
EXHIBITS OF THE FRENCH TECHNICAL SCHOOLS. The Ecole Industrielle des Vosges exhibits a pattern 

PARIS, July 29, 1889. of an 8 foot flywheel that is well made, and a connect-
The largest of the above exhibits is that of the Ecole ing rod end of the design shown in Fig. 2, the dou ble 

Centrale des Arts et Manufactures et ses Anciens set of keys and gibs dispensing with the use of liners, I while enabling the wear to be taken up 
without altering the length of the rod. 
To some other of the items in this ex
hibit, however, considerable exception 

;I 
__ ---T"'i - I e 

, may be taken, so far as the designs are 
concerned (the work manship being 
very commendable throughout). Ex
amples are given in Figs. 3 and 4, 

Eleves, the exhibits consisting of a great number of 
drawings and models, t.he chief of which are as follo ws: 
There is  a model, about 26 inches long, of a beam en
gine (condensing), in which the bodies of the cylinders 
and pumps are made of glass, so that the motions of 
the pistons can be seen. Another model is of a com
pound marine engine, shown in section through the 
center of the cylinders. The high pressure cylinder 
has a Meyer adj ustable cut-off valve, while the low 
pressure cylinder has a flat D valve. The m odel is 
worked by a handle on the end of the crapk shaft. 
Another model is a gun and carriage mounted on a 
turret, which is made in section. A model that. is well 
enough made to have been made by expert journeymen 
wor kmen is of the transatlantic steamship Bretagne, 
the model being about 10 feet long. Among the minor 
models are an injector in section, a connecting rod 
complete, and some ordinary flat keys for pulleys. 
There is also a m odel of a stationary boiler about 2 feet 
high, and of a locomotive 3 feet long. It is a six-wheel 
coupled engine with outBide cylinders ; the l i n k  motion 
has Crampton eccentrics and a straight link, the re
versing motion liftin g  the link while simultaneously 
depressing the valve spindle, the construction being 
shown in Fig. 1,  i n  which a a are the eccentric rods, b 
the straight link, c the lIfting shaft, d a suspension 
link, and e a link from the arm, f, of the lifting shaft 
to the rod, g, which connects to the valve rod or 
spi ndle.  

Looking at the engine from one side, it appears com
plete, but it is seen from the other side that the boiler is 
in section, verticall y, the tubes, water, fire, fire bars, etc. , 
being represented by paint. Among the other m odels 
is a plant for well borin g, with the tools, etc. A model 
of one each of Arby's gang saw machines, band sawing 
machi ne, circular saw machine, an d copyi ng lathe for 
wood work. A piston, an eccentric and strap, a S3rew 
jack, and a p u m p  bucket are made full size. 

Among the drawings in this exh ibit there are three 
views of a centrifugal ventil ator, and under the head
ing of Traveau de Vacances we have drawings about 
2 feet 6 inches by 2 feet of the engines Qf the T rans
atlantic steamships Bretagne and Champagne. These 
drawi ngs contain an end el evation with the condenser 
in section ; an end elevation with the steam cylinders 
and air pump in section ; a front elevation with the 
cylinders, valves, crosshead, eccentrics, and lower con
necti ng rod, end of one engine shown in section, the 
other engine not being shown i n  section. The crank is 
sho wn broken off, put outside the engine hand-turn-

which represeBt stocks and dies for 
thread cutting by hand. In Fig. 3 a 
is a plate for holding the dies in the 
stock, and b c are screws for securing 
this plate. ' The slotted holes, d e, en
able the plate to be slid down (when 
b c are loosened) and passed over the 
screw heads. It is hard to find a valid 
reason for the employ ment of two set 
screws for the dies. The construction 
in Fig. 4 is equally objectionable, it 
being hard to tind an excuse for both 
handles being screwed to operate 011 
the dies, while the plate, a, with its 
screwdriver screws are cum bersome 
and unhandy. It is hardly necessary, 
perhaps, to call your readers' attention 
to the fact that any one of the Ameri
can makes of this tool are less expen
sive to m ake, easier to handle, and 
enable the dies to be chan ged m uch 
quicker. The dies, as shown at G, 
taper on their sides, which is an un
necessarily expensive form to give 
them. A crank in this same exhi bit is  
shown in Fig. 5, the su rface at a being 
circular and more d ifficult to make, 
while no better than if it were flat, 
as is usually the case. The next exh ibit (al l these 
exhibits being descri bed in the order i n  wh ich they are 
exhibited) is that of A ux Forges de Vulcain, and 

'
con

tains a back gear, gap, screw-cutti ng lathe, with cast 
gear trimme� with a file.  Silence is the most gen erous 
course to adopt with regard to this exhi bit. I n  the 
Ville de Troyes Ecole Professionelle exhibit is a ver
tical machine that may be used for drilling, routing, or 
milli ng, the workmansh i p  cf which is real ly excellen t 
except the gear for elevatin g  the table, and it is hard 
to see how anybody who coul d  do the rest of the work 
so well could do this part so indifferently. 

The Institut Bertrand, Versailles, exhibit some good 
examples of wood working and containing patterns in  
oak for hand wheels such as are used on machi nes, 
brackets, and various forms of joints for wood work ; 
and in this connection it may be remarked that pine, 
mahogany, or cherry, the th ree woods elll ployed for pat
terns in the United States and in England, find b u t  
very little place among the pattern work in t h i s  exh i
bition. The exhibits in i ron work of the above school 
contain cu bes, h exagons, parallelograllls, spanners, 
wrenches, a head and tail stock for a lathe (made by a 
boy of 16 years old), and a worki ng skeleton model of 
an engine with a l i n k  m otion, all being well executed. 
The exhibit of the Ecole S uperieure de Commerce 
et Industrie Bordeaux contains patterns for gear 
wheels and eccentrics, a model of a part of a winding 
staircase, a double d rill ing llIachine, and a small m ill
ing machine. The d ri l l ing machine fram e is U !<haped 
at the top, and cone pulley is in the U of the frame. 
At one end of the cone spindle is a bevel gear for a 
fast running spindle for small d rills, and at the other 
a similar gear for a slower running spindle for larger 
drills. A foot feed is given to the table for the fast 
spindle, and a ratchet foot for the slower running 
spindle, the ratchet bei ng worked by an eccentric on 
the spindle.  The work table on this side of the ma
chine consists of a vise on a table that is movable 
along a slide standing vertical, after the manner of a 
shapi ng machine. I om itted to say that when one 
spindle is at work the oth er rem ains  llIotionles!', as the 
gears throw in and out, and that the difference i n  the 

ing gear. The plan shows one high pressure and �me spindle- speed is ohtained by using different diameters 
low pressu re cyli nder in cross section. Separate draw- of gear wheels and pinions. These gears are cast and 
ings are given of the air and circulating pumps and of I not cut, an objection able fea\T re fou nd ip too many 
the biJ�e pump, which ar� shown in set'tion and in plan. English as wel l a� Freuch machines. The Ecole d'Ap
Another set of d rawings are of a paper-cutting m a- [ prentisage do Havre exhibits a 20 horse m arine engine 
chine, and include a side elevation and· plan, with two ' made by boys of from 14 to 16 years old that looks 
sheets of details. Yet other drawi ngs have architec- I thoroughly well m ade and proportioned, and also some 
tuml and artistic subject matter. Taken altogether, work in ",lass cases, such 8.11 dies, vises, scribing blocks, 

etc. , most of the designs bei ng quite indifferent, to say 
the least. We now come to an exhi bit that contains a 
lathe of a design one wou ld scarcel y expect to find 
among the civi l ized nations of our d ay. It is by the 
Societe Ind ustrielle de St.  Quentin.  On t h e  end of 
the back gear spindle is a crank handle, and the back 

gear consists of a single spur wheel geari n g  with a sin
gle spur w h eel on the live spindle of the lathe. These 
two gears are of equal diam eters. Hence one turn of 
the crank handle gi ves one turn to the l i ve spi ndle, 
and as the lathe will take i n  work of not more thltn 
12 inches, and 2 feet long, it is diffi cult to con ceive of 
any field of usefu l ness for th is lathe. If there were 
even change gears to in crelU5e t he 8peed of the live 
spindle for small work, the rid icul ousness of the design 
would be less glaring ; but no-there is not a si ngle re
deemin g featnre to this mon strosity, which, by the 
way, is provided with a compou n d  slicle rest and a lead 
screw for scre w cutting and automatic feed i n g. 

In contrast to th is is the exh ibit of the Ecoles Na
tionales d'Arts et . Metiers, in which are examples of 
castings and forgi n gs that are si m pl y  su perb for ap
pren tices' work. Among the forgi ngs is an 8 foot stern 
post for a vessel, and a fork end con necting rod about 
6 feet long, and various exam ples in arm and lever 
work. Oue of these examples is sh o w n  in Fig. 6, one 
arm being left u n welded, and here there is a blunder, 
as the scarfing for the weld is hol low, a'! at A, Fig, 6, 
i n stead of being rounded as at B, w hich would cause 
all the d irt and scale to sq ueeze out in stead of bei ng 
pocketed in the weld. The casti ngs inC'lude cone 
pulleys, sh eaves. brackets, and ornamental pieces such 
as pine cones, shiel ds, a human hand, etc. The Ecole 
d'Aix exhibi t s  a cran k planer of good proportions and 
weIl made except the scraping, which is, I am bound to 
say, however, q uite as good as sOlli e I have seen in the 
United States. The Ecoles Nationales d 'Arts et 
Metiers, Ecole de C halons, exhi bit t h e  only exam ple 
of cut gears which appear to be well done, but there is 

so much backlasb or play in the teeth that they cannot 
he tested by hand. The exh i bit consists of a pai r cach 
of in vol ute and epicycloidal bevel wheels, about 10 
inch es diameter and 1 i nch pi tch , a pair each of invo
lute and e picycloi d al spur wheels. 10 inches diameter 
and 1 inch pitch, an in ternal gear and pinion with 
epicycloidal and one wit.h invol ute teeth , a worm and 
worm wheel having involute and one with. epicycloidal 
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teeth, and a rack and pinion with epicycloidal and one 
with i nvolute teeth, the pinions being about 6 inches 
d iameter. This is, it will be seen, a large and well ar
ranged exhibit, and it is a pity ihey did not follow 
the Pratt & Whitney Company's exam ple (when they 
exhibit gear wheels), and make the teeth fill the spaces, 
so that the quality of the gearing could be tested by 
hand. This same exhibit contains a remarkably fine 
piece of workmanship that I will undertake to say not 
more than one workman in five hundred could equal. 
It consists of a number of links connected together 
somewhat after the manner of a parallel Ulotion, but 
contai ning in all some thirty knuckle joints, many of 
which are compound joints and so accurately are these 
joints fitted that it is impossible to give the faintest 
perceptible motion to the arm at one end without com
municating the same amount of motion to the joint at 
the other end, and the skill display ed in making these 
joints will be appreciated when it is stated that some 
of them contain six separate pieces in the one handle 
joint, hence all these pieces must be dead the same 
length or the pins would not go through without 
bending the slender lin ks. Again, 808 some of the links 
attach to pivots fixed on a framing, the alignment also 
of each piece must be dead true. There is a handle 
and cran kshaft provided for testing this piece of work, 
and I never saw anything better designed for its pur
pose or more perfectly done. 

On a drilling machine in this same exhibit I flnd all 
the gears have i nvolute teeth, which are more used on 
the larger wheels in France than in the United States 
or England. 

The Ecole Nationale d'Arts et Metiers; Chalons sur 
Marne, has among its exhibits some queer exam plfls 
of designing, the most noted being a lathe such as I 
have already described, the driving motion being a 
hand crank on the back gear spindle and a pair of 
8pur gears. In the section from Angers I find a gap 
lathe with 9 inch centers having cast back gear8 and 
cast feed gears. The feed 8pindle i8 at t.he back of 
the lathe, but the feed motion i8 carried by a spindle 
acrOS8 through the carriage to the front of the lathe, as 
it is in many English lathes. There is a clutch motion 
with cast gears at the headstock end of the feed rod 
beneat,h the back gear. The lead screw for screw 

. cutting is driven as follows : A pair of cast gears at 
the headstock end driv�s a rod that is low enough 
bendath the head8tock to pass beneath the gap of the 
lathe bed ; at the tailstock end of the bed it gives mo
tion (by means of a pair of cast spur wheels) to the 
lead screw, which extends (inside the bed) nearly to 
the gap. All this roundabout construction comes from 
giving to a gap lathe a rod feed and a lead screw, as 
though a .u1i1ity lathe of thi8 kind ought not to be 
satisfied with one feed motion, especially since the 
gears are cast and accurate thread cutting is therefore 
out of the question. A compound slide rest is em
ployed, being provided with an eccentric motion for 
throwing the tool out in screw cutting. On another 
lathe in this same section, I find an application of 
Professor J. E. Sweet's height-adj usting device for 
lathe tools, the gib being let into the ends of a com-
pound rest. JOSHUA ROSE. 

.. .  _ I "  
AN DD'ROVED POCKET DIFE. 

The accompanying illustration represents a whet
stone combined with a. pocket knife in such a way that 
the stone may be readily removed from the knife and 
placed in position for use. The invention has been �atented by Mr. William Brede, of Hamakua, Hawaii. :rhe knife has at one side of the handle lining a cham
ber for receiving a whetstone, as sho wn' in Fig. I, which 
also shows such whetstone attached to one of the 
cheek pieces of the handle, but removed from the knife. 
The riv�ts at th'e ends of the han dle are prolonged 

! 

"titutifit  �mtrita •• 
California Borax. 

New borax works have recently been started in 
Saline valley, Inyo county. They have eighteen crys
tallizing tanks, each of a capacity of 1,000 gallons. 
Three of these tanks are emptied daily, yielding about 
two tons of borax. The crude material from the borax 
marsh is first boiled in a boiler of 3,000 gallons capacity, 
and the solution is then run off into the tanks, where 
it is allowed to cool off and crystallize for about six 
days. The borax accumulates on the zinc sides of the 
tanks, and on plates of that metal h ung in them. seven, 
plates being used to each tank. The works are about 
fifty-flve miles from Alvord station, and are close to 
the great Inyo mountains, which rise like a wall to a 
height of 11,000 feet above the sea level. 

AN IJ[PROVED INK ERASER. 

An ink eraser made of metal, and designed to be 
more efficient and convenient than the erasers in gen
eral use, is shown herewith, and has been patented by 
Mr. Charles W. Johnston, of No. 735'West Main Street, 
Louisville, Ky. It is shown in perspective and section, 
and is preferably made of steel, or with steel working 
surfaces. It6 wider end forms the erasing surface, and 

10DSTON'S INK ERASER. 

is of rounded or convex shape in t wo directions, and 
dressed as files are, being cut to such a degree of fine
ness as the character of the paper it is to be used upon 
requires. The opposite end of the eraser is similar in 
shape, but is left smooth to form a glazing surface for 
restoring the finish of the paper where erasures have 
been made . 

• • • • •  
Lo.. oC Llgh' 'hrooCh Window .. 

Some interesting experiments have been undertaken 
by Herr Herzberg, with the co-operation of Herr G. 
Schulze, chief engineer of the Berlin works of Messrs. 
Frederick Siemens & Co. , for the purpose of ascertain
ing the los8 of light in passing through window glasa 
of various kinds in general use. The experiments were 
conducted with a Bunsen photometer, in which two 
Argand gas burners of equal illuminating power were 
placed at the two ends of the graduated bar. After 
equality of illumination of the screen had been estab
Iisbed, a plate of the glass to be tested was interposed 
between one of the end lights and the screen, and the 
extent of the displacement of the latter thus necessita
ted for the re-establishment of equality of illumination 
on both sides gave the measure of the opacity of the 
glass. A simple tra.nslucent but not transparent glass 
showed a loss of 27 per cent of light. Cathedral glass, 
such as is used in stained glass work as a basis, being 
clear but with a slight ground tint, showed a loss of 
121 per cent. Plain cathedral glass with a white tint 
also showed a loss of 12{ per cent. Plain white Rhen
ish " double glass " gave a loss of 10 per cent. Plain 
thin mirror glass obstructed 10 per cent of light. The 
two last together, with an interval of six centimeters 
between them, showed 1\ loss of 21 per cent. Cathedral 
and Rhenish " double glass " together, with the same 
interval, showed a loss of 23 per-cent. A ground glass 
with cut stars together with a white background, such 
as is found in house fanlights, obstructed 60 per cent 
of light. A new clean piece of ground glass without 
stars, together with the dusty white glass background 
as in the preceding experiment, showed a loss of 40 
per cent. 

. . . .  ., 
Ca.IIIIC Plale GI •••• 

The casting tables, the most important pieces of ap
paratus in a plate glass works, are 19 feet long, 14 feet 
wide, and 7 inches thick. Each is provided with an 
iron roller 30 inches in diameter and 15 feet long. 
Strips of iron on each side of the table afford a bear
ing for the rollers, and determine the thickness of .the 
plate of glass to be cast. The rough plate is common-

BREDE'S POCKET KNIFE. ly nine-sixteenths of an inch in thickness ; after pol-
ishing it is reduced to six or seven sixteenths. The 

be)!ond the chambered plate which receives the whet- casting tables are mounted on wheels, and run on a 
;t one. and have studs with notches for receiving a track that reaches every furnace and annealing oven 
fastenhig slidt\. shown in Fig; 3, the, knife with one of in the building. 
the slides , withdrawn being shown in Fig. 2. The The table having been wheeled as near as possible to 
eptire withdrawal of the slides from the handle is pre- the melting furnace. the pot of molten glass il! lifted by 
vented tly lugs engaging shoulders in the end pieces. means of a c�ane, and its contents quickly poured on 

' .  . I .  . . " . ' the table. ,The heavy iron roller is then passed from Persoos contemplating baUdiog '\ViII find it en� to end, spreading the glass into a layer of uniform 
to their advantage to subscribe for the Archl- thIckness. 'fhe whole operation of . casting scarcely tec:t" ��� Builders Edition of the " Scientific I oc�upies more time than it takes to describe it. Eacb 
1tiD.erl(�an." $2.50 a year. Single copies 25c. movement is made with almost nervous rapidity. Few 

[AUGUST 10, I�. 
industries offer such flne scenic display as the pouring 
of molten glass. One feels like crying " Encore In it is 
SO very brilliant. 

In contact with the cold metal of the table the glass 
cools rapid ly. As soon as possible the door of the an
nealing oven is opened and the plate of glass introduCed. 
The fioor of the oven is on the same level as the cast
ing table, so that the transfer can be conveniently and 
quickly made. When, after several days, the gl8ol's is 
taken out. of the oven, its surface is found to be de
cided ly rough and uneven. A small quantity is used 
in this condition for skylights and other purposes 
.where strength is required without transpar�ncy. It is 
known in the market as rough plate. The greater part 
of the glass, however, is ground, sIDoothed, and pol
ished before it leaves the establishment.--'-:'B1·itish 
Mercantile Gazette. 

.. f e  • •  
Bacilli. 

At a recent meeting of the Amsterdam Royal 
Academy of Sciences. M, Forster treated of the influ 
ence of our common salt on the life of pathogenetic 
bacteria., and stated ethat, !-rom many and various ex
periments, he had come to the conviction that whereas 
cholera.bacilli are very sensi ble to that salt, and when 
brought into contact with it very soon die, the typhoid 
floOd pyrogenetic bacteria, the bacilli of tuberculosis, and 
the cattle distemper bacilli may remain for months 
buried in common salt without losinl'( their powers of 
growth and reprod uction. The salting of bu tchers' 
meat m ay, therefore, in some casps prove ineffectual. 
M. Forster further exhibited some preparations. ob
tained in the hygienic laboratory, which went to prove 
that neither the bacilli of tuberculosis nor cholera 
bacilli can develop under the influence of iodoform 
vapor. 

.. I • • • 

AN DD'ROVED DRAUGRTSJ(AN'S PROTRACTOR. 

In plotting the courses of a deed or the meanders of 
a watercourse, the surveyor is compelled either to 
draw a new meridian at the close of each course, from 
which to lay off the succeeding one, or else to ca.lculate 
the angle made by the intersecting courses and then 
lay off this angle with an ordinary protractor. The 
latter method is not only laborious, but there is also 
the liability to error in such computation, and; as each 
course is dependent upon that which precedes it, an 
error iu one course will be carried forward throughout 
all the successive courses. Gen. Duffield's patent pro
tractor, illustrated herewith, enables each course to be 
laid off independently of all others. It is made of 
horn, celluloid, or other transparent material, and tbe 
graduation ' u pon th� outer circumference in degrees, 
etc., like that of the surveyor's compass, begins at 0- on 
the vertical line. and extends both ways to the right 
and left to 90° on the horizontal line. Below or on this 
horizontal or 90° line, and parallel therewith, a scale of 
equal parts is drawn, the graduation commencing witb 
0, at the intersection of the vertical or 0° line and the 
horizontal line, and also extending each way :both 
right and left. 

A similar scale of equal parts is drawn parallel with 
the first, as far removed from the horizon tal or 90° line 
as the graduation of the outer circumference will per
mit, the 0 of such scale being at the i ntersection of the 
vertical or 0° line with the horizontal line, u pon w h ich 
this scale is drawn, and the graduation also extending 
each way, both right and left. To use this protractor 
meridian lines are drawn in pencil upon the paper upon 
which the map is to be drawn, whose distance apart 
will not exceed 3 inches, or the length of the scale of 
equal parts, drawn on the protractor. To lay off any 
given course,.the center of the protractor is made to 
coincide with the beginning point of such course on 

DUFFIELD'S DRAUGRTSM:AN'S PROTRACTOR. 

the end of the preceding course, and the protractor re
volved about its center until one of the pencil merid
ialls on the map intersects each scale of equal parts on 
the protractor at the same point. The vertical or 0° 

line of the protractor will then be parallel with tbe 
meridian, and the given courl!e �n then be laid off 
from the graduation upun the outer circumference. 
For other informa.tion relative thereto address Gan 
W. W. Dumeld., Pineville, Bell County, Ky: 
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AUGUST 10, 18&).] 
TO OW v. 8. CRVIIER PJDLADBLPlIIA. 

.. What is the flrst step taken toward the constl'OC
tion of a cruiser like the Philadelphia Y" repeated a 
member of the ship-building firm of C ramp & Sons, 
Philadelphia. .. Well, the first thing to be done is to 
secure the contract. "  . 

Now commences the work-not the actual work of 
building. It will be from four to six weeks after the 
time of the granting of the contract before everything 
is in readiness for that. The plans and specifications 
which are furnished by the government are taken to 
the mould ing office. The first work is the laying down, 
in the actual size and shape, on the immense floor of the 
moulding loft, every piece of material used in the con
struction of the ship. Keel, frames, stern and stem 
posts, plates for decks and sides, each particular part 
is taken in its turn and " laid down �, on the floor, and 
careful drawings made. Here the ship lines are formu
lated. An idea of the amount of work to be done can be 
gained by a glance at the accompanying illustrati�ns 
Nos. 5, 6, and 7. Each one of these frames and deck 
beams is different from all the others. Each one is 
laid down in turn and its dimensions and curvature 
determined. 

From the dimensions thus ascertained, the qupontities 
of the materials needed are decided upon and ordered. 
Then, at last, upon the arrival at the yard of this ma
terial, actual work begins. Heavy wooden blocks are 
placed at regular distances apart in a line leading 
down the dock to the water,. and on these blocks the 
keel is laid. The keel is made up of many plates 
riveted together. When this is in place, the stem is 
next adjusted, as shown in illustration No. 2. This 
last piece, unlike the keel, is a solid casting. Now can 
first be seen some slight resemblance to the shape of a 
ship. In the meantime the frames, which are straight 
when they arrive at the yard from the steel works at 
PholDi:nille, have been bent into shape. To raise 
the�e frames into position is the next step. These 
frames in place are clearly shown in illustrations N 0lil. 
8, 5, and 7. When the deck beams are placed in their 
position, which follows next in order to the erection of 
the frames, the form of the h ull is shown in skeleton. 

A part of the upper deck frames are shown in illus
tration No. 6. All these upper deck works, by the way, 
are built as a superstructure upon the protective deck, 
which has, of late, become one of the most important 
features of ships of this class. Illustrations Nos. 4 and 
6 give a good idea of this deck. " That deck," said Mr. 
Andrew Cramp, one of the members of the firm, " is 
almost absorutell shot-proof." 

At this stage, the good ship's skeleton stands bare 
and naked, and presents a rather ghastly aspect in ·tbe 
moonlight, but from early morning till dusk the hust
ling forms of many men, their cheery voices and sound
ing blows, drive all such ideas away. A month has 
been consumed in the erection of the frames and beamll. 
A close watch is kept over the time taken for the com
pletion of the different parts of the work. At the 
commencement the time was portioned out, and it will 
not do to allow any one part of the work to use up more 
than its allotted time. 

So the work goes on, day after day, month after 
month-rain or shine-nothing is allo wed to interfere or 
interrupt. Just at this time about one hundred and 
fifty men are constantly at work on the hull itself, 
while in the different departments of the yard, engaged 
in preparing the material for the construction of the 
ship, doing all sorts of preliminary labor, four hundred 
men are kept busy. 

Car load after car load of steel plates have been 
arriving at the yard from the famous foundries of Pitts
burg. They have been laid aside until needed. Now 
everything is in readiness, and the plating of the d eck 
commences. Three separate gangs of men are engaged 
in this work. The fint gang "in the shop punch the 
rivet holes in the plates. One by one the plates are 
then placed in position by a second gang of laborers. 
No sooner is this done, when the third gang puts in its 
appearance and proceeds to rivet the plates together 
and to the deck beams. These men are the noise cre
ators. Big hammers and little hammers pound and 

. pound ; some are beneath the plates, some are above. 
Each one seems to be trying to outdo the other. This 
Continues for weeks, and then the decks are finished. 
Now the ship is roofed in, so to speak, and the work is 
still more independent of the weather. 

Now comes, next in order, the plating of the outsides, 
which is carried on in much the same manner as was 
the plating of the decks. It is slow work. Not only 
must the joinings of the plates be of sumcient strength 
to withstand the rough usage to which they are liable 
to be subjected ; but they m u st also be watertight. 
Each joint is carefully tested and proved. Six months 
are consumed in this slow and l aborious labor of plat
ing. It is now eight months from the time of the grant
ing of the contract. The rubbish is partly cleared 
away. The hull is given several coats of paint. Things 
in general are put a little ship-shape, and then she is 
ready for launching. 

TJnI aetual work of building a steel ship is some
what monotonous. . It is simply a IIlow, careful, and 
laborious putting together of many dUrel'eDt parte. 

The art of shi p  building is all exercised in, first, the de
eigning of the model and plans by the ship's architect, 
and, second, in the faithful following of the architect's 
model and measurements in.laying down on the mould 
loft's floor each particular part, so that not only the 
measurements will be mathematically correct, but 
that the " lines " may all be reproduced with a deli-
cate exactness. 

Once the drawings are truthfully made and the ex
act dimensions of each part arrived at, the rest of the 
work is simply a mechanical reproduction ; true, it 
must be done by most capable hands under most care
ful supervision. The builders themselves are not the 
only supervisors of government work. The navy de
partlnent has its representatives constantly on hand, 
superintending, overseeing, keenly watching every
thing that ill done. Every part of the work must be 
submitted to and passed upon and approved by them . 
At Cramp's ship yard, Assistant Naval Constructor 
HaU8COm has charge of .the government's in terests. He 
has quite an extensive corpl! of assistants of draughts
men and engiueers. Their resPQnsibility is great, and 
they are constantly on the alert. 

All the while the hull  was being put together, in 
other parts of the establishment another most im
portant operation was going on. The designs for the 
engines are furnisbed by the government with the 
designs for the ship, as in the case of the Baltimore, 
whose engines were designed in Europe. The builders, 
however, are at times allowed to design their own 
engines, as will be the case with the Philadelphia. 

" We prefer,'" said Mr. Cramp, " to design the en
gines ourselves." The engines of the Philadelphia 
must show at least 8,000 horse-power. The boilers and 
engines, as has already been said, designed by the 
Cram ps, are built in their yard. 

The next work is the placing of the boilers and ma
chinery. There are the main and the auxiliary en
gines. Air pumps to send fresh air down to the engine 
rooms, and bilge pumps and fire pumps. The immense 
shafts, fifteen inches in diameter, and the two propel
le-rs, each fourteen feet in diameter, are to be placed 
in position. 

There is an immense amount of machinery about a 
ship of this description. The boats are hoisted and 
lowered by steam. The windlass can be worked either 
by hand or by Hteam, and the steering apparatus has 
equal facilities. Then there is the electric lighting and 
the electric bells. One of the last touchee is the put
ting in of the military mute and the ·rJ�jng .. . b-· 
rangemenu are made . for the reoeption of the heavy 
armament, and �en folloWll a general flni.hing all 
over. 

This work generally occupies about Bix months more 
from the tirne .of the launching. Hundreds of me-n are 
busy in the ship. Engineers, machinists, electricians, 
carpenters, joiners, upholsterers, all are working at 
once. Then comes the time for testing the different 
parts of the vessel. First the engines are given a pri
vate dock trial. With the ship securely tied up at the 
wharf, the engines are run for days at a time. Defects, 
if there be any, are noticed and remedied. All the 
other work is going on, and flnally, when the last 
touches have been made, the new cruiser steams down 
the river on her unofficial trial trip. 

Some slight. alterations almost always follow the 
experimental tests to which the ship has been put. 
In a couple of days, once �ore she is tied up at her 
place at the dock. Once more she is invaded by 
the workmen. If the builders are satisfied that, 
when the alterations are completed, she will answer 
the requirements, they will then notify the navy 
department, and a day will be set for an official 
trial, when the ship will be put through m ost severe 
tests under departmental supervision. If the result of 
this trial is satisfactory to the department, the ship is 
then formally accepted and turned over to the I!0vern
ment. She then passes out of the builders' hands. 
FrOID fourtE'en to eighteen months have passed since 
the granting of the contract. The shi p  is taken to one 
of the navy yards, where she recei ves her ' armament, 
her slDa.1l boats, and the n umerous other necestdties 
essential to her perfect equipment. When this is 
finished, she is ready to be put in commission . 

• • • • • 
Chrome Iron on ehe PaeUle. 

The Santa Ro� Republican says : " A  speci men of 
chrome iron ore, taken from the surface of the land!! of 
J. D. Cooper, about ten m iles north of Fort Rosl!, near 
the Plantation House, indicates there must be a valua
ble deposit of this mineral in that vicinity. The piece 
exhibited by Mr. Cooper, Rnd picked up by him as II. 
cropping, is al most pure mineral . no steel chisel or 
sledge hammer having any effect u pon it. If, as i� 
supposed, there is a ledge of this ore in that locality, 
it will, when :leveloped, add largely to the mineral 
wealth, not only of the c;ountry, but of the State, as 
this mineral jp not on l y  valuable, but r:are. In the 
Imme vicinity a considerable deposit of almost pure 
bitumen has also been found. Being but about three 
miles from the coast, these deposits may beCome the 
means of waking that part of the country rich and 
valuable. . 

E 

(5!.oneeponihmce • .  

The Bowen Dredcer. 

To the Editor of the Scientific American : 
A communication from Tacoma, in your iSl.'ue of the 

13th iost., says the Bowers dredger t.here has work 
enough to last for three years, or until it is worn out. 
This gives a very wrong im pression. T here are parts 
in all dredgers that require frequent replacing, while 
the dredgers themselves last twenty or more years. 
These parts, in the " Bowers dredge," are fewer than i n  
most others, being mostly limited t o  the cutters, 
pi peI.', and large pump. These may require replacing 
wholly or in part in even lelll! than three years, while 
the dredge, as a whole, being free from the enormous 
shifting strains that constantly rack most other 
dredgers, should certainly last as long if not longer 
than they. A. B. BOWERS. 

1110 Eighth St. , N. W. Washington, D. C.,  
july 17, 1889. 

To Be.tore .he Pre.laDe. oC Worn Clo'hlDI(. 

The mystery to many people how the scourers of old 
clothes can make them almost as good as new is ex
plained in the American Analyst as follows : Take, for 
instance, 8. shiny old coat, vest, or pair of pants of 
broadcloth, cassimere, or diagonal. The scourer makes 
a strong, warm soapsuds, and plunges the garment 
i nto it, souses it up and down, rubs the dirty places, if 
necessary puts it through a second suds, then rinses it 
through several waterl.', and hangs it to dry on the line. 
When nearly dry, he takes it in, rolls it up for an hour 
or two, and then presses it. An old cotton cloth is laid 
on the outside of the coat, and the iron passed over 
that until the wrinkles are out ; but the iron is removed 
before the steam ceases to rise from the goods, else 
they would be shiny. Wrinkles that are obstinate are 
removed by laying a wet cloth over them, and passing 
the iron over that. If any shiny places are seen, they 
are treated as the wrinkles are ; the i ron is l ifted, w h ile 
the full cloud of steam rises, and brings the nap u p  
with it. Cloth should always have a suds made spe
cially for it, as if that which has been used for white 
cotton or woolen clothes, l int will be left in the water, 
and cling to the cloth. In this manner we have known 
the samE- coat and pantaloons to be renewed time and 
again, and have all the look and feel of new garments. 
Good broadcloth and itl! fellow cloths will bear many 
washing!, and look better every time because of them. 

.. , . . .. 
fir __ ••• r .... Gall. 

Some very intereating tests of woods native to Wash
ington and others native to other timber sections of 
the country W&8 made recently at the Northern 
Pacific car shops. The purpose was to demonstrate 
the relative strength of the woods. 

There were present at the tests, master mechan ics 
Warner and Phipps, of the shops, engineers Lund and 
Haines and architect C_ B. Talbot. 

. 

The timber tested was subjected to an actual break
ing, on sticks 2 X 4  inches and four feet long, to centers, 
being one-fourth as long, thick, and wide as an actual 
stringer as used by the railroad company in its trestle 
bridges. The test is important, as there seems to have 
been but little information on that su bject, and the 
impression has been that ordinal·Y oak was stron ger 
than fir. The tests show, however, that yellow fir is 
actually one-third stronger than Eastern oak, and more 
than one-half stronger than Eastern white pi ne. The 
breaking weight, placed squarely in the middle of each 
stick, was as follows : . 

No. 1.  Old piet'e of yellow flr from yard, h aving de
cayed ends, six years in the weather, 8,068 pounds. 

No_ 2. New soft piece flne grain yellow fir, similar to 
the best flooring timber, 8,062 pounds. 

No. 8. Old piece yellow fir, coarse grain and hard, 
broke short at 4,820 pounds. 

No. 4. New piece from the butt of tree, coa.rse grain, 
broke with a stringy fracture at 3,685 pound!!. 

No. 3. New pi�e Michigan white pine. soft and clear, 
broke short at a weight of 1 ,610 pounds. 

. 

No. 6. New piece Mich igan oak broke nearly short 
ot! at a weight of 2,42S pounds. 

All of the pieees of wood were subjected to the sallJ e 
clear span of 8 feet 9 inches, and the weight applied 
exactly in the midd le. 

As to the deflect.ions the following Dotes were m ade : 
Nos. 1 and 2, half an inch, No. 8 three-eigh ths of an 
inch, No. 4 five-eighths of an i nch, No. 5 one-fou rth of 
an inch, No. 6 one and one-eighth of an inch.-Tac?lIJ.a 
Dailg Ledger. �--------___ �'�.H'�" __ ----------

Treatment of Patten'. onder ChloroCorm. 

In France, when a patient is  under ch loroform, on 
the sligh test sym ptom appeari ng of failure of the heart, 
they turn him nearly upside down, that is, with his 
head downward and his he-els in the air. This, they 
say, always restores hiln ; and such is their faith i n  the 
emcacy of this method, th"t the operati ne' tables in 
the Paris hOllpitals al"!' made 80 that in an instant they 
can 1f&:1Illevated. with one end in the air, so as to bri ng 
the patient into a poaitiQU resembling that of standint 
on hia head. 
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86 Jcitutifi c �mtficl1l. 
VIEWS ON MT. HOOD. I Carbo-BYDamlle. 

We have alread y publi�hed several views of Mt. Carbo-d ynam ite is one of the l ater developments of 
Hood. the boast and pride of every tourist w h o  has n i t ro-glycerine com pounds, and is the invention of Mr. 
visited the Western coast. The accom panying views I Walter F. Rei d  and Mr. W. D. Borland, its most strik
give a good idea of the cone-shaped white-clad s ummit, ing feature being a very h igh percentage of useful ex

whi le the grim, grewsome wilduess of the fierce pi nnacle plos/ve effect. It is com posed of ninety parts by weight 

[AUGUST 1 0, 1 889. 
the bottom of the water. This freedom from exudation 
o pens up another i m portan t appl ication, namely, that 
of its lise ill  fiery m ines. It is fou nd that it cau actu
ally be mixed with water, and thus a double advantage 
is said to be brought about. In the fi rst place its power 
is toned down so that it is rendered available for use i n  

PHOTOGRAPH TAKEN FROM SUMMIT O F  MT. HOOD. 

itself is well shown i n  the other view. The height at of n itro-glycerine absorbed by ten parts of a variety of I coal getting, where a soft explosion is req uired ; and in 
this point is over 14, 000 feet above the sea level. carbon,  the great porosity of wh ich is ind icated by its the second it is ren dered safe against com m u n icating 

• ' . ,  • absorbing power. Nor is the high rate of absorption explosion to the gases com lllon to most coal m easures. 
Nd ural Ga8. it possesses its only good mechanical feat u re ; it is ex- This latter result arises from the ci rcu lllstance that the 

The first recorded discovery of a natural goas well in t remel y retenti ve, w h ich add s  greatly to its val ue as an volume of steam generated at the moment of explosion 

the United S tates res ulted from borings made wi th i n  explosive agent. It possesses several i m portant ad- extinguishes any flame that may be prod lJ ced. Beyon d 

the p resent l i mits  of the city of C harleston, S. C . , i n  van tages over ordinary d y namite, w h i ch con sists of 75 this, however, the steam is said to add to t h e  effect of 
1815.  but III tllit! case tile gas (rue" fJU;'  ap l1elii: t.u lJa V e  " Pel- :lC!!t c� il i tro-gl yceri ne m ixed with 25 per cent  of the shot, which points to the erlJployment of a some

been p u t  to any use. In 1821 nat ural gas was dis- kieselgu hr. T h i s  latter is an in fusorial earth, w hich, what red uced charge_ 
covered issuing froUl a spring at Fred on ia, N. Y. This being incombusti ble, cannot add to the force of the I'X- ------..... 4 ..... 1 .... ------
discovery was made b y  a woman who had gone to the plosion, and must be looked upon as an ad ulterant of The Propo8ed Railway Crom St. Petenbu rc to 

spri ng one dark night to d raw some water in a pail .  the nitro-gl ycerine, so far as explosive effect is  con- Pek i n  and the Pacllic. 

In order to aid her i n  doing this, she put dow n a lantern, cerllsd. Carbo-dynamite, o n, the other hand,  not only 
when the gas which was rising from the spri n g  took contains 15 per cent add itional nitro-gl yp.eri ne, but the 
fire . This alarmed the woman, who hastily dropping absorbe n t  substance, besides act ing as a safe carrier for 
both pail and lantern, ran back to her horne as fast as the n itro-glycerine, is i tself combusti ble, and adds to 
possi ble. This gas was first col lected by excavating the explosive effect, as it contains 100 per cent of actual 
and covering t h e  spring_ It was th en conveyed into a explosive substance. 

small  holder made of copper. and from thence to one 
mill and . several stores, w here it was used for light. 
This was the first practical use of natural gas in t h e  
Uuited States. Whe n  Lafayette passed th rough the 
vil lage in 1824, the h otel called the Taylor H ouse was 
ill uminated with thi", gas in honor of this  distin guished 
man. The well is said to be producing Yet, a.nd .'Fre
donia is sti1l ligbted by natural gas. 

SUMMIT OF MT. HOOD. 

Carbo-dynami te. moreover, is not h ygroscopic, water 
apparentl y  having n o  actiol! u pon it. We have ex

amined som e . of this com pound. says Iron, w h ich h ad 
been i l ll mersed i n  water for more than six weeks, but 
which had not undergone the sl ightest change, nor was 
t here any exudation. Some ordi nary dynamite, placed 
in water at the saUle time as the carbo-dynamite, had 
become dissolved, and the nitro-glycerine was lying at 

The proposed Siberian railway is to extend from St. 
Petersb urg to Vladi vostock on the Pacific Ocean , 
which is located nearl y o pposite San Francisco, and 
distant therefrom about 4,000 m i l es. B ranch l ines of 
the proposed road would extend to Pekin. The new 
road would be about 4,500 miles in length. 

General Annenkotf, who acquired so m uch renown 
for the vigorous and successf ul  manner in' wh ich he 
built the great transcaspian rail way, is strongly in 
favor of th is  S iberian proj ect. and is reported as say
ing that wht'n constrn cted, rail way com m u n ication be
tween London and Pek i n  can be had in 18 days, 
whereas now it takes 35 from London via Canadian 
Pa.cific a.nd 48 days via Suez. 
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GOLD · BEATIlI'G. 

The rough gold is put into a stone crucible, m�lted, 
and poured into a mould which gives it the right width 
for rolling. One -hundred dollars' worth of gold is 
genera.llylmoulded at a time, the weight being about 5 
.0unCeIl. It is then run through the rollers, the pressure 
of which is so great that the little bar of gold that is 
1 inch in width and about 3 inches in length, after 
being run through several times, becomes il. strip about 
14 yards in length and about the thickness of a hair. 
The strip is then cut into 1 inch squares. These 
squares are p ut into what is called a cutch. This cutch 
is composed of 180 skins 3% inches square. The ma
terial that these skins are made of is an invention of 
French origin, and is kept secret. FormerlY VEillum 
was used. A gold square is placed between each skin, 
one directly over the other, until the cutch is filled . 
Two parchment bands are put over them in opposite 
directions to keep them from shifting. The cutch is 
then beaten for 15 or 20 minutes w ith a 16 pound ham
mer. The gold is then taken out of the skins, quar
tered by a skewer, a.ud put into what is called the 
shoder. The n u m ber of skins in a shoder is 680. 

A.nclent Rome. 

After oa.refully examining all the data we have, all 
the statements of the various ancient writers who 
allude to it, and all the facts which seem to bear on 
the question, l am convinced that in estimating the 
number at (,000,000 I am rather understating than 
overstating it. It is much more probable that it was 
larger than that it was smaller. De Quincy also esti
mates- the inhabitants of Rome at 4,000,000. I will only 
cite one ·fact and then leave this question. The Circus 
Maximus was constructed to hold 250,000, or, accord
ipg to Victor! at a later period probably, 385,'000 spec
tatol'8. ' Taking the smaller number, then, it would be 
l in 16· of all the inhabitants if there were 4,000,000. 
But -as one-half the population was composed of slave!!, 
w ho inust be struck out of the spectators,. when the 
circus was built there would be accommodation then 
fod in 8 of the total popUlation excluding slaves. Re
ducing again the n umber one-half by striking out the 
women, there would b.e room for 1 in 4. Again, strik
ing out the young children and the old men and the 
tlick . and impotent, you would have accommodation 
ror nearly. the whole population. Is it pos�ible to be-

c vrrl,¥G GOL O FO,,? 
F/"?sr .8$1 nitG . 

more for four hours, and left under water for-the relit 
of their period of hardening. The surface attrition to 
which they were su bjected was obtained by the nse of 
a revolving iron plate suppiied with a determined 
quantity of emery powder, loaded with a constant 
weight, and run for a given number of revolutions. 
The results are stated in very lengthy tables, and poi nt 
to the general conclusions that the chief etJect of cXpOIj
ure to frost is to retard, the setting of the cement, calli)
ing it to remain soft, and reducing its tensile strength 
and resistance to compression. It is considered, how
ever, that this retardation has little permanent etlect ; 
the .1ement becoming nearly eq\lJl.I to the unfrozen 
sp3cimens after the lapse of a few days. 

. ,  . ... .  
T4e Drug Trade For'y Years Al(o. 

Comparing the condition then and now, says a corre
spon<;lent of the Western Druggist, one can scarcely 
realize the wonderful changes that have been wrought. 
Probably the most marvelous of all is that -caused by 
the discoveries of German chemists, l i ke the aniline 
dyes. I well remember when a farmer's wife would 
come into town to shop and would come into the drug 

�mru���������������� __ � 
GOLD BEATING. 

These skins come from what is called the bung gut of Heve that the -Romans constructed a circus to hold the store early in the morning to buy d yes. How we would 
an ox. one animal furnishing but two skins. The entire population of Rome capable of . going to it ?- take down a reference card and calculate how much of 
shoder skins are 4 inches square. They are put be- for such must have been the case were there only potass bichrom., logwood, sulphate of copper, how 
tween the skins in the same m�nner as in the cutch. 4,000,000 of inhabitants. But sllpp.ose there were only m uch of this and how much of that it would req uire to 
They are then heaten for 1� hours with a 10 pound 1,000,000 inhabitants, it is plain from the mere figures dye 110 many pounds of yarn. How m u ch for red. how 
hammer, taken out, and again qual'tered with a piece that it would never have been possible to half fill much for green, for maroon, etc. Many a time an 
of reed. They are then put into the mould one over thc circus.-Blaekwood's Magazine. entire morning would be rpquired in waiting on such 
the other, as before, until the '900 skins which the • . •  0' • -a customer, and the receipts three or four dollars. 
would contains are filled. This is beaten W'ith a ham- Te.' . tor (JemeoC. A lthough the dollars were great In thosA days, and the 
mer weighing 7 pounds for three or ·four hoors. The A new method of testing cement ' bas been practiced profl ts greater, it required hard and tedious work to 
leaf is then ready to be triwmed and booked. Before by Herr Bohme, and is described in a German tech.- . take in what now can be done in a few minutes. Con
the beating process the skins. are heated and primed to nical journal. Experiments w�re made'. witli ten sam- trast tbe situation at present. A call for dyes, and one 
prevent the leaf from sticking. Heated ,presses are pl\!s of cem..ent, in order to ascehliin; 1ir�t, thEiir general steps up to a . :nicely polished case; and having ascer
used to take the. moisture from the ;skins, Each ; skin properties ;' secondl y, their te�sile and - compres8ion tained the kind de�ired, a neat little envelope is picked 
is rubbed with a. hare's foot with plaster oJ Paris on strength ; and, . thirdly, their po�er of resisting wear out with full directions for use. 
both sides before beating. Each,otte of the first squares on the surface. ·or attrition. SOlli� of the .cement was It is not alone in the drug trade that such wonderful 
of gold beaten out Illake� 25 leaves, or one book. The mixed with normal sand, and during the 7 and 28 days ch�nges llave been wrought in a lifetime, but the same 
trimming of the leaves before they are put into books that the briquettes were left to harden, some of them advance has been made in every other class of trade. 
is done by a sled-shaped machine called a wagon. The were exposed for part of the tilDe to a tem perature of 
tl,"'huming and booki ng is done mostly by girls. The _120 to _150 C. Tests were made of pure cement and 
trimmings that are left from the leaves are scraped to- of mixtures - of 1 part by weight to I, 2, 3, and 4 parts 
gether and melted over. A little salt added wakes it by weight of sand ; all the .specimen briquettes being 
th1>rQughly clean. The gr/lnite block til at the beating .exposed &.t 1\rst to WQist ail', then dried in air for 24 

is dope on iS ll.bout 3 feet in height. the top surface be- 9Plll'8,. th!IP .plungt\d i,otQ water, next ,.ir-dried again, 
ing.grQund dQwn �rfeCtJ y smooth, so as .  tQ prevent 1'114 th�Il ' fffl,ell _a�,�. ,�lQpt\r:at,U,l'e. of -1�� to .-15� O. 
�lW ,plo_wB of , t4e ham��: from Cll�.�1lg .the under side- ,'.C��y, w�re;�w�1d Pl�p,i��t� �tJS� ;C. fqlt, four 
of the mould. ' hours, frozen again Jo�, ft��y,; 1\o'Vltt �:we� o�ee 

. . . ' .  
A. Prize Ellay 00 Shoemaklng. 

Joliet, Ill . ,  has a happy son of Saint Crispin in John 
Ryan, who recentl y won the international prize of 
$500 otlered by a boot and shoe journal of Boston for 
the best essay on boot and shoe making in aU its 
branches. Every State in the Uniou contested for the 
prize, together with Ca,pada, New Brunswick, and 
Novllo Scotf.a,. 

I '  ! 
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.. rule Cand�DC Inda.,..,.

, 
of L-.Ilorn. ' I Birup-a-fa dissolved In'. ltttle water, and in thJa the now Jlea'al ... ....... OY ..... ,raI •• 

Her Majesty's consul at Leghorn saYB that that city dried peel, taken off tbe wire netting. ' Ja immened. The'wearln88ll 0f long-continued study Is proverbial. 
occupies the first place in Ital y, and perhaps through- The same copper vetllHlIB are used. and the mixture Is Its explanation is Dot far to seek. One portion of ODr 
ODt the Mediterranean, 'for the preparation of the can- again boiled over a slow fire. A short boilin.c will entire being Is almOllt exclusively occupied. and tbe 
died citron and orange peel so largely Dsed in all BuMc!e for tbJa the last proeeBB, for the little water wUl monotony of tbe process constitutes in large measDre 
branches of confectionery-citron being brought for quickly be driven off. and the sugar upon cooling will the cause of exhaustion. Relief must accordingly be 
this purpose from Corsica., from Sici ly, from Calabria form its natural crystals over the surface of the fruit. sought in reat, in the exercise of other functions, 
and other southern provinces of Italy, from Tunis and Poured off from these vetllHlls it is again dried upon the or in variation of tbe form of mental exertion. Such 
Tripoli, and even from Morocco ; while the candied surface of the wire netting as before described. Tbe timely and refreshing change enters. into all well
peel of tbe fruit is exported to North America, to the candying is now complete, and the candied peel is ordered plans of education. Tbere is, bowever. In 
Uni ted Kingdom, and to Hamburg for distribution ready for the packing room, to which it is carried in every study a stage at which persistent concentration 
throughout Germany. Sugar also is i mported for the shallow' baskets. In the packing room may be seen is indispensable to anything like high development. 
purpose of tbe manufacture from Egypt. The wood of hundreds of boxes, of oval shape and of different sizes, Reiteration, ·  thongh tedious, Is necessary to full In
the' boxes in which the candied peel is packed comes for each country prefers its boxes to be of a particular struction. Perhaps no better illustration of this fact 
from Trieste, and the immense earthenware vessels weight, Hamburg taking the largest, of 15 and SO kilo- could be found than that which is constantly evident 
necessary for the saturation of the frnit in sugar sirup grammes, the United States of America 'preferring in tbe cultivation of music. One could hardly con
are made in the neighborhood of Florence. The smaller, of 10 and 12 kilos. , while England takes tbe ceive of anything mnre trnly monotonous than a con
oranges imported into Leghorn, whether for consump- smallest, of 5 kil08. , and one containing about '1 Eng- tinuance of that tax of patience, piano practice. No 
tion or for candying, are nearly all brought from the lisb pounds. I doobt inclination and inborn faculty m ay do mach to 
islands of Sicily, Sardinia, and Corsica.. In all the � 

_ • •  I .. create an interest, bat the most enthuiliastic learner 
countries contributing the raw fruit for this industry Gold aDd IlII1Y.r for 1 8 8 8 .  will sometimes, notwithstanding, rebel against the ex-
it is treated in the same manner for the over-sea pas- The annual report of Dr. J. P. Kimball, director of actions of mUllical cram. It has even been stated' by a' 
sage. The fruit is simply balved and placed in hogs- the mint, on the production of gold and "Jilver in the German observer that much of the nervous delicacy so 
heads or large casks fi lled with a fairly strong solation United States for the calendar year 1888 has j ust been common among girls is traceable to excessive diligence 
of brine, the fruit being halved merely to insare issued. The omcial figures of the mint bureau liince at the piano. There is more than a grain of truth in 
thorough preservation of the rind by II.n equal satura- 1880 are as follows : this observation. The limit of moderation, indeed, 
tion of the interior as well as the exterior surface. In may not be capable of exact definition, for a longer or 
these casks i t  arrives at the doors of the manufactory. PRODUCTION OF GOLD AND SILVER (COINING VALUES) shorter period woald naturally suit the need and capa-
The first process to which it is then subjected is the IN THE UNITED STATKS-1880--1� INCLUSIVE. city of different persons. One or two hours of practice, 
separation of the fruit from the rind. This is done by it is probable, woald rarely prove excessive. WhEln, 
women, who, seated round a large vessel, take out the Year. ,� Gold. Sll�. Total. however, six or eight hours are daily absorbed in re-
fruit, skill ful ly gouge out the inside with a few rapid peating a humdrum series of manipulations, the won-
motions of the forefinger and thumb, and throwing 1880. . . . .  . . . . . . . . . . .. . . . . . . . . .  _000.000 �,ooo f75.1nI,OOO , der is that natore long endures the drudgery. Yet this 
this aside, place the rind u nbroken in a vessel along- 1881. . . . . .  . . . .  . . . . . . . . . . . . . . . . . . 84,700,000 48.000,000 'l'1,7OO,GOO is the common lot of many who aspire to skillfal execu-
side them. The rind is next carried to large casks filled 1:=' : : : : : : : : : : : : : : : ' : : : ' : : : : . : : :  == == == tion. The coveted perfection doubtlesB is often ap-
with fresh cold water, in which it is immersed for 111M . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . .  8O,I!OO.000 , 48.800.000 '/9,600.000 proximat.Elly reached, but the associated circumstance 
between two and' three days to rid it of the salt it has US: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  i= ' ��=:l: ::=t:=: of nervous overstrain will' suggest a doobt whetber 
absorbed. When take n  out of these casks, the rinds 1888 . . . . . . . . . . . . . . . . . . . . . . . . . .  88,175,000 . ::�:l: ::-�l: such qualified excellence is altogether desirable. At 
are boiled, with the double object of making them ten- all events, it is but reason to allow that proficiency so 
der and of completely driving out any trace of salt that dearly purchased is not, for young people of deficient 
may Ilti l l  be left in them. For this purpose they are PRODUCTION OF GOLD AND SILVER (COINING VALUES) nervous ton�, a social necesaity, especially if they be 
boiled in a large copper caldron, for a time varying IN THE UNITED STATES IN 1888, BY STATES AND also void of any special artistic aptitude. Nay, even 
from one to two hoars, according to the ,quality of the TERRITORIES. for those whose health and energy permit them to en-
fruit and the number of days it has been immersed in joy, if they choose, the privilege of musical hard labor, 
brine. State or Territory. Gold. Sliver. Tot.l. a frequent interlude of rest and recreation is no 18811 

When removed from this caldron, the peel should needful than discreet.-Lancet (London). 
be quite free from any flavor of salt, and at the same 

Aluka. . . . . . . . . .  . . . . . . . . . . . . . . . .  18IiO,000 18.000 1868.000 4 • •  I ... 
time be sotDciently soft to absorb the sugar readily Arizona. . . . . . . . . . . . . . . . . . . . . . . .  871,600 8,000,000 8,8'11.600 

b h h 
' California. u,rnO 000 lAOOO l' 150 000 Th. Corro.loD of Iron In Stractar .. and ID Store. fr,oll1 t e sirup in 19' ic .it is now ready to be immersed COloradO . .  : : ':::::. : '. : ':. : : : : . : : : : a.7�000 19,0lIl.. 1 000 22:�000 . In, the co, u, r� of hi' inau""'ral address as president of The next process to which the rind is subjected is that Dakota . . . . . . . . . .  . , . . . . . . . . . . ' , . .  ��,OOO lOO'OO!l ,, 2,I:t=: . . ... � 

of a slow absorption of sugar, and this occupies rio less ��:: : : : : : : : : : : : : : : . .  : : : : : : :  2,4IlIil: a.oool: 11.400,_ the Institution of Mechanic8.l Engineers, Mr. ChIlrles 
than eight days. The absorption of sugar by fresh =�::::::::::::. : : : : :::: : : : : : ; : ut:::= 17,o&1:&: � 11,3 Cochrane drew attention to the deterioration of 
fruit in order to be thorough must be slow, and not Nevada . . . . . . . . . . . . . . . . . . . . . . . . . 11,525,000 7,000,000 ' 10,511&,000 wrought iron when expOaea to the inRuence of rain 
on ly slow but also gradual ; that is to say, the fruit �:;'h�-:.n'::na· . . : · : :  : : : :  : : : . : : : :  = 1,�= 111:'= water, as being specia1ly exhibited in bridges constrac-

h Id be t fi t t t d ' th ak I t'  f Oregon 8I!5 0fJ0  16,000 840 000 ted on the Thames, the wute in wbich he regarded as s ou a rs rea e WI a we so u Ion 0 sugar, Sonth caroiiti.: . : . .  :: : : :  : : :  � : : : : 89:000 200 ' 89:200 a .. gravated by the acid condition of the atmosphere, which may then be gradually strengthened, for the Utah . . . . .  . . . . . . . . . .  . . . . . . . . . . . .  2110,000 7,000.000 7,2110,000 ... 
f bs t· · th t b f d ' Th Washington . . . . . . . . . . . . . . . . . .  1(6,000 100.000 246,000 due to the presence of II1Ilphorous acid from the com-power 0 a orp Ion IS one a grows y ee mg. e Texu . . . . . . .  . . . . . . . . . .  . . . . . . .  . .  . 800,000 800,000 

fruit has now passed into the saturating room, where AI.bama. M.ryl.nd, Teonel!lee, baBtion of coal .. .en as to the customary percentage 
on every side are to be seen long rows of immense ��:�� ����� ��� v:.y

� 80,000 600 86,000 of carbonic acid. In tbe coarse of . twenty-five years 
h 1 b t 4 f t h '  h d 01.1' f t · bolts have been eaten away from an original diameter eart en ware vesse s, a ou ee Ig an "'711 ee In To'.!.. . . . . . . . . . . .. . . . . . . 138.167,liOO SII/I,Q,7OO S91.8'1',200 

extreme diameter, in outlin e  roughly resembling the of . inch to '* inch, being a reduction in area of 75 per 
famed 1!ltruscan jar, but with a girth altogether out of cent; or from 0'81 to 0'08 square inch, and this in a por-
proportion to their height, and with very short necks WORLD'S PRODUCTION OF GOLD AND SILVER (u. S. tion of tbe stractare where the bracke� of an over-
and large' open mouths. All the vessels are filled to I COINING VALUES)-1884-�88'1 INCLUSIVE. hanging footpath were BDPported in part by the deca.y-
the brim witb citron and orange pep] in every stage of ing bolts. Where'Ver the rain trickled over the face of 
absorption-that is to say, Ilteeped in sugar sirup of Yean. Gold. Sliver. Total. the girders to which the brackets were attacbed, tbe 
about eight different degrees of strength. This pro- same evidence of deteriora,tion was manifested .in the 
Cess almost always occu pies eight days. the sirup in l884 _ _  'I1J5 SZ,882,oM SllJC1,j1W,ll7II scaling of the plates, pointing bot h  to the necessity of 
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with vessels of I I��f: : : : : : : : : : : : : : : : : : : : : : : : : : :  ::�� ��',tbt -.1122,166 preventing water coming into contact with wrought 
t t t h If to 1887 .... ...... .- ... 21',486,171 iron and of periodicall y  examining and painting stru", suc grea size an welg , 0 mg a .  eas a a n: I . . . . . . . . . . . . . . . .  . . . . .  . .  . . . . . .  --._ 1fI8,�,897 288,403,862 

, of fruit and sirup, it is clearly easier to deal with th tares of this material. Another illustration of insidi-
sirup than with the fruit. To take tbe fruit out of on ous destruction of iron was named. This was the case 

solation and to place it into the next stronger, and so THE WORLD'S PRODUCTION OF GOLD AND SILVER (u. of a wire rope at a colliery, k�pt in reserve to wind men 
on throu ghout the series, would be a very tedious pro- S. COINING VALUES) BY COUNTRIES, IN 188'1. up and down the shaft in case of rope� breaking or of 
cess, and one, moreover, inj u rious to the fruit. In other accident preventing the due use of the winding 
each of these jars, therefore. there is fixed a wooden Countries. Gold. Sliver. Total. shaft. While at rest the emergency rope was subject 
well,  into which, a simple hand Imction pomp being to the drip of rain at the same spot for some years, 
introd uced th sir i d f h '  d 'l from the roof of the engine house. External examina-, e up s pumpe rom eac Jar al Y United States. . . . . . . . . . . . . . . . . . .  188.000,000 158,867.000 187,8117,000 
into the adjoining one. A slight fermentation next Anltr.luIa. . . . . . . . . . . . . . . . . . . . . . 27,8l17,600 266,Il00 27.5114,600 tion was strict, and tbe rope was regolarly greased, u 

Mexico . . . .  . . . . . . . . . . . . 82(,000 8'1,670,000 � i to At 1 th 'd'  th h ft takes ' place in most of the jars, but this, so far from RnNOi. . . . . . . . . . . . . . . . . . . . . . . . . . 11O,0IN,000 662,000 20.664;000 s cus mary. eng a man rl Ing up e s a was 
being harmful, is regarded as necessary, but is not Germany . . . . . . . . . . . . . . . . . . . . . . . . 1,486,000 �.500 2,4110,600 killed through the parting of the rope at the point ex-Ao�tria-HllIIlPIry.  . . .  . . . .  . . . .  . . .  1,1M'f,450 2,218.Il00 8,-'850 ' 
allowed to go too far. There is yet another stage, and Sweden • • • •. • : . . . . .  • • • • • • • •  . .  1i&,MO 2t2.1IIIO. 297,800 posed to the rain drip, and the wires internally were 
that perhaps the most i m portant, tbrough which the ·l r�r;:��: : : : : : :  . . : : : : : : : : : : : : : : : :  'iiU,800 I,=:= I,:'::=: found to have been corroded the size of drawn·out 
peel has to pass before it can be pronounced sutDcientl Spain. . . . . . . . . . . . . . . .  • . . . .• . . . .  . . . . 2,2Il8,000 �,2Il8,000 needle points. Mr. Cochrane cited other instances of y I Turkey. . . . . . . . . . . . . . .  . . .  . . . . . 1,000 56.000 62,000 h f l!atol'ated with sugar. It is now boiled in a still I Fr.nce . . . .  . . . . . . . . . . . . . . . . . . . . . . " 'L' OOO 1.9«,Ii5O 1,�,!iIiO t e decay 0 materialB in store through small but con-

• Great. Britain . . . - . .  . . . . . . . .  • . 'U.IOO '16.100 tinuously acting caoses of corrosion. stronger SirUp of a density of forty degrfles by the test- I C.nad . . . . . . . ' . . . . . . . . . . . . . . . 1,8811.700 461,1lIiO 1,821,21iO 

iog tube, and this is done in large copper vessels ove Al'j!entine Repnbllc. . . .  . • . . .  . . . .  811.000 80.000 60,000 • I .  I • , r Colombl. . . . . . . . . . . . . . . . . . . . . . . .  11,000.000 1.000,000 .. 000.000 
a slow coke fire, care being taken to prevent' the peel I �U�.I�:: : _ : : : : : : : : : : :::: . : : : : : : . 1,�� 19:�:: 10,07lI,000 .. t:lrea' Orpn. 

adhering to the side of the vessel by gen tly stirring BrazIl . . . .  . . . .  . . . . . . . • . . .  . . . . . . . 9118.000 11,860 1�:=:�� I The huge organ just completed by Messrs. Hill & 
with a long paddle-shaped l adle. This second boiling I �::zue� .• : .:. : : . .  :::: ::: : : : : .' : : :  s.m:::: 2.067,860 t=:= Son, London, for the town hall, Sydney, has been ex-
occupies about an hea r. Taken off the fi re, the vessels i Coata Rica. . . . . . . . . . . .  • . . • •  . • • • 8'1.000 . . . .  8'1.Il00 hibited to favored connoisseors beCore its departure for 
are carried to a large wooden trough, over which is a l ��:X�: : : : : : : : : : : : : : : : : : : . : : :  - '88.400 2l&r=I �:� its desti nation. At a recital given by Mr. W. S. Hoyte 
coarse open-wire netting. The contents are poured I i���·:::. :::::::::: ; : : : : : : :  . : : :  1.:i�:=: 

I,�= l::g::\ the resources of its five manuals and 126 spea.king stops 
over this and the peel d istributed over the surface of : Chm. (Am!lOr d1atrtct). .  . . . . . . . . 8.888 500 . . . . 8,888.600 were shown. The most remarkable featore of the in-
the netting, so that the sl'rup-now i.hl·ckened to the r Indta (BritiSh) . . . . . . . . . .  . . . . . . . . 320,000. . . . . 820,000 strument, hQwever, is its 64ft. stop, a striking reed of 
consistency of treacle-may drain off the surface of the Total . . . . . . . . . . . . . . . SI00,826,800 ,,125,846,310 -,173,110 true length on the pedal organ. Tbe lowest note of 
peel into the trough below. The peel has now taken this stop, expressed in organ builders' langnage aa 
up as much so gar as is necessary. Next comes the - • •  I .. " CCCCC," is two octaves below the lowest C on the 
final process. the . true candying, or covering the sur- The best builders keep on ftle the Areh... pianoforte, and as it gives only eight vibrations In a 
face of the peel with the layer of , sugar crystals 'Which tecta and Builders Edition oC the ., 8clentlftc second, it cannot be perceived as a note at all. Its ef
is seen on tIl candied fro its. To effect this a quantity AlDerleaa." It e.able& a perBOll about to build teet lies wholly in the extraordinary richness and power 
of erystallized !lugar-at Leghorn the same quality of . to select froJil tile eilCranDp the lIQIe of lloW18 of Its tipper barmonics, by which it re-8nforces DOtes 8Dgal' is used as is employed in the pl'8pal'&tiOJl -of, the , mitiDe lab f'aae7 aad p1U'llei ' , slTen by tbe hishel' pipet. 
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(Jo_pre_4. Bra •• 

At the recent meeting of the Millers' National A880-
ciation, Milwaukee, Mr. W. De 180 Barre described the 
Nagel & Kaemp machine for bran compression. 

The invention consists in a mode of forming dry cake 
from the husks, shells, or cortex of the cereals, or from 
bruised or broken grain itself, especially from bran, 
which consists in dissolving the glutinous substances 
contained in the material named, especially, though, 
the gUID, only on the surface of separate particles 
thereof, by means of hot steam, so that the body of the 
particles of the bran or other material shall remain 
dry, and then pressing the mass hot, whereby a co
herent and dry cake will be formed. 
. The salient feature of. the invention resides in the use 

of steam at such high tem perature that, without wet
ting their interior, the all'glutination of the particles of 
the mass may be secured to cause them"to cohere into 
a firm and dry cake upon pressure. 

The steam dissolves the glutinous matters on the sur
race of the separate particles at once and in sufficient 
quantity, so that u pon the appl ication of pressure a 
firm cohesion of all the parts is effected and the pro
d uction of a solid dry cake achieved. The quantity of 
steam to be introd uced into the apparatus is  governed 
by the kind and quantity of material to be t.reated. As 
the bran passes to the press in a heated condition, the 
contained or inherent heat causes the cake to come 
from the press in an absolutely dry state, so that the 
same, even when stored in a place not perfectly dry, 
will not spoil. 

There is no subsequent falling apart or crumbling of 
the caKes, since the material becomes unitary-in all 
parts a· firmly cohering mass. Hence any breaking 011' 
or injury to the corners of a cake has no deleterious ef
fect upon the holding together, firmness; or cohesion of 
t.he same. It is clear that to attain this result it is es
sent.ial that the bran shoul d  be pressed while dry and 
hot, and that therefore the admission of steam must be 
so regulated . that nothing like a pulpy mass will be 
formed. In such case, upon pressing, the crust which 
would be formed upon the surface of the cake would 
prevent a thorough drying, so that moisture would re
main i n  the interior, which would be productive of 
speedy spoiling-. 

By the same procedure coarse unbolted flour or meal 
or broken �rain may likewise be converted into firm 
and solid cakes. 

. 

B ran and si milar materials possess within themselves 
the necessary properties for seCUring the required ad� 
hesion of the various particles when acted upon by 
warmth and moisture in a suitable manner, and it is 
upon this fact that the Finke-Lessha11't process has its 
foundation. 

The formation of cakes. by pressing bran is not new. 
This has even been done with a warming and steaming 
f)f the bran : but it il! new in the procedure that directly 
before pressing the bran or the li�e is steamed, and to 

. that point that the glutinous matter therein contained, 
especially the gum, is so far dissolved that the separate 
particIas of the bran upon pressing into cake will firmly 
stick together without leaving the cake moist. 

-

Messrs. N agel & Kaelnp, of Hamburg, have devised a 
machine of ingeniolls construction, which em bodies the 
Finke-Lesshafft process, and which produces a con
stant stream of compatlt and durable bran cakes in a 
simple and expeditious manner. 

The compressing apparatus as devised and patented 
by Messrs. Nagel & Kaemp resembles somewhat an iron 
planing' i:nachin-e in its outward appearance. 

There is a solid iron frame with a crankshaft which 
sets in motion two or more plungers, which work into 
pressing cylinders arranged horizontally on this frame, 
and each time the plungers are dra wn toward the crank 
� measured q uantity of bran falls into these pressing 
"ylinders. Upon the advance of the stamp this mate
rial is forced into a long and suitably formed mould, 
and from this the finished cakes are discharged some
what after the manner of bricks in a brick press. 

The crank works within a link to which the stamps 
or plungers are attached, and the whole is driven by a 
belt, pulley, and geared wheels. The material to be 
pressed enters first into a separating cham ber, and is  
thence discharged into the heating and steaming ape 
paratus below. This apparatus is furnished with a 
steam jacket and contains a series of plates placed one 
oyer the other in such a manner that the material fall
ing upon them is minutely subdivided, and in this con
dition is subjected to the heating and steaming process 
already referred to before passing into the pressing 
cylinder. 

The capacity of this bran press is equal to about 1,500 
to 2,000 pounds weight of bran per hour. The machine 
req uires for its operation from 5 to 7 horse power and 
one man as attendant. Cakes formed by this process 
weigh upon the average one ton per cubic meter (35 
cubic feet), and form a feeding material much better 
adapted to storage or transport than bran packed in the 
usual manner. The cakes are eaten by horBes in a dry 
state, while for other animals they - are broken up. 
Tests have demonstrated the fact that cakes are quite 
8.$ Dutritious as loose bran, while tbe advantage in the 

. matter of storage and transPQl't wili be self-evident: 

Al( IKl'ROVED :rI.OOJL .� CONDO'rION. · 
The accompanying illustratioll represents an anchor 

for beams in buildings of such construction that the 
beam will free itself from the wall in case the beam is 
burned through or breaks centrally, permitting the 
falling of the beam without inj ury to the wall. The 
invention has been patented by Mr. Thomas Edwards, 
Sr. , of Chicago, Ill.  Figs. 1 and 3 show the wall with 
the beam anchored in position, Fig. 2 representing the 
beam falling from the wall. The anchor bar has a 
cross plate embedded in the wall, and on its inwardly 
extended end are downward pr9jections. In the upper 
edge of the end of the floor beam is secured a plate in 
which is formed recesses adapted to receive the anchor 
projections. With such construction the beams, on 
breaking, drop from the anchor, leaving the walls 

EDWARDS' FLOOR BEAK CONNECTION. 

intact and in condition to receive new sets of floor 
beams should it be desired in rebuilding. 

For further particulars with reference to this inven
tion address Judge Boorum, No. 317 Church Court, 
Chicago, Ill. 

.. l e t · .. 
AN IJ[PROVED FEED WATElt HEATEJL AND 

CONDENSER. 

The accompanying illustration represents a device 
for utilizing the exhaust steam of the engine for heat
ing the feed water, which has been patented by Mr. 
John Willenbrink, of New Richmond,Ohio. The water 
supply pipe is connected at one end with the source 
of su pply, and at its other end with a pump, valves 
being near either end, and between these valves a 
n umber of pipes extend upward from the supply pipe 
to a horizontal pipe, closed at one end, and connected 
at its other end by a branch pipe with the exhaust 
from the engine. On this branch pipe is a valve to re
gulat.e the amount of exhaust steam admitted, and on 
the supply pipe and one of the vertical pipes is held a 
gauge to indicate the amount of water in the pipes. 
With this construction the water passing through the 
supply pipe comes in contact with trod is heated by 
the exhaust stearn in the vertical pipes, and part of the 
steam also mingles with the water to be carried back 

-- . - ---.- , - � -

WILLENBRINK'S FEED WATER HEATER AND 
CONDENSER. 

to the boiler, while, when the valves are closed in the 
supply pipe, the water remaining therein is heated by 
the exhaust steam in the vertical pi pes. 

... 4 . . .. 
A Shipload oC Sehool Teaehen. 

The steamer Suevia recently carried away more than 
400 school teachers and their friends from this port. 
Many of them were Ohio teachers, and more than half 
of the number were women who had been laying aside 
money for a year to spend it in a pleasure trip abroad. 
The excursIon was organized by the Cincinnati Teach
ers' Assoeiation, and the Suevia Wu -cbartered for the 
trip. Thill i8 . the fligbth se&8On in whioh a teachers' 
excursion haa beeu ·Bent out. 

I_e ... 8 ........ 
Far up ill the mountains of Ceylon . and India there 

is a spider that spins a web like bright, yellowish 8ilk, 
the central net of which is five feet in diameter, .while 
the supporting lines, or guys, as they are called, 
measure sometimes ten or twelve feet ; and riding 
quickly in the early morning you may dash right into 
it, the stout threads t wining around your face like a 
lace veil, while, as the creature who has woven it takes 
up his position in the middle, he generally catches you 
right on the nose, and, though he seldom bites or 
stings, the contact of his large body and long legs is 
anything but pleasant. If you forget yourself and try 
to catch him, bite he will, and though not venomous, 
his jaws are as powerful as a bird's beak, and you are 
not l i kely to forget the encounter. 

The bodies of these spiders are very handsomely 
decorated, being bright gold or scarlet underneath, 
while the upper part is covflred with the most delicate 
slate-colored fur. So strong are the webs, that birds 
the size of larks are frequently caught therein, and 
even the small but powerful scaly lizard falls a victim,  
A writer ill Rare Bits says that he has often sat and 
watched the yellow monster-measuring, when wait
ing for his prey with his legs stretched out, fu lly six 
illches-striding across the middle of the net, and noted 
the rapid manner in which he winds his stout t.hreads 
around the unfortunate captive. He usually throwll 
the coils .  about the head till the wretched victim is 
first blinded and then choked. In many unfrequented 
dark nooks of the j ungle you come across most perfect 
skeletons of small birds caught in these terri ble 
snares, the strong folds of which prevent the delicate 
bones from falling to the ground after the wind and 
weather have dispersed the flesh and feathers. 

.. . . . . 
Prodnenon oC Irld •• eenC Horn Hutton •• 

According to the Journal, for Export and Impo7·t, 
10 pts. pure methyl violet are dissolved in 80 pts. alco

hol 95 per cent, the solution filtered, 4 pts. sandarac 
added and frequently shaken to promote the solution 
of the latter. The sandarac being dissol.ved, � pt. 

Venetian turpentine is in a suitable vessel liquefied 

over fire, and the liquid, at some distance from the fire, 
under stirring, poured into the sandarac sol ution ; then 

the mass is allowed to stand for .. everal days in order 
to give the impurities contained in the sandarac time 
to settle. The buttons, sewed upon cards, are now, by 

means of a soft hair brush, carefully varnished over, 

taking care that the cards are not soiled. The buttons 

show n
·
ow a brown, coppery metallic luster, which can 

by various chemicals be converted into iris colon. 

When the buttons are painted over, by means of a soft 

hair brush, with dilute hydroehloric acid, a surface is 
obtained which glistens in all colors of the rainbow : 
the same effect is obtained by simply moistening the 

buttons with saliva. A light and iridescent color is 

produced with vinegar ; if the latter is repeatedly 

applied, the coloring approaches that obtained with 

hydrochloric acid. To give the buttons a deep, dark 

green iridescent coloring, they are very lightly wiped 

over with a rag moistened with oil, and at once 

rubbed off with a dry woolen rag. Similar ellects are 

obtained with bluestone and copperas, bichromate of 

pot.ash, kitchen salt, borax, and many other salts dis

solved in water. With permanganate of potash, all 

colors, from light red through dark red, violet, blue, 

and green, can be obtained. The more diluted the 

solution is, and the shorter the time of its action, the 

lighter are the colors thereby produced. With the 

solution of 1 pt. permanganate of potash in 16 pts. dis
tilled water a green iridescent coloring is obtained ; 

this solution diluted with 8 pts. water gives a blue 

iridescence ; this again diluted with 8 pts. water gives 

violet ; a farther dilution dark red, and another addi
tion of water produces a light red iridescent coloring. 

(Romen's. )-Textile Colori8t. 
.. l e t _ 

A. Grea& S&ea_er. 

On June 29, the White St.ar royal mail steamer 
Majestic, twin ship to the Teutonic, launched in the 
beginning of the year, was launched from Messrs. Har
land & Wolil's yard at Belfast. As the Teutonic and 

the Majestic are the largest merchant vessels afloat, 
the following particulars may be interesting : The 
length of the ships is 582 feet, breadth 57 feet 6 inches, 
depth 39 feet 4 inches, with a gross tonnage of nearly 
10,000. They are built of Siemens-Martin steel, and 
are propelled by two independent sets of triple ex
pansion engines, constructed by Messrs. Harland & 
WollI, driving twin propellers with manganese bronze 
blades. In form and construction of hull they pos
sess all the distinctive beauty of outline and strength 
which characterized their predecessors the Oceanic, 
Adriatic, Britannic, Germanic, etc. , with the addi
tion that, while they are as minutely subdivided by 
athwartship bulkheads, they are also wade with a 
longitudinal bulkhead running fore and aft through. 
out the greater portion of their length, giving addi
tionat rigidity and strength to their structure, and 
greatly increasing the security of the ships in the 
event of collision. The ships ply between New York 
and Liverpool. 
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RECENTLY PATB'lITED INVENTIOlfS. 
Bnclne.rlng. 

STEAM BOILER.-Daniel T. I.awson, 
Wellsvlll .. , Ohio. This boiler has a horizontal dia· 
phragm separating the steam space from the water 
space, with npwardly opening chllck val ves and gather
illg trough. for sediment, blow-out pipes extending 
through tile boiler from the level of the troughs, the in
vention being an Improvement ou a former invention of 
the "ame inventor designed to render the boiler auto
matic in its action. 

Railway A.ppllance .. 

TRAIN INDICATOR.-Jabez T. Odell, 
Richmond, Va., and Thomas J. De Lamere, St. Paul, 
Minn. This invention covers a system for the nse of 
the master of transportation, in which a large board is 
used, in connection with a map of the road, and the 
movements of the trains and their character are indi
cated by movable boxes, attached by pegs, whereby an 
accurate and complete account may be kept of all traius 
moving on the road, and their location, number of cars, 
etc., determined at a glance. 

BRAKB.-Frederick W. Reiss, Philadel
phia, Ps. Eccentrics or cranks are mounted on the 
axles, sliding bars connecting the eccentrics, and a 
clamp binding the bars together with greater or less 
pressure, the clamp being operated by brake rods 
worked by the usual brake wheel, lever, or other con
trolling devices, the invention being also applicable for 
controlling rotary motion generally. 

CANCELING AND R E G  1 S T  E R I N G 
DEvICE.-Arthur J. Miller, Sweden, Pa. This is a 
device specially intended for conductor's use in cancel
in� and registering tickets, at· the same time ringmg a 
bell at each cancellation, the device being simple and 
dnrable in construction and very effective in operation. 

SLEEPING CAR.-Charles L. Arnold, 
Wilminjtton. N. C. This invention covers novel com
binations and arrangements of parts in a car designed 
to be readily converted from an ordinary passenjter car 
i,!to a sleeping car, and by means of which the greatest 
amount of room may be obtained and the utmost 
privacy secured. 

Mechanical. 

MECHANISM F O R  C O N  V E R T I N  G 
MOTION.-Thomas C. Thomas, Salt Lake City, Utah 
Ter. This invention consists of a centrally pivoted 
oscl1Iating tootbed contrivance or plate having engage
ment with cog�ed or toothed segments or diskd applied 
to a driving shaft, with meane for reversing the rotary 
motion shaft, for the ready conversion of reciprocating 
Into rotary motion, and also to effect the reversal of the 
�nliant motion. 

MACHINE FOR LINKING W A R P S.
Clayton Denn, Philadelphia, Pa. This is an improve
ment de81�ned to simplify machines employed for 
formfng .. chained " or " )Inked " warps immediately 
upon the yarn being delivered from the warp machine, 
whereby the work will be done more rapidly and 
regnlarly, lind the yam will be double linked or cbalned 
and subjected to only a minimum strain. 

METAL FORMING MACHINE.-Michael 
T. Durkin, Brooklyn, N. Y. This Is a machine for 
forminlt <!heet metal in the manufacture of cornices, 
mouldings, bal usters, etc., the Invention consisting 
mainly in an arrangement of the die holders by which 
the dies may be inclined at any deSired angle and 
c·lamped drmly in the position of use, the die holders 
holdin� the dies without any special dtting of the latter 
to the holders, while the dies may be adjusted without 
changing the position of the holders. 

ROPE MAKING MACHINE . - Michael 
Furst, Brooklyn, N. Y. This invention covers an im
Proved dier of simple and durable construction designed 
to hold the bobbin safely in place. while the dier frllme 
isc rotated, while 'the bobbin may be quickly removed 
Iiild placed on the carriage when desired. 

A.Clcoltural. 

THRASHING MACHINES. - J 0 h n D. 
Burkhart, Dayton, Washington Ter. This is a device 
adapted to be readily attached to any harvester in a few 
mlnuies to level and steady the separator, the device 
being simple and strong in coustruction, and costing 
but little to manufacture. 

CORN SHELLER. - Asahel H. Patch, 
Clarksville, Tenn. Tbis invention covers an improve
ment on a formerly patented corn sheller of the same 
Inventor, a semicircular gnard being formed integral 
with the chute, and making a perfect guide for the cob 
as it passes out, while the size 9f the hopper is ad
jnMtable to receive larger cobs than the general 
a

.
verage. 

COTTON CHOPPER. -William P. Clark, 
Ellberton, Ga. This is an improvement on a former pa· 
tented invention of the same Inventor, providing for 
tbe adjustment of the knives or cutte�, and to so con· 
struct and arrange the parts that tbe cutter shaft may 
be driven positively by gearing, or by frictional COD
tact with the driving wheel. 

Milcellaneoni. 

SNOW PLOW. - William H. Deadman , 
Aipellll, Micl\. .This Is a plow for forming roads, and 
Iu!s two plow sections with tbe forward ends of their 
beams adjustable, with draught connections between 
tbe plow sections and the truck, the two plows bein� of 
nOverconstruction and arranged side by side, witb the 
landsidl' of one facmg that of the other�and the plows 
�ving adju!'&a\lle hinged wings arranged one J/.bove the 
other. 

HANDLWG: c'OKB. - Joseph Watts, X.ctee'S ROcK8, 'Fa;' "Tliiii hiventlon 'provides means 
tor loadlnJ. coke from the oven directly to the car or 

vehicle whereby It Ie to be removed, at email expenee 
of labor and free from dirt or aohes, a crane being 
monnted to travel on a carriage, and a fork having a 
sliding and dexlble connection with the crane by meane 
of a wheeled frame traveling thereon. 

LAND ROLLER. - John M. Fellows, 
Bnrlington, Ind. This roller has a main frame mounted 
on wheels and having pivoted arms, each univerl!lllly 
connected with a frame carrying a land roller, the ar
rangement being such that the several rollers can drop 
one behind the other, sO as to take up but little room in 
moving the land roller from place to place. 

GRAIN SEPARATOR. - Arch ibald M. 
Mecklem, Colfax, Washington Ter; Tbls invebtion 
covers a novel construction .and combination of 'parts 
in a machine in which the several screens are connected 
WJth shoes which are swung backward and forward 
with sudden jerks, the motion beiug particularly ad· 
vantageous for cleaning the sieves, while the screeniugs 
and glain are thoroughly separated. 

COUNTER FOR T R A N S F E R  R I N G 
MONEY.-James S. Key, New York City. This Is a 
device adapted to be placed in the usual opening In a 
cashier's desk to facilitate the making of change, by 
delivering the change directly m the hand of the party 
in front, obviating the necessity of picking np small 
coin or tickets from a smooth surface. 

WRAPPING MACHINE.-David F. Mc
Donald, Lake Butter, Fla. This is a machine for wrap· 
ping oranges and other fruit for shipment or storage, a 
carrier moving the wrapping paper forward to where 
the oranges are fed, a clamp pressing the edges of the 
paper in neck-like form around the orange, while the 
orange holder and clamp are rotated to twist the 
wrapper around the orange, the discharger then forcing 
the orange out of the machine. 

PEN HOLDER.-James P. Egaii , New 
York City. This holder hM a rigid handle and a dexl· 
ble pen receiver, meane being provided whereby the 
degree of dexibillty may be regulated at will, the device 
rendering the pen capable of an elastic movement on 
the paper to be written upon. 

POSTAGE STAMP HOLDER.-David M. 
Block, New York City. This is a device in tubular 
form, to be carried in the pocket, atId also containing a 
pencil and eraser. the postage stamps being rolled upon 
a pin or spindle In the tube and thus protected from 
dust and moisture. 

INHALER MASK.-Ernest H. Hilchen, 
Jersey City, N. J. This mask has an outer plate with 
a transpareilt panel, a rear plate apertured to receive 
the face of the wearer, and a yielding cusbion arranged 
about the edge of the aperture, providing a means by 
which the wearer may enter apartments ftlled with 
noxious vapors, or dremen may enter dense volumes of 
smoke without injury. 

LINIMENT. -James S. Schrack, Jesup, 
Iowa. This is a composition of matter to be uRed for 
curing and healing ftesh wound�, such as cu1.ll from 
barbed wire fences, etc;, consisting of spirits of turpen

. tine, olive oil, sulphuric acid, carbolic acid, strained 
honey, etc., combined after a specided manner In cer
tain proportions. 

ABDOMINAL SUPPORTER. - I d a M. 
Ferris, Osage City, Kansas. Combined with a breast 
bandage is an abdominal and back pad, straps connect· 
in� the pads, and keeper straps counectlng the bandage 
and pads, while a belt engages the keepers of the straps, 
the deVice being especially designed for the use of 
women after condnement. 

WALKING STILT. - George R. Nails, 
Brooklyn, N. Y. This Is a stilt in which the step 
bracket can be easily and quickly adjusted to any 
desired height on the pole, a sleeve sliding on the pole 
and ,bein" parted lengthwise of it, a bolt being held in 
the sleeve, wbile the bracket is held in the parted ends 
of the sleeve and has an inclmed slot through which 
the bolt passes. 

IRONING BOARD.-Phillip Hires, Clin
ton. Ky. This board is of tapering width aM has at 
its widest end a longitndinal slot open In die rear for 
the insertion of an independent foot or brace having a 
series of steps, either one of which may be used to snp
port the board llpon the end of a table, shelf, or other 
fixtnre. 

CARPET STRETCHER. - Thomas H. 
Maley, Andover, Dakota Ter. This is a device afford· 
ing great facility of adjustment to suit different sized 
or shaped rooms, the stretching head of the device 
being adapted to stretch the carpet more in the direc
tion In which the tacking down Is progressing, while 
the whole may be conveniently operated by one person 
withont standing on the portion of the carpet being 
stretched. 

TREE PROTECTOR.-Herman F. Juette, 
Palmyra, Mo. This protector consists of a perforated 
sheet of tarred felt with Its npper portion slitted to 
form a series of ftaps, a wire passing through the daps, 
which are adapted to overlap each otber, the wire being 
bent at the time the bps are overlapped to permit the 
protector to expand as the tree grows • .  

WHIP RACK.-Daniel T. Wilson . and 
Frauk C. Rheubottom, Union City, Mich. TIlls is a 
portable rack of no:vel construction, designed to be 
placed In front of a place of business, to hold, without 
marring, crookinjt, or injuring them, a series of whips 
in rows, to expose them to view, while preventing the 
goods from being taken out without unlocking or 
opening the rack. 

SIZING COMPOUND. - This is a sizing 
especially adapled for preparing an oiled , snrface, such 
as window shade cloths, to receive lithographic · print
ing, and consists of copal varnish, beeswax, and cer
tain numbers of thin and thick lithographic Ink; mixed 
In certain proportions and boiled and applied as 
specided. 

COAL BUCKET.-Gustavus L. StUtWDer, 
Long Island City, N. Y. This buCket IS CODlPoaoo of 
two sectlons"havlng straight meeting edges, ·one·sectlon 
ha� a _lopin, front and Ilopina botUlin, and bavIDg 

at Ita upper ed� a band adapted to embrace. the other 
section, the band having arms to whieh the other sec
tion is hinged, the sections being adapted to lock or 
open convenientiy liS desired. 

PRINTER'S GALLEY. - G e 0 I' g e ,E. 
Lincoln, New York City. This is a galley open at one 
end and with one side pivoted by means of · pivots 
located near the plane of the inner face of the side, and 
Is designed to conveniently hold type without the aid 
of points, blocks, etc., and permit ot easily and quickly 
removing all or any portion of the type. 

NECKTIE FASTENER.-Amand Beau
laud, New York City. This faStener consists of an at
taching vlate having a key hole slot, an open spring 
bent in peculiar form being secured to tbe plate, with 
upper and lower hooks, whereby a scarf may be quickly 
and conveniently suspended from the collar button and 
held in proper position on the shirt bosom. 

HOG TRAP.-Solomon Loifer, Maitland, 
Mo. This invention covers a novel combination and 
arrangement of parts in a device for catching low ani_ 
mals, as hogs and sheep, the invention being an im
provement on a former patented invention of the same 
inventor. 

Toy. - Christian Wobito, New York 
City. This device consists of II body, preferably in 
the form of a bird, with wings hinged thereto, a spring 
for holding the wings normally clo�ed, a return cord, 
and links connecting the sprin� and return cord to the 
wings, the toy to be operated on the principle of the 
return ball: and the wings opened in its dight. 

SCIENTIFIC AMERICAN 
B U I L D I N  a E''D I T I O N . 

A.UG1J ST N 1JMBER.-(No. 46.) 

TABLE OF CONTENTS. 

[AUGUST 1 0, I8&). 

The charg� f(Tr Insertion under tltu Mad is 0ruJ Dollar 
a line f(Tr eaclt in_tirm : atxrut eight words to a line. 
A.dfJertimnents must be rewved at pulilicatirm qffiC4 
aa early aa Thu1"8day morning to appeal' in ne:x:t issue. 
Wanted-Patents and Patented Articles. - An en' 

ergetic German American. now established at Hambu11l. 
wisbes to introduce and handle patents and patented 
articles in Europe. with agency. Prime reterence. in 
America and Europe. Addres. H. S. T .. box 778, N. Y. 

For the best Hoisting Engine for all kinds of work, 
addre.s J. S. Mundy, Newark, N. J. 

Gnild & Garrison, Brooklyn, N. Y., manufactnre 
steam pumps. vacuum pumps, vacuum apparatus. air 
pumps, acid blowers. fllter pregs pumps. etc. 

For the latest improved diamoud prospecting drlIIs, 
address the M. C. Bullock Mfl/. Co., Chicago. 1lI. 

--Ball JiJngine.--
Automatic cut·off. Ball Engine Co., Erie, Pa. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J .  

The Holly Mannfacturmg Co .. of Lockport, N. Y., 
11'111 s('nd their pamphlet, describing water work. ma
chinery. and containing reports of testo, on application. 

Screw machines, milling.machines, aud drill presses. 
E. E. Garvin & Co., LalllhL and Canal Streets, New York. 

C. E. Billings' Patent Surface Gauge. Drop Forgings. 
Bronze Forginlls. Billings & Spencer Co., Hartford, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Investigate Edson's Recording Steam Gauges. Save coal, 
etc. Write for pamphlet. J. B. Edson, 86 Libertv St •• N.Y. 

Friction Clutch Pulleys. The D. Frisbie Co;, N.Y. city; 

Veneer machines, with latest improvements. Farrel 
Fdry. and Macb. Co .. Ansonia. Conn. Send for circular. 

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

1 • .  Elegaut plate in colors of a cottage for twelve hun. Rotary veneer basket and fruit package machinery. 

dred dollars. Perspective ,elevation, door plans, I. E. Merritt Co., Lockport. N. Y. 
page of details, etc. Fot !!teel castings of bcst quality, write the Buffalo 

2. Plat.e i� colors showing perspective elevation and 
ftoor plans for a small frame cottage to cost one 
thonsand dollars. Page of details, etc. 

8. Page engraving of the new and elegaut
' 
Trinity 

church at Tiffin, Ohio, designed by F. K. Hewitt, 
architect. 

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

5. Elevation in perspective and door plans of a cot
tage at Jersey City Heigbts. Cost twelve thou · 
sand dollaro. 

6. A cottage recently erected at Bridgeport, Conn., 
at a cost of two thousand three hnndred dollars. 
Floor plans and perspective. 

7. A handsome couutry residence at Belle Haven 
Park, Greenwich, Conn. Cost eleven thonsand 
dollars. Perspective and door plans. 

8. A house for eight thonsaud dollar., recently erected 
at Bridgeport. Conn. Perspective view and door 
plans. 

9. The New United States court house and post office, 
Charleston, S. C. Cost three hundred thonsand 
dollars. Perspective and plans. 

�10. A cottage at Bedford Park, New York. Cost three 
thousaud dYe hundred dollars. Plans and per· 
spective. 

11. House for three thousand six hnndred doUars, re
cently erected on Armory Hill, Springdeld, Mass. 
Pe( spective elevation and door plans. 

12. Page of designs of ornamental weU curbs. 
13. Brick dwellings recently erected In Jersey City, 

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

14. A comer residence on Jeney City Heigl!ts, N. J. 
Cost eighteen thousand dollars. Plans and per
spective. 

15. The great chapel, cathedral of Toledo, Spain. 
drawn by Antonio Hebert. Fnll page engraving. 

16. Engraving of the Lessing theater in Berlin. 
17. View of the new electrical labratory of Purdue 

University at La Fayette, Indiana. 
18. View of the street front of the handsome Brooklyn, 

N. Y., library. 
19. Miscellaneous Contents : Hiuts to architects.

Iron bricks.-Hard woods.-Prevention of diph
theria.-Overthrowing a chimney.-The manu· 
facture of Roman bricks.-Woods for iuside 
dnish.-Jim Fisk's monument-Experiments on 
mortar and concrete, witb illustrations.-Clamp 
for pulling street pilin�, illustrated.-The Eiffel 
tower.-Sixteen stories the Iimit.-A singnlar 
ftreplace explosion. - An ornamental stairway, 
lIIustrated.-The Hess system of ventilating and 
warming.-Hints abont lawDs.-Hot water heat
ing, illnstrated.-The .. Timby " automatic sa.h 
lock, IIlnstrated.-A solid guaranty for roofing 
plates.-High speed automatic engines.-Metallic 
shin�les and rooftng tUes.-Electrical appliances 
for houses, iIInstrated. 

The Scientific American· Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pa�es ; forming, prllcti. 
cally, a large and splendid MAGAZINE OF ARCIDTEC

TURB, richly adorned with elegant plates in color.s and 
with dne engravings, IIInstrating the most interesting 
examples of Modem . Architectural Construction and 
allied snbjects. 

The FullnC8s, Richness, Cheapness, and Convenience 
of tbla work h�ve won for it. the LARGEST CIRCULATION 
of any Architectural publication In the world. Sold · by 
an newadealers. 

llUNN " CO .. PuBLl8IDiaa, 
801 Br0a4WIIJ. New York. 

Rteel Foundry. Buffalo, N. Y. 
Plauing and Matching Machiues. All kinds Wood 

Working Machinery. C. B. Rogers & Co .. Norwich, Conn. 
IF'Send for new and complete catalogue of Scientldc 

and other Books for sale by Munn &; Co .. 361 Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Name. and A.dd relll must accompany all letters, 

or no attenl;on will be paid thereto. This is for our 
information, and not for pnblication. Referell"el to former articles or answers should 
�ive date of paper and pa�e or number of question. 

..... II l rle .. not "nswered ID reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must take his tum. 

Special W ritten Informatloll on matters of 
personal rather than general interest :mnnot be 
expected without remuueration. 

Sclenli lic A.merl .. all SU I'p l em e iltll referred 
to may be had at the ollice. Price 10 cents each. Bookl referred to promptly supplied on receipt of 
prICe. MI�:�:.,�" 

o
;��t!i!:d�xamination should be distinctly 

(1129) T. H. writes : I saw in a paper 
a while ago (I think it was your8) a discovery for mak· 
Ing hydrogen, by a couple of German cbemists. Could 
YOIl gi ve me the preparation through yonr paper? A. 
Zinc dust and slaked l ime are mixed and heated in a 
retort, when the gas comes off in large quantities. See 
SCIENTIFIC AMERICAN, October 13, 1888, p. 231. 

(1130) W. A. asks for (1, the best, 
cbeapest, and mo,t easy way to make ozone? A. The 
air surrouuding an active static electrical macbine be
comes charged with ozone. A. Holtz or Wimshurst ma
chine, if kept in operatiou, forms a good ozoue �ener
ator. Also see SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 512, 522, 65" and others. 2. The best, cbeapest, 
and most pasy way to make hydrogen? A. Hydrogen 
may be made by treating iron scraps or zinc with dilnte 
sulphuric acid, or by passing .team over incandescent 
iron in a tnbe or retort. A recent method of makiu" it 
consists in heating to redness zinc dust and slaked 
lime. 

( 1 131j Inquirer writes : In your nulO
ber for July 13, you spoke of using nitrate of ammonia 
for producing cold. How can I use it in an ordinary 
refrigerator iu order to take the place of ice, of which 
we have noue this year? A. Its use is hardly practical 
for your purposes. If dissolved in ahont double its own 
weight of water it lowers the temperature, and this may 
be utilized. But for an ordinary refrigerator too much 
would be required, and the recovery of the salt by 
evaporation would be troublesome. 

(1132) H. W. B. writes : Can you give 
recipe for paste composition for positive and negative 
plates of accumulators? A. For storage batteries see 
SCIENTIFIC AMERICAN, July 13, 1889, page 22, and also 
consult the Index of papers in SCIENTIFIC AMERICAN 

SUPPLEMENT. 2. Is there a way of hardening lead or 
leaq composition, to make rigid bars, to streujttheu 
the plates? A. Alloy it witb antimony. 3. Coating for 
iron that will not peel off, to resist action of acids. A. 
Coat it with asphalt varnish or with enamel, or plate it 
with lead. 4. Di1l:erence between gas retort carbon and 
coke, which Is best for hattpry, is the gas retort carbon 
a waste product to be had at the gas worksr A. The 
carbon adheres to the sides and top ot the retort and is 

I much p
.
urer thau coke. and more of the graPh

. 

itic modi
fication, it Is far snperlor for batteries aud can be pro
cuNd at linT coal p. work.. It II a wi." product. Ii. 

© 1889 SCIENTIFIC AMERICAN, INC



AUGUST 10, 18&}.] 
Where to get mercury Ilasks, spoken of ' i� SUPPLB- 11 BalinlC pre.s. Z. T. Andersen . . . . . . . . . . . . . . . .  " . . . . .  407,310 I Eievator, R. J. W .. lke� . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 401.626 

lIIBNT. for steam boiler. A. Apply to any dealer in Barrel. or ca.ks; appllratu8 tor beatlulC and dry- Elevators, tlilldspeed relCulator tor. W. E. Nicker-
physical and cbemical apparatns. 6. Recipe for blood Inll. J. M. Chamber . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.120 .on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . .. . . . .  40'1,671 

pnrifier for dogs. A. As an alterative nse snhlimed Basin. wa.h, G. W. Huokab .. y . . . . . . . . . . . . . . . . . . . .. . .  to1,663 Elevators. indicator and slICnaUor. W. E. Hall . . .. . 40'1,590 

sulpbur 5 parts. niter 1 part. linseed meal 1 part, lard !Jatb • . See Solar batb. Embo •• ed work, making decorlltlve. W. S. Mor- • 
I Battertes. cbargtnlC .ystem for secondary. A. L. ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  to, .�l 

Or pa m oil 2 parts. 7. Recipe for fixative for drawings. Riker . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407,689 Embo.slng macblne, thimble. J. BrownlnlC . . . . . . . . 40'1.637 A. See auswer to qnery No. 1040. Use dammar varnieb Belt. electro-galvanic. A. Dow . . . . . . . . . . . . . . . . . . . . . . 40'1.473 EmbroiderinlC macnlne. J . lrl.h . . . . . . . . . . . . . . . . . . . .  407.352 
or skimmed milk. Belt. outing, J. Hlr.hfeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.tol End ICate and scoop board. combined, L. W. Bay-

(1133) B. H. M. asks for the receipt 
for making bird lime, nsed to catch bird.. A. Boil tbe 
middle hal k of tbe holly 7 or 8 honrs in water; place in 
a heap and cover until after some week. it becomes 
mucilaginon.. Rnb it np in a mortar and wash and 
knead with rain water nntil of proper con.istence. 
Put into preserve jars. and in fonr or five days it will be 
ready for use. BOIl linseed oil until thick. Tbe latter 
is of inferior quality. 

(1 134) J. McC. writes : I have an old 
e1)ony clarionet wbich I wisb to polisb. Please give a 
good recipe for a polish for the same. A. Dissolve 
beeswax in turpentine. and apply with hard rubbin�. 
taking care not to nse an excess. 

Bincrer. adjustable package, T. F. Nelsen . . . . . . . . . . . 07,368 lie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  407.50'1 
Blower. M. K1ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4lI7,� Engine. See Gas enlrlne. PumpllllC engine. 
Board. See Ironing board. Steam engine. 
Boiler. See Agricnltural boiler. Steam boUer. EnlCines In steam.hlps, lndlcator for the motion. 

Wash boiler. of the. J. G. Ali.on . . . . . . . . . . . ; . . . . . . . . . . . . .. . . . .  40'1.503 
Bolt. See Flonr bolt. Eraser' holder. K. Parke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46'1.607 
Book. calendar, etc .• combined memorandnm. G. Evaporatlnlr apparatus. Fo.ter &; Campbell . . . . . . . . to7.398 

E. Matthew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407,368 Exh�".t ventilator. C. T. )I u,rray . . . . . . . . . . . . . . . . . . .  46'1.488 
Box. See Paper box. Powder box. Tobacco Extractor. See Nail extractor. _ 

box. FastenlnlC strips. V. A. Weayer . . . . . . . . . . . . . . . . ... . . .  to7.7OS 
Brace. See Fence or Irate po.t brace. RaU F .. ucet. W. H. Sh .. w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.'ll5 

brace. �'aucet. F. E. Totten . . . .  . . . . . . . . . . . . . . .  . . . . . . .... . . .  407.881 
Bracelet. W. B. Ballou. .  . . . . . . . . . . . .  . .  . . . . . . . . . . .  ... . .  407.566 Feed water beater and purltler, .J. S. Stephen.. . . .  46'1.378 
Brake. See Atr brake. Car brake. Rotary Feed water heating and circnlatlnlC apparatus, R. 

brake. Fraser. . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .. . .  . 407.(35 
Brake mechanrsm. O. W. Schaum . . . . . . . . . . . . . . . . .. . 401.615 Feed water purltler, B'. V. Medyn.kl . . . . . . . . . . . .  ;; . .  407.:'.6' 
Brake operating device. G. W. CI.co . . . . . . . . ... . . . . .  toi.516 Fence makln!{ machlue. C. W. Bu.b . . . . . . . . . . . . . . . . 407.329 

(1135) C. A. asks : What chemicals Bra •• kettles. mannfacturinlC. W. R. Walton . . . . . .  4O'l.001 Fence or gate post br .. ce. G. W. Clark . . . . . . . . . . . . . .  46'1.3.10 
Bridge. pontoon. S. N. Stewart . . . . . . . . . . . . . .  tor.421. tor.422 Fence po.t. S. J.  Miller . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.365 would destroy carbonic acid gas tbe quickeRt. mo.t 

easy, and cheapp.st way f A. Use freshly slaked lime 
as a powder, or mix witb water. so as to make milk of 
lime, and use the liquid. Solution of canstic soda IS. if 
anything. more efficient. 

BrldlCes. tloatinlC draw for. S. N. Stewart . . . . . . . . . . . tor,no Fence •• machine · for making picket. G. W. 
Bru.h holding cabinet. 8. Hall . . . . . . . . . . . . . . . . . . . . . .  tor.aM Wickes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40'1.711 
Buckle. su.pender. J. Lauferty . . . . . . . . . . . . . . . .. . . . . .  407.407 Ferrnle for umbrellas. cane •• etc .. C. S. Smitb . . . . to1.Wl5 
Bullet •• machine for forminlr. L. P. Garcln . . . . . . . .  tor';143 FiICnre. automatically moving. A. P. Ball . . . . . . . . . . 4O'l.ii65 
BurlClar alarm. Grnber & Wogan . . . . . . . . . . . . . . . . . .  46'1.6M FIOlCer rlnlC holder. C. A. Kron . . . . . . . . . . . . . . . . . . . . . .  40'1.688 

(1 136) H. K. Z. asks : Regard i ng th e  Burner. See Gas hurner. Hydrocarboo burner. Fire escape. G. C. Waterbous . . .  . . . . . . . . . . .  . . . . . . . 407.752 

Lamp bnmer. R9jCeneratlve bnmer. Vapor Fire extinguisher. automatic. D. C. Still.on . . . . ... . 407.701 
nse. of blood, aside from known nse as a fertilizer. to 
wbat nses is it put. commercially, and in manufactur
ing? A. It is used to a large extent in the mannfactnre 
of sugar as a pnrifier and decolorizer. 

burner. Fire hydrant, J. W. Ram.ey . . . . . . . . . . . . . . . . . . . . . . . . . 407.417 
Burner •• shade fOf lllumlnatinlC. J. C. HoUinK .. . . .  46'1.731 Fireplace. T. J. SDjCgs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.702 
Button. hlnlCed. R. W. A. Dittmann . . . . . . . . . . . . . .  407.643 Flasb light, componnd for prodnclng. A. Hem.-
Calks. device for sharpening, J. Zurbrlck . .  ·; . . . . . . .  401.458 ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46'1.3Ill 

(1 1 37) W. A. R. asks (1) the process of Camera. See Photographic camera. · Flat Iron heater, J. D. Kious . . . . . . . . . . . . . . . . . . . . . . .  to1.355 
Can. See MeasurinlC can. Florl.t·. tllCure. A. T. Cefrey . . . . . . . . . . . . . . . . . . . . . . . . . 40'1.331 

making gum drop candies. A. A water batb or double 
pan is necessary. Introduce into the lOner pan 9 
pounds gJlm arabic. cleaned and sifted, with 6 ponnds 
of .ugar and II PlOts of water and heat. In about 6 
honrs it will form a thick mncilage. Tbe ·model. of 
the gnm drops. little wooden huttons, are fastened in 
numbers to a board. A box is filled with powdered 
starcb and tbe model board is forced down into it so as 
to form a series of depres.ions •. or little cnps. These 
are filled with tbe lI;um composition. which has been 
fiavored to snit. After several days' standing the drops 
will be ready for crystallizing. To do tbi. tbey are 
dipped in . • irup and rolled in grannlated sugar. 2. Is 
the ordinary glue ' of commerCe poisonons to eat? A. 
No. 3. How can the taste and odor he removed? A. 
This is hardly practicahle on the small scale. It is bet
ter to nse gelatine. 4. Are cheap fruit jellies mnch; 
a,dulterated with gl ues f A. Probably they are with 
gelatine. 5. Have yon any hook treating of tbis mat
ter f A. We recommend tbe .. Complete Practical Con
fectioner." which we can sn;lply free by mail for $3.00. 

(1138) T. L. C. asks : A recipe to pre
vent fieas from biting at night. I ba.ve tried coal 
oil without .nccess. A. Try oil of pennyroyal. Other· 
wise clear ont dugs and cats and kill the fieas. 2-
As the moon makes its revolution in 29 days. 12 hours, 
44 mlnnte •• wbat does It lose in 24 honrs, or in 
other words. if tbe moon rises at 10 A.M. to-day. what 
time will it rise to·morrow f A. The mean difi'erel)ce i. 
48% mi$tes. Eccentricities, anomaly. and latitude of 
place make much variation in its risins: and setting. 
4. Does tbe snu ri.e at tbe same time every fonr years? 
A. The snn rises at the same time on the corre.ponding 

.lte every four years. 
( 1 1 39) W. N. asks a recipe for soldering 

bright steel wire that will hold and not rust. A. 
Mix 1 ponnd lal·tic acid. 1 pound glycerine and 8 ponnds 
water so as to bave a clear solution. This is non·corro· 
.ive. bnt does not work as qnickly as the ordinary sol· 
dering acid. 

(1040) D. Y. B. asks the time of year 
that meteors fall tbickly, and the sopposed canse. A. 
The meteorites may be expected from AUll:Dst 9 to 11 
incln.ive. Their radiant paint is In the coustellation 
Persens. See acconnt of Meteoric Theories in SCDlN
TIFIO A1lBBfOAN SUPPLElIBNT, Nos. 172. 173. 311. 

TO INVENTORS. 

An experience of forty year •• and the preparation ot 
Inore than one bundred thou.aud application. for pa
tents at home and abroad. enable us to under.tand the 
laws and practice on both continents. and to P08SesS un
equaled facilities for procuring patents everywhere. A 
.ynop.i. of the patent law. of the United State. and all 
foreillD countries may be had on application, and persons 
'IlontemplatinlC the .ecurinlC of patents. either at home or 
abroad, are invited to write to this office for prices, 
whlcb are low. In accordance with the times and our ex
tensive facilities for conducting the bn.iness. Addre •• 
MUNN & CO .• office SCIBNTIFIC AlIBRICAN. S61 Broad
way. New York. 

Canceling and relCisterlnlC device. A. J. Miller. . .  407.&48 Flour bolt, W. M. Luc".. . . . . .  . . . . . . . .  . .  . . . . . . . . . . . .  407.001 
Cannon, apparatns for adjusting. pointing. or F'ly paper clamp, sticky. O. Tbum . . . . . . . . . . . . . . . . . . .  tor.706 

tra!tnng. H. S. Ma1Im . . . . . . . . . . . . . . . . . .  ; . . .. . . .. . 46'1.481 �·Oll. weldinM metal, J. H. J. Haines . . . . . . . . . . . . . . . .  to7.S99 
C"r brake. G. W. cisco . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  407,515 FoldlnlC chair; A. B. Albert . . . . . . . . . . . . . . . . . . . . . . . . .  46'1,714 
Car coupllOlC. A. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'1.459 Frame. See ClampinlC frame. Cot frame. Tent 
Car coupling. W. J. Bonner . . . . .. . . . . . . . . . . . . . . . . . . . .  to7.4SO frame. 
Car coupliUII. C. B. Marvin . . . . . . . . . . . . . . . . . . . . . . . . . .  407.361 �·nrnace. See B8ICas.e furnace. Steeifnrnace. 
Car coupling. J. W. Pemberton . . . . . . . . . . . . . . . . .. . . . .  407.446 Furnace. SIICht. &; Walker . . . . . . . . . . . . . . . . . . . . . . . . .. . . 407.8'72 
Car couplinll. J. A. Perdue . . . . . . . . . . . . . . . . . . . . . . . . . . tor.679 Furnace ICrate. E. N. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . 407.SU 
Car couplinll. J. L. Ordner . . . . . . . . . . . . . . . . . . . . . . . . . . 407.605 Galley. G. E. Lincoln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.539 
Car couplinlC. F. E. WIllI .. msen . . . . . . . . . . . . . . . . . . . .  407.7U Galley. Waldron & Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.382 
Car heatinll app"ratus. coupllnlr for steam pipes Game apparatu •• V. W. WII.on . . . . . . . . . . . . . . . . . . . . . .  tor.71S 

for railway. Eo A. Leland . . . . . . . . . . . . . . . . . . . . . . . .  40'1.6'01 Gas burner. relCulatinlC. Hawkins & Barton . . . . . . . . 407.6.16 
Car, sleeplnlC. C. L. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . .  40'1,56� Gas bnrnlnlC device. J. F. Barker . . . . . . . . . . . . . . . . . . .  407.323 
Ca ... .  leeplng. L._Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 407.853 Gas enlClne. C. W. Baldwln . . . . . . . . . . . . . . . . . . . 40'1.320. 407.�21 

Car .tarter, J. H. Palmer . . . . . . . . . . . . . . . . . . . . . . . .. .. .  tor.36\) Gas lCovernor or relCulator, W. H. Downing . . . . . . . 407.645 

Ca.,. • •  atety heater for railway. E. H. Edson . . . . . . .  40'1.126 Gate. See End ICate. 
Cardlnllr machine. J. K. Proetor . . . . . . . . . . . . . . . . . . . . .  46'1.743 Gate, W. F. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4O'l.570 

Carpet stretcher. T. H. M.aley . . . . . . .. . . . . . . . . . . . . . . 40'",540 Gate. F. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  407.662 
Carpet stretcher. M. B. Sneden . . . . . . . . . . . . . . .... . . .  40'1,377 Generator. See ElectriC Irenerator. Steam gene-
Carrier. See Lathe carrier. Perfume oarrle.. rator. 
Cart. road. J. A. Dlbley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.'l25 Glassware, monld for. M. H. HBlCerty . . . . . . . . . . . . .  40'1.349 
C"rving machine. W. A. N. Lonlf . . . . . . . . . . . . . . .  ; ... . to7.'l36 Grain binder knottinK device, K. C. & A. A. 
Ca.e or wrapper for cards. photographs. books. Kunkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401.734 

etc .• G. A. Hearn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'1.4to Grain drill. Lawrence &; Rueckert . . . . . . . . . . . . . . . . . .  46'1.359 
Ca.tlng metals under pres.nre, apparatns for. Grain .courer. G. S. Cransen . . . . . . . . . . . . . . . . .  46'1.5?8. 46'1.723 

Smith & Gra •• er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.600 Grain .eparator. A. M. Mecklem . . . . . . . . . . . . . . . . . . . .  407,M2 
Ca.ting sash weight.; mould for. R. Jowltt . . . . . . . .  40'1.732 Grate. H. P. Tallmadlle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46'1.1179 
CellinlC. tire and waterproof. J. Smith . . . . . . . . . . . . . .  tor.Wl6 ':Grlp, w. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4' 7.441 
Cellar bott()m, Eo S. VauIChoo . . . . . . . . . . . . . . . . . . . . .. . .  407,500 Gnn. magazine. J. J. Speed . . . . . . . . . . . . . . . . . . . . . . . . to7.552 
Centerlnll device, F. A. Seaver . . . . . . . . . . . . . . .. . . . . .  401,617 Gun mountlnlC havlnlr a d,.appearinlC action, H. 
Chain, drive. T. F. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46'1.6r.5 Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.418 
Chain, ornamental. J. E. Crook . . . . . . . . . . . . . . .  : ... . . .  401.m Gun. pneumatic. D. Dndley . . . . . . . . . . . . . . . . . . . . . . . . . .  407.476 
Chair. See Foldinlt chair. ·Gnn. pnenmatlc pl.ton. D. Dudley . . . . . . . . . . . . . . . . .  407.475 
Chopper. See Cotton chopper. Guns. compres.lnlC air for pneumatic. D. Dudley . . 407.474 
Chuck. drill. C. & G. B. Taylor . . . . . . . . . . . . . . . . . . .. . .  to7.fiM Handle. See Saw handle. 
Churn dasher. L. M. Littletleld . . . . .  , . . . . . . . . . . . . . . . .  46'1.6'72 Hanger. See Sh .. ft hanlCer. 
Clltar bunching machine. Kelsey & Woodworth ... . 407.733 Harrow, rotary, J. R. Hick . . . . . . . . . . . . . . . . . . . . ... . . .  407.658 
Cifl:ar perforator. Lattan & Tripp . . . . . . . . . . . . . . . . ... . 40'1.858 Harrow. rotary or di.k. Ansley &; Boyd . . . . . . . . . . . .  407.463 
Clamp. See Fly paper clamp. Hoop clamp. Harve.ter. H. E. Prll1more . . . . . . . . . . . . . . . . . . . . . . . . . .  46'1.742 
ClampinlC frame. T. Steinert . . . . . . . . . . . . . . . . . . . .. . . . .  401.89S Harve.ter, com. T. BogICR . . . . . . . . . . . . . . . . . . . . . . . .... .  407,G.i-3 
Clasp. See Corset clasp. Rope clasp. Harvester, ootton. S. D. T. Manning . . . . . . . . . .. . . . .  407.:l6O 
Cleaner. See lnte.tlne oleaner. Harvester., lCtaln convoyer for. J. S. Davis . . . . . . . 40'1.'724 
Clo.et. See Water clo.et. Harve.ters. raising and lowering device for. J. W. 
Clothes drier. A. J. Peirce . . . . . . . . . . . . . . . . . . . . . .... . 46'1.679 Latimer . .  . . . .  . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . .. . . 46'1.599 
Cluteh, friction, W. B. Tatro . . . . . . . . . . . . . . . . . . . . . . . .  to7.748 Harvesters. roller tension for .elf·bindlng. G. H. 
Coal bucket. G. I •. Stuebner . . . . . . . . . . . . . . . . . . . .. . . . .  fO'1,553 Bonte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  to7.634 
Coal ' or ore bin •• discharlre apparatus for. W. H"tchw .. y. E. J. Herman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  to7.526 

Dnnbar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.432 Hay rack, Rutherford It Ranch . . . . . . . . . . . . . . . . . . . . .  407.614 
Coke handlinlC device. J. Watts . . . . . . . . . . . . . . . . .. . . . tol,556 Hay .lInlC, J. G. Arcber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407,316 
Colter. rolllnlC. T. C. BeldinIC . . . . . . . . . . . . . . . . . . . .. . . .  407,568 Heater. See Feed water heater. Flatiron heater. 
Contact arm. pxtenslble upward pressnre. C. J. Water heater. 

Van Depoele . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.749 Heddle making macblne. J. Benazet . . . . . . . . . . . . . . . .  407.325 
Core for conve,·ters. M. III. M. Slattery . . . . . . . . . . . . .  407.618 Hinge, F. W. Mix . �  . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  i . . . to7.366 
Corn husker and .heller. L. R. Whiting . . . . . . . . . . . . 407.710 HIOlCe for �ucket •• etc . •  adju.table cOver holding. 
Corn husklnlC machine; tI. R. Stlckney . . . . . . .  'i . . . .  407.423 W. T. Bosea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.594 
Corn sheller. A. H. palkb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.549 HlnlCe • •  prlnlr. A. A. Page . . . . . . . . . . . ' . . . . . . . . . . ... . . .  407.606 
Corn.talk cutter or barve.ter. E. F. Scholder .. . . . .  407.419 Hinge .tay, balC. C. R. Cleveland . . . . . . . . . . . . . . . . . . . . 407.332 
Corset clR.8p, L. Wilzin . . • . . . • . . . . . . . . .  , . • • • • . • . • • • . . . 4Oi,680 HOJ( scraper. II. Allan . . . . . . . • • • • • . . • . • • • • • . • . . . . . . . . .  401,562 
Cot frame. foldinll. G. H. Wilson . . . . . . . . . . . . . . . . . . . .  407.757 Holder. See Cull' holder. Eraser holder. Finger 
Cotton cbopper. W. P. Clark . . .. . . . . . . . . . . . . . . . . . . .  407.512 rinlC bolder. Paper bolder. Pen holder. Pho-
Counter for facllitatlnlC the tran.fer of money. J. tolCraphlc roll holder. Stamp holder. Watch 

S. Key. . . .  . .  . . . .  . .  . . .  . .  . .  . . .  . . . .  . . .  . .. . .  . . . .  . .  . . . . .  407.759 movement h'older 
CouplinlC. See (}ar couplinlC. H')se con piing. Hook. See Snap hook. 

Pipe cou.pllng. Hoop clamp. A. R. Well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40'1.559 
Crusher. See Seed crusher. Horseshoe calk •• • bield for. S. T. Bane . . . . . . . . .. . . .  407.506 
CryptolCraphlc app .. ratus, A. Von Simon . . . . . . . . . . .  407.421> Ho.e coupling. G. B. William . . . . . . . . . . . . . . . . . . . . . . 40'1.456 
Cull' holder. Terry '" HaDley . . . . . . . . . . . . . . . . . . . . . . .. . ';07.705 Hub. Galne. & Orr . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . .  tor.:l42 
Cnltivator. Wiard & J udd . . . . . . . . . . . . . . . . . . . . .. . . . . . .  407.628 HydrauliC pre.se •• packlnlC disk fnr. E. H. Garcln to7.47d 
Curling Iron. S. Hawkrldge . . . . . . . . . . . . . . . . . . . . . . . . . .  46'1.4a9 Hydrocarbon burner. Phelps & Edward . . . . . . . . . . . .  40'1,680 
Curtain supporter and adju.ter, L. B. H .. rkne ... .  407.592 Hydrocarbon fuel. burner and burner tank for. J. 
Cutter. See Bag etrlng cutter. Corn.talk cutter. H. Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'1.639 INDEX OF INVENTIONS Paper cutter. Hydrocarbon. as fuel, apparatu. tor burnlng. J. 

For which Lenen Patent oC the 

Vntted State. were Granted 

July 23, 1889, 

De.k. writinlC. A. L. Gorham . . . . . . . . . . . . . . . . . . . . . . . . 40'1,588 H. Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.6ilS 
De.k., device for actuating the slides or rests of. Tce creeper. B. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.448 

F. D. & E. F. Pooley . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  40'1.415 Indicator. See Railway train Indicator. Roll 
DllClCor. See Potato dllClCer. holder Indicator. 
Dlshe • .to the table. of steam.hlp •• means for se- Inhaler mask. E. H. Hllchen . . . . . . . . . . . . . . . . . . . . . . . .  46'1.r."l!1 

curing. �'. Ezell . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 40'1,477 Iujector. steam. T. J. Sweeney . . . . . . . . . . . . . . . . . . . . . .  40'1.499 
»Isplay rack. R. Farle . . . .. . . . . . .  : . . . . . . . . . . . . . . . .. . . 407.340 In.ect de.troyer. G. S. Chase . . . . . . . . . .  ; . . . . . . . . . . . . .  to1.574 
Door banger track. J. G. Lane . . . . . . . : . . . . . . . . . . . . . .  46'1.357 Intestine cleaner. W. Bacbnlck . . . . . . . . . . . . . . . . .. . . . . 407.505 
DraulChtsman's protractor; W. W. Du1IIeld . . • . . . .  46'1.515 Iron. See Cnrllnll iron. 

4.ND E4.CH BE4.KING TH4.T D4.TE. Drier. See Clotbes drier. IronlnR �ard. P. Hires . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  401.528 
Drill. See Grain drill. Knife for-cnttlulC com. etc .• J. W. Calef . . . . . . . . . . . .  407.5n 

[See note at end of list about copies of these patent •• ] 

Abdominal snpporter. I. M. Ferris. . . . . . . . . . . . . . . . . .  401'.341 
AKrlultural boiler. I. Shnudy. Jr . . . . . . . . . . . . .. . . . . . .  40'1.498 
Agricultural boiler. Shoudy. Jr .• &; Miller. . . . . . . .  to7.(97 
Alr·brake. H. S. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tor.445 
Alarm. See BurlClar alarm. 
Animal catchlnlC device. C. Wisdon . . . . . . . . . . . . . . . . . 46'1.426 
Animal trap. Ill. T>. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'1.646 
Armpit .hleld. N. Baln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4(/f.�18 
A xee, .... nufacture of. H. Hammond . . . . . . . . . . . . . .  40'1,591 
Axle. veblcle. C. F. Mil burn . . . . . . . . . . . . . . . . . . . . . . . .  407,541 
Bag. Sea I.lfe-preservln!{ buoyant hBlC. 
BI\III .trlng cutt"r. R. A. Bauer . . . . . . . . . . . . . . . . . . . . .  46'1.567 
BagasSe furnace. W: w. Sntcllll'e . • •  " . . . . . . . . . . .... . 46'1 .. 03 
Ballmlilllg appallltu. for wlleels, etc. T. A. �rllBn .,589 

Drill. A. Renetzky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'1.688 [{nltting machine and needle tberetor. R. W. 
Drills. macblne for back clearinlr twl.t. J. D. Cor. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  40'1.616 

Jr . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . '  . .  ; . .  46'1,M'l Knob attachment. Ii'. A. Hollenbeck . . . . . . . . . . . . . . . .  46'1.661 
Drill •• mecbanlsm for hack clearinlC twl.t, J. D. Jack. See WBlCon jack. 

Cor. Jr . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40'1.'721 Joint. See Pipe jOint. Rail jOint. 
DrillInK machine. U. & H. Eo Eberhardt . . . . . . . . . . . .  4O'l.339 Lamp bnrner. Argand, F. Rhlnd . . . . . . . . . . . . . . . . . . . .  40'1.(92 
Drum. E. J. Cubley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46'1.579 Lamp. car ve.t.tbule. A. Rapp . . · . . . . . . . . . . . . . . . . . . . . . tor.6\1 
Ou.t collector. J. B. Barne . . . . . . . . . . .  ; . . . . . . . . . . . . .  407 392 Lamp. Inverted g .. s. D. W. SDlClC . . . . . . . . . . . . . . . . . . .  4O'l.622 
Dust collector. O. Kutache . . .. . . . . . . . . . . . . . . . . . . . . . .  46'1.5118 TAmp. velocipede. H. Luca .. . . . . . . . . . . . . . . . . . . . . . . . . 407.400 
EI'!ctric conduIt. undetlCround. E. H. Phipps . . . . . .  46'1.447 Land roller. J. 111. Fellow . . . . . . . . . . . . . . . . . .. . . . . . . ... . .  401.520 
Electric cnt-out, A. T. Smith . . . . . . . . . . . . . . . . . . . . . . .  407.455 Lantern, BllCDal. A. R. Gibson . . . . . . . .. . . . . . . . . . . . .. . . 46'1.4:16 
Ele.ctrlc tlxtnre. J. C. HoJllnlCs . . . . . . .. . . ... . . . . . . . . . . .  tor.59:1 Lap rlolC. A. T. Fo.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  46'1.li8f 
Electrlo ICen_tor. C. E. Buel . .  . . . . . . . . . . . . . . . . . . . . .  40'1.327 La.t. I!'. F. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401,1l1'1' 
Elcctrlo m9ter. W. McKinney . . . . . . . . . . . . . . . . .. . . . . .  407.414 Latch. W. Kneen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .. . . . . . .  4Q7," 
Electric meter. M. M� M. Slattery. : . . . . . . . . . . . . .. . . . . 46'1.619 �" earrler. J ... JIl. Klein. ; . . .. , .. , . . . . . . . . .... . . . .  ; ... . .  ,. •• 
Electrlo s\Jrnal.G: McInto.h . . . . . . . . . . . . . . . . : . .  ; . . . .  Gl'T,4II1I �4'T. qon attach"'ent, J. J .• Weber • •  , . ,  . . ... . . 481'_ 
Electrical dlstributiOll, mllltiple 1f\re ay8tem ot. � _ _  .bnlllon from llair. etc.; .eP4ratlnlf. . . '  

J.. 4-.J,iJ��bi� . .... . ", ••.• , �  .. t_ • • • • • • • • • • • • • •  .-. • • • • " .  48f,416 . . .... ..  DtYtreu� .t '  • • • • .  ; . . . .  , .. , . " "  • .  ,. , i  • • • •• •  , a..,· 

Lead or bullion In smeltlnlC from slags. mattes. or 
6peis8, apparatus for separating, \V . B. Dev� 
reux . . . . . . . . . . . . . . . . . .  , . . . . . . .

.
. . . . . . . . . . . . . . . . . • . .  401.836 

Lead smeltlnlC. apparatus tor separating BlalC •• 
mattes. and speis. and lead or base bullion In. 
W. B. Deverenx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.3116 

Lemon squeezer. C. Engel. . . . . . . . . . . . . . . . . . . . . . . .. . . 4()'l.,(s'3 
Life-preserving bnoyant bBlC. S. M. y Valdivlelso .. 407.tr16 
Lifter. See Transom lifter. 
r.Ightnlng arrester. J. W. See . . . . . . . . . . . . . . . . . . . ... . .  407.454 
Llgbtnlnlr. system of protection trom. C. 11'. Hili . .  407,66lJ 
Limekiln. F. Krllnz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 407.406 
Liniment. J. S. Schrack . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407,551 
I.ocit. See Nnt lock. Wagon .eat lock. 
Lock. O. B. Haglund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . to7.47U 
Lock. W, A. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .  4a1.788 
l.ock. G. Neubrand . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 407.M7 
Loom. Knowlton & Meyer . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4tr..5111 
T.oom heddle. Jac'lnard. G. W. ·StaJJord . . . . . . . . . . .. · 407.620 
Loom shutLles. ten.lon reguiatlnlr device for. G. 

C. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46'1.411 
Looms. pin for pattern chains for. G. W. StaJJord. 40'1,621 
Mallinlr sheet list. M. B. Church • . • • . . .  : • • • • • . . . •  

' 

. • .  46'1.tl(() 
Mat. See Wire mat. 

' 
Match machine. Bommarlu8 & Staunton . . . . . . . . . . .  40'1:718 
Matches. apparatns for winding tlexlble lilChtlng, 

F. Bommariu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tor.716 
M.atches, preparina- llexible. F. Bommariu8 . • . . • . .  4.07.11'; 
Matrix making mllcoine. C. S. Partridge . • • . . . . . . . . tor.� 
Measuring can or canister. Estabrook & Ashey .. . .  40'1.650 
Medicine. liver and kidney remedy. A. H. Ramey. 407.681 
Metal forming macbine. M. T. Durkin . . . . . . . . . . . . . .  41/;,516 
Metal. from their ores. batb or .olutlon for sepa-

,·aUnlC. J. C. WI. well. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46'1,386 
Metallic wheel. J. A. Johnsen . . . . . . . . . . . . . . . . . . . . . . .  4in,596 
Metp.r. See Electric meter. 
Methyl alcohol from wood pulp Iyes. obtainlnlr. E. 

Meyer. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  407.442 
Mill, Walter. & Gart.lde . . . . . . . . . . . . . . . . . . . . . . . ... . . .  tor;761 
MIll.tone dre ••• J. Boehnlein . . . . . . . . . . . . . . . . . .  . . . .  407.'I2Il 
Moulding .trip. metallic. r •. L. SBlCendorph . . . . . . . .  4O'l.6\l4 
Motion, brake for controlling rotary. F. W. Rle ••. 407.51iO 
Motion, mechanism for cODverting and reversloK, 

T. C. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407,555 
Nail extractor, A. Ro.enberller . . . . . . . . . . . . . . . ... . . . . . 46'1.371 
Nail for trunk •• etc .. G. Crouch . . . . . . . . . .  : . . . . .... . . . tor.468 
Necktie fa.tener. A. Beauland . . . . . . . . . . . . . . . . . . . . . .  46'1,508 
Needle •• machine for poll.hing the eyes of. P. M. 

Beers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407 .:m 
Net. tI.b landlnlC. C. E. White . . . . . . . . . . .. . . . . . . . . . . .  407"OJ 
Nut for vebicles. top prop. C. L. Baker . . . . . . . . . . . . .  4O'l.l'>64 
Nut lock. A ymond & La Rue . . . . . . . . . . . . . . . . . . . . . . . .  to1,817 
Nut lock. W. A. Pre.ton . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  407.686 
Nuts. treatinlt. A. H. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . 407,684 
Ore separator. J. Jenkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407,5Sl 
Ornament and advertising device, G. W. Browne .• 407,GJ8

· 

Packinll. piston, E. F. Peacock . . . . . . . • • . . . . . . . • • . . . .  407;nO 
Packing. pi.ton rod. F. G: KellolrK . . . . . . . . . . . . . . . . . .  toi.5:!3 
Paper box. C. Schwartz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407,4.� 
Paper cutter. L. Ehrlich . . . . . . . . . . . . . . . . . . . . . .  407,518, 46'1.519 
Paper holder, cutter, aod printing device, com-

bined. L. A. McCord . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  407.489 
Paper holder. toilet. W. E. Gibbons . . . . . . . . . . . . . . . .  407.845 
Paper machine. J. Kin".land. Jr . . . . . . . . . . . . . . . . . . . .  407,531. 
Paper pulp. beating enlCine for. E. Conley . . . . ... . . .  407.W 
Pasteboard boxe •• blank for. T. Remn . . . . . . . . . . . .  40i.,\lII 
Pen . fonntain. J. �'riedmann . . . . . . . . . . . . . . . . to7.585. 40'1,li86 
Pen, fountam. J. Morris . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  401� 
Pen holder. J. P. EIlan . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . .  to7,5l1 
Perfume carrier, O. Armbruster . •  · . . .  ! . . .  u • • • • • • •  407,464 
Photographer'. portable compartment for tran.-

ferrlnlr plates. S. Green . . . . . . . . . . . . . . . . . . . . . . . . . .  407.728 
PhotolCrapbic camera, W. H. Fuller . . . . . . . . . . . . . . . .  toj.6�7 
PhotoKraphlc roll holder. G. Eastman . . . . . . . . . . . . . .  407.647 
Plano. F. Scbaaf . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  407.616 
Pipe. See Stand pipe. 
Pipe couplinlC and branch. combined detachable, 

I. B. Potts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.662. toi.683 
Pipe jOint. detachable. I. B. Potts . . . . . . . . . . . . . . . . . .  407.681 
Pipe. machine for making curved lead. G. W. 

Wick.. . . .  . . . .  . .  . .  . . . .  . .  . .  . . . .  . . . . . . . . . .  . . . . . . . . . .  407.384 
Pipe thread cuttinlC machine. McFadden & Ro •• er 407.413 
PlanlnK ICesr teeth. machine for. G. 8-. Grant. . . . . .  407,iiI1 
Plow. J. E. Holler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4O'l.482 
Plow. M. WIl.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.629 
Plow attachment. H. H. Sater . . . . . . . . . . . . . . . . . . . . . , .  407.450 
Post. See Fence po.t. 
Potato dlICger. C. Brick . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  407.465 
Powder box. J. E. Roeder . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.449 
Power converter. G. W. & E. B. Wil.ey . . . . . . . . . . . .  407,l18ij 
Press. See Baling pre... . 
Printer • •  tatlon and want. M. D. Porter . . . . . . . . . . . .  46'1.416 
PrlntlnlC device. automatic. Barrad"ll & Bradley .. 46'1.6.11 
Printing machine. J. H. Buxton et al . . . . . . . . . .. . . . 407.3113 
PrintlnlC machine. cylinder. G. P. �enner . . . . . . . . , 407.662 
Projectile for smooth bore guns. S. H. Emmen .. . . 407.648 
Projectiles. manufacturlnlt. Kynoch It Schlund . . .  40'1,638, 
PropellinlC by reaction. apparatus and meap. for. 

A. Clurcu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'1,39& 
Protector. See Sole protector. Tree protector. 
Puller. See Stump puller. 
Pulley, P. McNaulthton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46'1.:16'1 
Pulley. W. A. Woodward . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.888 
Pulley blOCks. roUer bearinlC for, H. A. Rooke . . . . .  tor.6ilS 
Pump. J. Steven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4lI7.6118 
PURlpinlC enIClne. H. Davey . . . . . . . . . . . . . . . . . . . . . . . . . 407,580 
RaCk. See Display r"Ck. H .. y rack. Whip rack. 
Rail brace. Weir & P .. rtlngton . .. . . . . . . . . . . . . . . . . . . . . 407.758 
Rail joint. locking. P. C. Dock.tader . . . . . . . . . . . . . . . .  40'1.6« 
Railway. electrical. S. H. Short . . . . . . . . . . . .  40'1.496. 407.745 
Railway frogs and crOSSings, :IIlling for, F. C� 

Weir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  40'1.754" 
Railway s,gnal. C. A. Finley . . . . . . . . . . . . . . . . . . . . . . . . . .  46'1.603 
Railway switch . ..  utomatic. J. T. ArICo . . . . . . . ... . . .  " 46'1,/10& 
Railway train .indicator. Odell & De Lamere . . . . . . . 407,548 
Railway •• antomatic .IICnal for cro •• lnlC. of cable • .  

G. H. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46'1.388 
Railway., circuit for electric. a. H. Cutler . . . . . . . .  tor.470 
Reapers. mowers, etc., finJ(er bar for. A. Womack 4.01,387 
Recorder. See TelelCr .. phlc recorder. 
RefrllCerator. W. A. Pre.ton . . . . . . . . . . . . . . . . . . . . . . . . . 46'1,685 
RelCenerat!ve burner. R. W .. llwork . . . . . . . . . . . . ... . . .  to1.7oo 
Ring. See I.ap rlnlC. 
Rock drlll •• tripod .upport for. A. J. Sypher . . . .. . .  407,704 
Roll holder tndicator. G. Eastman . . . . . . . . . . . . . . . .. . 407.396 
Roller. See Land roller. 
RoOtlulC. metallic. H. Klehe . . . . . . . . . . . . . . . . . . . . . . . . . .  46'1.1>16 
Rootln!{ paper roll. M. Ebret. Jr . . . . . . . . . . . . . . . .. . . . .  fO'1,(J83 
Rope cla.p. M. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fO'1.573 
Rope makinlC machine. M. Fur.t . . . . . .  , . . . . . . . . ... . .  tor.622 
Rotary brllke. 'IV. S. John.ton . . . . . . . . . . . . . . . . . . . . . .  46'1.666 
Rubber shoe fastening. Hand & Rlchard.on . .  . . .  46'1.528' 
Rule. tlexlble. H. B. WillIams . . . . . . . . . . . . . . . . . . . ... . 407.71i1 
Rnler. parallel. J. J. IIamU.ton . . . . . . . . . . . . . . . . . . . .  , 46'1.'100 
Saw handle. J. A. Corey . . . . . .  " . . . . . . . . . . . . . . . . . . . . .  fO'1.'l33. 
Sawmill set works. Cunnin!{ham & Mnller . . . . . . . . .  407.234 
Sawmill set works. G. W. Huckabay . . . . . . .

.
. . • . . . . • .  tor.8M 

Saw .et. M. H. Gro ... . . . . .  : . . . . . . . . . . . . . . . . . . . . . ... . . . .  46'1.438 
SawlnlC macbine. self·actinlC. A. Gtelr . . . . . . . . . . . . .  407,523 
Soalea. welIChlnlC. W. H. Rtewart .. ; . . . . . . . . . . . . . . . . .. ffIl.'� 
Scourer. See Grain .. courer. 
Scraper or eelNoadlnll cart.wbeeled, C;.);I. " ...... 

7'er" " • • •  , , ; , • • • •  , t " . ,  . •  , . �  j" . , . . " . .  " " ' ; ;lt�," , -.,lIIa 
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SoralNll'. wheeled. C. H. Sawyer . . . . . . . . . . . . . . . . . . . . . 107_ 
Bcreen. See Window screen. 
Borew •• machine for makloll. G. Landmann • • • • ••• • 407,li3'1' 
8eamlnlf machine. 1'OOflnlI dOllble. S. Y. Bllckman 407;41i6 
Seed cruher. cotton. G. W. Simmons . . . . . . . . . . . . . .  407.:WS 
Seed cmlhlng machine. J. A. J. GlblOn . . . . . . . . . . . .  407.348 
Seeder. broadcut, F. J. Henrichsen . . . . . . . . . . . . . . . .  4076>1 
Separator. See Grain separator. Ore separator. 
8e'll'er 8heathloll. driving head for. N. m. Green . . .  407,lMS 
8ewloll maelalne, broom. G. F. McCombs . . . . . . . . . . .  4117.,n 
<!ewlllg machloe plaltlolr attacbmeot. C. M. Hlne. 407,400 
ilewlog machine trlmmlnlr device. A. C. campbell ' 401.572 
Sbaclr.le, W. D. Doncan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401,582 
Sutt baillieI'. T. m. Golden . . . . . . . . . . . . . . . . . . . . . . . .  ,. 401.347 
Bharpenlllll device. C. 1IIverdlllll . . . . . . . . · . . . . . . .. . . . . 407,661 
SJ>eet metal elbow. A. O. ,KlttredJre . . . . . . . .  · . . . . . . . . . 407,l156 
Sheet metal8baploll macblne. T. W. Inrin . . . . . . . .  407,t1.!O 
Sheller. See Corn sbeller. 
Shoe. galvaolc. J. S. Mellon . . . . . . . . . . . . . . . . . . . . . . . . . 407,(fJ11 
Sblnal. See Blectrlc signal. RaIlway .lgnaL 
S\sIDIf compouod, R. D. Buncke . . . . . . . . . . . . . . . . . .  407,610 
81aN';'8tc.. m.chlnel'1 for KrIndlng the edIIes of a 

_Ies of alaba of. S. Lloyd . . . . . . . . . . . . . . . . . . . . . . .  407.40!1 
BlM. bob. J .  A. JohnlOn . . . . . . . . . . . . . . ... . . . . . . . ... . . . . 401.5116 
snftr. from Rill boxes. apparatlll for drawing. 

AetrOyd '" Broadley. . . . . .  . . . .  . . .  . . . . . . . . ... . . . .  407.'191 
Snap hook; � McPherson . . . . . . . . . . . . . .. . . . .  ; . . . . . . . .  4m',545 
8IIOW l>10W'. W. H. Deadman . . . . . . . . . . . . . . . . . . . ... . . . . 407,618 
8oI8rbath; s. D. llYana • . • . . . • . . • • . . • •. • . . • • • • • • • • . • • . 407.4.'14 
80Ie cDttlni machine, LoeweI' '' Blair . . . . . . . . . . . . . .  401.'135 
lIQIe protector. J. F. Pratt . . . . . . . . . . . . . . . . . . . . . . ... . .  4m'.009 
Spelling atlck. A. F. Smith . . . . . . . . . . . . . . . . . . . . . . . .  401,31' 
8p1nDlnj( frames. thread separator for. W. 111. 

Sharples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4m'.i20 
8taJDp holder. postage, D. M. Bloce . . . . . . . . . . . . . . . 407.1i09 
Stand. See S .. ltch staud. 
Stand pipe and fire e_pe. F. W. Barter . . . . . . . . . . . 401,322 
Btaphi formlnll. setting. and clinching mlHlhlne, 

J. Ch.ntrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401.431 
Starchlnll machine. D. B. Yoonll . . . . . . . . . . . . . . . . . . .  407,502 
Star-. packalJe for dress. C. Mosher . . . . .  , . . . . . . . . . .  401.6'14 
Steam boiler. D. T. I..aW8oo . . . . . . . . . . . . .  . . . . . . . . . . .  4l1'1.o:18 
Steam boiler • •  et'tlonal. J. '" W. Ro .. botham . . . .  , .  401.4« 
Steam enlline. J. G. Do .. nle . . . . . . . . . . . . . . . . . . . . .. . . . .  401.a38 
Steam generator. G. D. Cooper . . . . . . . . . . . . . . . . . . . . . 401,3lb 
Steam generator. S. R. Crowner . . . . .  " . . . . . . . . . . . . . .  407.469 
Steel furnace, Laureeu' ''' Gordon . . . . ; . . . . . . . . . . . . . .  4lI'I.000 
Stllt. walking, G. R. Nalls . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.M6 
Sto"e for heatlnll purposes. 011. Iti.. 11'; Zimmerllllll 407,300 
Sto"e. 011. C. H. Boeck . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .. . .  401,l16li 
BtoTe, .mw bnmlng. Miller '" Drake. · . . . . . . . . . . . . .  407.0 
Bto.,.., adjuatable pipe opening In. S. S. Utter . . . .  4lI'I;'IlI'I 
Strainer. milk. A. Thomson (1') . . . . . . . . . . . . . . . . ; . . . . .  11,111i 
Straw blndlog m.chlne. B. Baker . . . .  . , . . . . . . . . . . .  401.!119 
Straw board IInlllll cutter machlne. C. Crook . . . . . . . ·4lI'I.461 
Stnmp puller. O. A. Kleltz . . . . . . . . . . . . . . . . . . . . . . . . . . . 4lI'I.fJf1 
Supporter. See A bdominal Bnpporter. Curtain 

Inpporter.· 
SwItch. See Ratlway .wltch. 
lIwItelutand. Weir " Gold.mlth . . . . . . . . . . . . . . . . . . . .  4m'.'1'56 
Table. See Type table. Veterinary OperatIDg 

table. 
Ttiet '4lrlver. N. Newman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.«( 
Tnk. See W.terlnll tank. 
Taf1ret trap. W. T. Be.L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.429 
�pb; aDtographlc. J. IL Robertson ; . ... . . . . . 407.1192 
�ph.·Alltomatio. F. Anderson . . . . . . . . . . . . . . . . 401.fOO 
T4etrraPh. prlntlnll. C. L. He.ly . . . . . . . . . . . . 40'1.'129. 4lI'I.730 
'i'eteJrraPh. selectlnlf. II. W. Dewey . . . . . . . .  ; . . . . . .  461.il8J. 
TeI8ll\'.pb •• 'rel.y or qwutmplex. C. L. Healy .. . . . .  401.480 
TeI_phle recorder. automatic. F. Anderson . . . .  407.462 
Tel_phr. automatic. F. Anderson . . . . . . . . . . . . . . .  40'1.401 
'1Wt lnune, G. W. Zebller . . ; .  ., . . . . . . . . . . . . . . . . . . . .  401.f2'1 
tftdaitdes, thread ontter lOl'. O. cady. , . ,  . . . . . . . . . . . 401.119 
Tb'l'MhIDII machines, adjo.t\llj( .ttachment for. 

. 

J. D. BUrkhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401,611 
Tire aettIDg machine. D. R. MlHer . . . . . . . . . . . . . . . . . . 401.'189 
'!'obaeco box. J. M. Bro.IDS . . . . . . . . . . . . . . . . . . . . . . . . . . 4117,6.'1& 
Tootltpict. combination, B. T. IIIUon ·  . . . . . . . . . . . . .  401;:m 
Top. muslC!li. G. S1acher . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 401,521 
Tor. awlnll flgore moRoal. F. A. Bommer . . . . . . . . . .  407.f1¥I 
Tranacm lifter. A. Twyman. . . . . . . . . . . . . . . .  . . . . .. . . .  407.6U 
Trap; See ADImaI trap. Target Lrap. . 

. 

TlWIdIe IIl9tlon. W. H. Doulrhty. . . . . . . . . . . . . . . . . . . .  401.472 
Tree �r. H. F. Jnette . . . .  : . . . . . . . . . . . . . . . . . .  ; .  401;5S2 
TrDcII, .r. w. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401,8M 
Trnok. oar. M. G. Hnbb.rd . . . . . . . . . . . . . . . . . . . . . . . . . .  401,400 
Tobe bendlJlIr macblne. MoN ott '" Grlmmesey . . . .  407;6'15 
'Trpe, e1..,IC faced. B. A. I,eland . . . . .  . . . . . . . . . . . .. . 401.6'10 
Type,ta* and lfa\ley rack. combined. J. Jehle . . . .  401.403 
VaITe, doable-seated. A. F. Nagle . . . . . . . . . . . . . . . . .  401.f1I6 
Vapor bomer, lI. S. Belden . . . . . . . . . . . . . . . . . . . . . .  : . . .  407,632 
VeIlklle, ·two-whee1ed. G. Beebe . . . . . . . . . . . . . . . . . . . . 4m'.715 
Vetoeipede Bled. s. J. Talbott. ; . • . • • . . , . . . . . . . . . . . . . .  401.638 
VeI14IlnlI' machines, a_,.tus fIIr preventinlC 

fraud In.�ppleyard '" Johnson . . . . . . . . : . . . . . . . . .  4l1'1.428 
teMuator. See Iblianat Tentllator. Window 

Tentllator. 
Vetin'ln8l'1 operating table, D. R. Prlce . • . • • • • . . • •  407.610 
Viae. W. Leroy . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  4O"i.4811 
WlIjfOn jack. W. J. Hollenbeck . . . . . . . . . . . . . . . . . . . . . .  4m',529 
W .. oo seat loct. D. D. Whitney . . . . . . . . . . . . . . . . . . . .  4lI'I$l/l 
WagG1I • .• keleton, S. Toomer . . . . . . . . . . . . . . . . . . . . . . . 401.880 
Wall,j!eooratlDlf· mater\al, W. S. Morton . . . . . . . . . . . . 401.004 
W ..... dr_ng machtues. · 8trlppinll attzohment 

for. H. Gtld.rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40'1.158 
Warpa. macblne lor linking. C. Denn . . . . . . . . . . . . . . . 401,614. 
W •• b· boller. H. Ifare .. ell . . . . . . . . . . . . . . . . . . . . . . . . .  407,'1'l7 
Wasblng machine, J. Lee. Jr . . . . . . . . . . . . . . . . . . . . . . . . 401.4&& 
W"tllng machine. D. Savage . . . . . . . . . . . . . . . . . . . . .. . 401.458 
Watch movement. G. Hunter. (r) . . . . . . . . . . . . . . . . . . .  '11.014 
Watoh movement holder. H. Heidenreich . . . . . . . . .  401.t81 
Wateh • •  tem wlndlnll and settinll. C. Dlnlchert. . . .  4O'i'.612 
"' .... eloset. eto.. D. WelIloll1on . . . . . . . . . . . .  , . . . . .  401Ji58 

Water el088t attachmeut, G. V. Bldrldge . . . . . . . . . . IinJ/1l1 
Water 0108Jt 1Inahlnlf v.lve. ": W. Stevens . . • . . . . .  tal.TiIl 
W .... heater. F. WilBOn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401.561 
...... nll tant • •  toe ... M. Lynch . . . . . . . . . . . . . . . . . . . . 401,4JO 
WeMlter .trlP. R. C. ·MlIler . . . . . . . ; . . . . . . . . . . . . . . . . . .  4lI'I� 
Weltlhlnlf maChine, .ot.omatlc grain. 111. L. Well ... 401,888 
Welirbinlr machine. ooln-freed. H. Knight . . . . . . . . .  401.488 

WeJdlaJr componnd. H; G. Hleta.· . . . . . . . . . . . . . . . . . . .  4m'.65\1 
WheeL ilea Metallio wheel. 

Wheel. S. Rltty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.613 
WhllBetree, A. B. QDldort . . . . .  , . . . . . . . . . . . . . . . . . . . .  401.'91 
Whip raek. WilBOn '" Rhenbottom . . . . . . . . . . . . . . . . . .  40'1,/100 
Whip roiling machine, B. Rlng . . . . . . . . . . . . . .  401,111O, 401,681 
Windmill. A. T. 'Wlncbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401.481 
Wfildow .creen. F. '" A. I.edoc . . . . . • • • . . • . • • • . . . • • . •  407.668 
WlDlIOw ventilator. T. Bory . . . . . . . . . . . . . . . . . . . . . . . . . 401,828 
W ....... t, woven. Peaae '" Roberta . . . . . . . . . . . . .  : . '11'1.780 
Wlre'Worklnlr apparatnl, D. Rawoon . . . . . . . . . . . . . . .  401.612 
WI'IIJlpIIlll·macbloe. D. F. McDonald . . . . . . . . . .... . 401.11« 
W_h. H. B: MOrrison . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4lI'I.'t10 
Wr\tIDll lurf.cea, manufactnre of. K. lIIDlfler . • • • . .  4m'.649 

DESIGNS . 
. --... etC.. lilick-for. 1L Pen7 . • • • • • •• • •.• . . • • . • . • . .  doant.ri llOdj. HiI:r. JeirerllI! " BiIcIPJIi" . . . .  � . _  . .  � 1L �  . . . . . . . .. . . . . . . . . .... ... . . . llL2" to .... ��JL ...... . . . . . . . . . . . : • . • . .  ".�- . .  

Hudle for caneli. etc.; stlok. lI. M. Creteall • • • • •  ' • • • •  19,213 
011 cloth. C. T. '" V. 11. Meyer . . . . . . . 111,2211 to lu.."29. 1l1,2li2 
Paper weight; W. H. ·Rter . . . . . . . . . . .  ; • . •  : • •  ; . .  ; , .; ; . ; ;  19,2I'l . 
Papen. faatener for. G. W. McGill . . . . . . . . . . . . . . .... ;0 19;220 
Stove. heatlllll. W. C. HtllRiDS . . .. , . . . . . . . . . . . .  , , : . ; . . .  19,2111 
Strength 01' power te8tlnlf mach IDe ' ease; . A. W. 

. 

Roovers ... . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  . 
WeddlDg card, G. F. Brown . . . . . . . . . . . . . . . . . . . . . . . . .. . 19.2:U 

TRADE MARKS. 
Beer of all descriptions; Baas. Ratclltre '" Gretton. 

16,6IiO, 16,851 
Rootz and shoes. B. Dalslmer . . . . . . . . . . . . .. . . . . . . . .  llI.83II 
Boots or shoes with mbber IOles. T. N. FerJrnlOn • .  l6,840 
ColI'ee. A. M. Martinez . . . . ; . . . . . . . . . . . . . . . . . .  ; ;  . . . . .  , tf,846 
Confectionery. G. Ziegler Company . . . . . . .  : . . . . . . . . . .  �862 
Cordial. I1vel' pills. bloOd ' specific. and ointment. ' 

Topaz Cinchona Cordial Company . . . . . . . . . . . . .. . . l8,88O 
Cotton ,Koods, S. A. Crozer '" Son . . . . . . .  . . . . . . . . . . . . .  llI.83II 
Crackers. blrcolts. wafers. call:es, and kiDcked artI- . 

cles. F. A. ·Kennedy Company . • • . . . • • . . . • • • • • • , • .  l/l,845 
Dress lfoods and ombrella coverings. W. II'. Read , .  16,852 
111m broeatlon I.reparatlons or extracts of sarsapa-

rilla. stom8chlc tinotorea. bltLen.losenges. and 
pastils. If. A. Rlcbter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,852 

Floor. G. V. Hecker . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . .  16,842 
Ginger ale. F. L.. Haaelt.oo . . . . . . . . . . . . . . . . . . . . . . . . . . . . l6,841 
Gloves. Sterling Fast Black GlOV!! Co . . . . . . . . . . . . . . . . 16,867 
Guitars and m.ndolln&, J. W. J enkins '" Bon . . . . .. . . 16.844 
Karolen.e Oil. Wllsoo Grocery Company • . • . • •  , • • • • •  16,861 
LaKer beer. F. Helm Brewing Company . . .  � . . . . · . . : .. · l6,849  
Med1cal compoonds for external appuoaLion f9l' 

produclnll epldermleal heat, II. B. Culn " Co  . .  16,83'1 
Medicine. congh. T. Candy . . . . . . . . . . . . . . . . . . . .  , . . . . . .  l6,8S6 
Medicinal preparation of a propbyl.ctlo chat:.oter., 

W. Radam . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  : . . . . . .  l6,848, l6,IU9 
Newspaper. D. Stern . . . . . . . . . . . . . . . . . . . . .. . .. .. .. . .. . . . . . . 111.858 
Paper' cuttlnll machines. Schnledewend '" Lee 

COmpaoy . . . . . . . . . . • • . . . . . . . . . • . . . . • . . • . • . . . • .  16,8M. l6,855 
Paper. toilet. G. W. ThomplOn . . . . . . . . . . . . . . . . . . . . . . .  16,869 
Pear trees. Idaho Pear Co . . . . . . . . . ... . . . .. . . . . . . .  ; . " . .  16,868 
Pins. bracelets • . chains. charms. sleeve and shIrt 

bottolls • .  anel lIk.e articles. Plainville Stock 
Company. . . . . .  . .  . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . .. . 16,861\ 

PrlntiDlf presses. Shnlede .. end '" I.ee Company . . . . 16,856 
Tobacco • .  particularly piOIl. cbewlng. Perkin • .  '" 

Brost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6,865 
Worm remedy. A. 0. Mcintosb . . . . . . . . . . . .. . . . . . . . . . . . llI,864 

A Printed copy of tne .pemtlcatlon .... d ma'lriD# of 
any patent In the fo_olng lIat will be f1lrDiBhed from 
tbla otllce fIIr 25 cents. In order\llj( please state the name 
and nllmber of the patent dllllired, and remit to IIllDD '" 
Co •• 361 Broadway. New York. 

Canadian PatentB may now be obtained br tbe 
IDvent.on for anr of the inventions named In the fore
go\llj( list. provided tbey are simple. at • coat of $tO 
each. ' If complicated, the cost wl1l be a little more. For 
fD11 ·lD8trDetI&DS mdl'e8. MllDD ;. Co., 38i Bread"'ay. 
New �ork. . Other f?",iIID patents may aloo be obtained. 

THE EIFFEL TOWER. -'AN EXCEL · 
t;�er��chn:..s

o
�i�ed�\h�u�tt�"a��-�-:.t.bl

ll� and whioh Is to form a part of the �'renoh lIIxDOsi� attrac
. 
tlons. may be foond, witb descrtPtlon .. ln the SrlKNT ' lI' i C  AlliER lOAN SUPPLltllE)/T. No. 1i .. 4. To be had from newsdealers or at th'" otIIce. PrIce JO oents. 

INGEB80L�BGI!NT 
ROCK D R I LL CO. 1 0 Park Plaee� N. Y. 
Roct DriUs • .  

St��� �h��J�;'Machln81 
Coal CUI ten. 

Diamond 

2 to 40 H. P. The 10TOR of 19th CENTURY. � Can be med Anv � to.do . Anv . WOt'k, aud by Anv on •• No Boller ! . . No Fire ! No Steam l No Ashes l 
. No Gaulfeel . NO' lIIDRineer . .  A per-

. 

fectlY aaf

. 

e MOtor. tor all places and 
. purpo.es. Cost 01 �_ about one 

. _ . .. cent .... !&our to eaCA CndIcated /lor .. 
power. Ifor Qirculara. etc. • •  ddrel8 

--,.. 1IOIIa1>llllr. Charter Gas Engine Co. 
IIbopllelir. 801011. P. O. Box 148. . Stefllntt. III. 

AR<:lHITECTURAL DESIGNS. ELE-
mentz of.-Two lectures by H. H. Statham. Treating of arehltectlml .. an InteUeotns.J art, wbose aim Is to,ren-
�':."re �Jft��b4�1:. 3to���A

t ��.?e�\{h '�111�: 
trallons. l ontelDed In 1:'00ENTIlI'IO AloIlIBICAN SUPPI,,.
lIIENTB. Nos. 633 and 634. Price. JO oonts each. To be 
obtained at this oIIlce and from all ne .. adealers. . 

[AUGUST 1 .0, 1889. 

OIL WELL SUPPLY CO. Ltd. 
91 &: 9� WATER STREET, 

Plttsha rgh. Pa.,  
M anufacturen of everytblng needed for 
.A.:Et..TE I!iI%A 1'II' W:aJLL& 

lor either G as. 011. Water, or Minerai 
Tests. Bollen, 1IIn!!'!ne., Pipe. 
cI�rg��te'J���o�O'�I�rr;:· "It�. lists and discount sheets , on reo nest. 

2nd � MACHINERY Ji 
N. Y. Mach'y Depot,. Brldlle Store 16. .I!'rankfort St" N.Y. 

USEFUL BOOKS. 
Mannfacturers, Ar,mcolturlst:s. Chemist •• �:nglneen. Me

chaniCS, Bollden. men of leisure, and profe .. lonal • 
men, ·of all claAtle8. need good books in the line of 
their respective callings. Our post otllce department 
permits tbe transmission of books througb the mall. at VerT small cost. A comprehensive cataloJnle of 
usefol books by dllferent authon. on more than flfry 
dUferent subjects, has recentlr been published for 
tree circulation at the otllce of tbl. paper. Sobject .. 
classltled wltb n!ODes of aothor. PerlOns desirlug 
a COpy, .have . only to 8811:.for It, and it will be mailed 
to them. Addre88. 
IU U l'\ N  &; CO • •  361 

Sto re d . E n e rgy 
ACCUM U LATOIS for BJectric Lllfhtmg and 

·Street Car Propulsion. 
BLBVTRWA L ACCUJtlUI,ATOJi. COMPANY 

lie. 44 Bnadway. New York CItY. 

© 1889 SCIENTIFIC AMERICAN, INC



AUGUST 1 0, 18&).] J,itutifi t �mtri'IU. 
Ed'lna' Woral tie Itu. 48c . .  

TIle A merlcRn !'Iteam EDnn_r, Tbeoret1c8l 
and Practical : witb Examplell of the Latest and Moot 
Approved American I'ractlce In tbe Deslf

1 and Con-

SPECIAL SAMPLE OFFERI 
!l'hls ent I. euct size of our 65c. 
ruor steel, 2 blade. warranted 
Knife. Our 

.E��gr;�on��(l
t; 11111\ new customers, for 

=::tg::. °:to�\':e
m
u.!':,1�gI=J!"�:�rnl::,

e
ioR:; ::r:rb� :::"';..��� •. Bh:;:::� �,:rd.,. �:�:.���o 

Matlern A merican Mnrlne Enll:ln.,8, Bolle .... 
and !!!crew Pr .. pellen. Tbeir ne.IRn and Con.truc
tlon. Sbowing the Present Practice of the most Eml
nen' Bnlrtneers and Marine · EnKlne Builders In the 
United gt.te.. By Emory Edw&rdo. lIlnstrated bY: 00 IaqJe acd elaborate plates. (to . . . . . . . . . . . . . . . . .  :.".0" 

The Practical �tenm Endnee .... • Onld., 1n the ��'Fo':i c�n;.t.,�fe� :::3 slI[:,:r�,:,.:
n
�n��= 

pnmP8.�iler8t I�ectors. Govemol'8, IndIcators, Pis-t���gfIfA�:r.;!rs, v.�::���::3:e..ea::: :J:�s·llf'uo:. 
trated by 119 engraVIngs. 420 pages, l2mo . . . . . . . . • �.�o 

A (�ntech I8m of the IUiulne Stea ... ElIl(lne. 
Por the use of EngIneers, Firemen, Ilnd Mechanics. A 
PJaCttcal Work fOl' Praotlcal Men. IIInatraMd by ll3 en-
=r:�!�

g
�C�I':,'tiftfo:.

x
:r::,�e;ggfy 

t
�:vI�� �t�

e
�:.t 

new matter. t:lmo, 414 �es. . .  • .  . . . . . . . . . .  . . . ..• .,.00 
lU odern A m".-Ienn I .ocomotlve EnRlne8. Tbeir Design, Construction. and Management. lllust .... ted 

by 'IS engmvlngs. l2mo, 883 pages . . . . • . . . . . . . . . . . • �.OO 
I'F" TM above M anll uf 0 .... Book8 stnt JJu mail fru of l-ootage, at the publication prieu, to anll _... '" tM 

world. 
P- Illustrated circular. ./wwIng full tablu of contents 

of au of the abooe valuable bOO�, wiU be ,tnt f .... to any 0"" 
In anll part of the WMUt who ...... I .end hill addr ... . 

ar 0..,. new revised De .. crlpUve Cataloglu of Practical �J�J�m��' ���,!voE=-�ltCe�=.uM� 
chlhltrJl, andDl/namical E�, and other Oatalogues, 
t·M WRoIe covMing every branch of Science appbied to the A rtB, .... t fr.. and fr .. of 'I>08tao< to anll one '" an'll part 
oj tM world who will fumiBh hill ilddr .... 

H E N R Y  C A R E Y  B A I R D  a. CO., 
INDUSTRIAL PUBLISHERS,BooKSELLERS '" IMPORTER� 

SlU Walnut St . . Philadelphia. Pa., U. S. A. 

To any person about to erect a dwelling hon.e or sta
ble, either In the country or city, or any builder wishing 
to examine tbe latest and best plans for a churcb, school 
house. club house, or any other public building of blgh 
or low cost, .hould procure a complete set of the ARCHI

. TIICTS' AND BUILDERS' ED'�UON of the SCIENTIFIC 
AKEllICAN. 

Tbe Information tbese volumes contain renders the 
work almost indispensable to tbe architect and builder, 
and to persons about to build for themselve. they will 
lind tbe work sUj<gestive and most nseful. They contain 
colored plat •• of the elevation, plan, and detail draw
Ings of .. lmost every cl"". of buildln", wltb spemllca
non a�d approximate cost. 

Seven bound volume. are no ... ready and may be ob
tained, by mall, direct from the pnbllsher. or from any 
uewsdealer. PrIce, t2.00 a volume. Stitched In paper 
covers. Subscription price, per annum, t2.!iO. Address 
&Dd.remlt to 

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

BOOT DRIERS for G'aln, Sana, Salt, Wet I '" E. W ......... 
Jill Feed, ChemlC8ls, etc. H_ ..... ... 

CLA ltK'S 
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erlng Its capacity and the accuracy of 
your No. , Lathe. ( do not see how It 
can be produced at such low cost. The 
velocipede foot-pQwer Is simply ele
gant. I can turn sfeadily for a whole 
day. and at night teel as little tired 
as It I had been walklnl/: around." 
Descriptive Price List �'ree. 

W. �'. II; JOHN BARNES CO., 
1999 RUBY ST., Rockford. III. 

Light - Running Ventilating HOME-MADE INC UBATOR.-PRACTI- I F.A..JSrB. cal directions for the manufact.ure of an eflective Incu-
ted f V D bator that bas been carefully: tested and found to per· A dap or entl\atl� and ry- form all tbat may be reasonably expected ; with direc- I 

109 0b:�!!�:";;'eE�lon. i tlons tor operating, With 4 figures. Contamed in SCI- I � ENTIFIC AMKRICAN SUPPLEMI<NT. NO. ti30. Price 10 I GEO. P. CLARK, cents. To be had at this olllce and from all newsdealers . .  
Box L, Wludsor I.ocks, Conn. 

NOTES ON TECHNICAL EDUCA-
tlon.-A pllper by Dr. R. H. Tburstou, In which the au
thor dlsCll8_ the reason end purpo.e of technical ed
ucatioU, and Its value In tbe development· of the powers 
of the mMBes of tbe people, and tbe .ecurlng of tbe 
greate.t possible prosperity ot the nation. Contained 
In SCI""TIFlO AMERICAN SUPPLBXIlNT, No. 68S. 
Price 10 cents. To be had at this olllce and from all 
newsdealers. 

H IGH EXPLOSIVES AND HIGH EX-
plosive Projectlles.-A paper by Lleut. C. E. Vreeland, treating of the compositIon of the various. explosives, their efleeto. etc. Melenlte. Robnrlte, Bellite, CarboDynllmite, Graydonlle, tbe Smolianlnolr expl ... tve, the 
Snyder explosive, Gun Cotton Shells, Dynamite SbelIB, 
Pneumatic Gun.. Contained In i;CIENTfIl'IC AMERICAN SUPPLRMENT, No. 6"4. Price 10 oents. To be had at th,. olllce and from all neWsdealers. 

OIL  ENaIN ES. 
For Printer., Steam Yacht., 
pumpinJr water, I:\Qwln/il:woQd, 
:�

i
�ec�:�f�:.

a
n:'to

C
Ci�r,: 

Fuel, Kerosene. N o  dUllt. 
A utomatic in file] and water 
supply. Illustrated Cata
I �gue free. See ill ustrated 
notice in Sci. Am. Au� .4,l888. 

ENGINE CO. 

PULLEYS Cheapest, Llgbtest. and Best. Made by 
• Hardwood Split P. Co .• Men88ha, Wis. 

Scientific Bill Catalogue 
RECENTLY PVHJ.lSHED. 

Our new catalogue containing over 100 pages, Includ
Ing works on more tban fifty dllferent subjects. Will be 
mailed tree to any address on application. 

MU/IIN '"  CO., Pnbllohers Sclentillc AmeriCan, 
361 Broadwll},. New York. 

The DlIDBing . Patent Wrought-Iron Boiler . With Self -Feeding Coal Mapzine, Is the best for 
Lew Prellsure Stea. or Hot Water 
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United �tnte8 EnRineer Office. No" �1 0 Nine

teellth Street. N. W •• Wll8hinRton, D. C • •  
July 20, 1889.-Sealed proposals, In triplicate, for execut
Ing the work named below. wIH be received at tbl. olllce 
����iJ.
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DredglDg. Attention of bidders is invited to A ct. of Con
gress approved li'ebruary �. 1886, and It'ebruary 23, 1S8'r. 
vol. 23; page 882, and vol. 24, page 414, Statutes at l.4arge . 
For speclfie&tlons and all l�u����l;lT��Pl:f. t3 . .o4gtnt. 

p.-:;!�:n�lIo.f';.� f:�:'t!'�f!:::.
n

:d'l,,!r���';�:'JE:i 
OFF1CE, u. S. ARMY, Nashville, Tenn., July 5, 1889.
Sealed proposals'l\in triplicate, will be received at tbis 
r�
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structlon of Stone Abutment at Dam No. I, Cumberland 
River, near Nashville, Tennessee. Bidder& are invited 
to be present at opening of the bids. The United States 
reserves the nght to reject any and all propo.a1s. The 
attention of bidders is Invited to the Acts of Congress 
a
���

o
� ':�

b
Ju��1. 2624�� -.:'d

4I��
b
J�u�'Jt.�. 1!f' l':.1j. �: 

�peCiftC8UonB and blank forms for proposaJ� win 'lje 
furnished on nppJication Ht this office. 

J.  W. BARLO W. Lieut.-Col. of El1ginm·s. 

TYPEWRITERS 
Send for New Illustrated Calalol/:ue describing all Ma

chines. Larllest stock In America.. 
New or Second - hand Typewriters of all makes. 

Mach;,nciBetnted in any part of the count·ry. Supplies In 
abundance. Prices the lowest. 

NATIONA l. 'I' YPEWltlT E lt  EXC H A N GE, 
1 6 1  I.a Snlle St.-eel, Cllicnau, 1 1 1 .  

:D4 a T e:>  ::E'l.B. 
The most effiCient and economi
cal means of obtaining from one-��:!�J'? fi�

e
:!}�g:8���

er
tu�� 

tile greatest amount of work with 
the use of the smaHest . stream 
of water, specially adapted for 
running cheaply RDd etlioiently. 
Print�Dg Presses, Elevators, 
Church Or�an8J Co1fee MiIlh, Sewing l\hlchinelS, Lathes, Den
tal Contrivances, and in fact. 
any 

.r�:�'I��r�:�h��:�d'ranllC 
Street, Hingbnmtoll, N. Y. 

IRON ORES OF T H E  UNITED STATES. 
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ing their charactelistics and mode of occurrence. and 
showing their economic iml)()rtance. Contained in SCI
E:-ITIFIC AME"ICAN SUPPLE"ENT, No. 6fiti. Price 10 
cents. To be had at thlB olllce and from all news
dpalers. 

AN EW CATA LOC UE 
VALUAn�PA P E R S  

Contained In SCIIONTIFIC AMERICAN SUPPLEMENT. sent 
free of charge to any address. 

MUNN '" CO • •  3 6 1  n.-ondwllY, New .York. 

VI n R fl ' ! t I  G r� 0 0  E I S 8,'. L I G H T  M A C H I � E R Y .  I N \  f: N T ! O N S  iJ E V E UJ P E D . S � I I r 1 fo r M o rl c !  C i rcu lar. J o n es  Bros .  E C o . ,  C i n · t i .  0 ,  

FORE IGN PATENTS TH E B OOKW A L T E R  ST E E L A N D  I R O N  CO. The Paris Exposition··l l lustrated. IA now prepared to grant llcen888 under the Bookwalter, Robert, and other patent. owned by It. Partie. desiring ---
THEIR COlT RIBUCEB.  l\�:����,o�:\:'e:¥:����:I/:��f�:�n��,,:gt"= �':.Ah.��Plo':�f�i�� :.�':,� ��;?;'�c�
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I
�1111��� -...... 18 0 ... , ct.... -... ... __ or � ,- Ings and the most Interesting object.-to be seen at the .... ,. O. or ..... a.n. .. _ .. ree .. , .... ,. e� .&. or.-... great French Exposition opened at Paris a few days al/:o. 

Tbe eXJl8Dllea attj!ndlng the procnrlng of patent. In 
moot forell!ll countries havlna · been considerably re
duced the ob.tacle of COBt Is no longer In the way of a 
arae 'Proportion of our Inventors patentIng their Inven

tlons abroad. 
(! " /II .\ U .. \ .-Tbe cost ot a patent In Canada I. even 

1_ tban the cost 01 a United States patent. and the 
former Inclnde. tbe ProVInces of Ontarl ... Qnebec, New 
Brunswlck� Nova Scotia, BrltI.b Columbia, and Mani
toba. 

The number 01 our patentees who avail themselve. of 
the cheap and easy method now olrered for obtaining 
patents In canada Is very large. and Is steadily Increas· 
IBII:. 

IIf"H. , !I D.-The new English law, Whicb went Into 
force on Jan. 1st. 1885, enab es parties to secure patent. 
In Great 'Brltaln nn very modArnte term.. ABrltlsb pa
tent loelnaeo England, Scotland, Wales, Ireland and the 
(:haunel i.lands. Great Britain Is the Ilcknowiedged 
llnanclal and commerCial center of the world. and ber 
goods'are sent to every quarter of the globe. A gooa 
invention is likely to realize as much for the patentee 
I .. Krurlano as bls United States patent produces for 
him at home, and the small cost now renders It possible 
for almoot every patentee In this conntry to secure a pa
tent In Great Britain. where bls rll/:hts are 8S well pro
jected a. ln the United States. 

OTH E R  CO U l'i T lt l  ES.-Patent. are also obtained 
on very reasonable term. In France. Belgium, Germany, 
Au-tria, Russia. Italy. Spain (the latter Includes Cuba 
• no all tbe otber �panlsb Colonies), Brazil, Ilrltlsh India 
Anatralia. and the other British Co'onle •• An experience of II'ORTY years has enabled the 
pnbllshers of "l'U R  SCUNTIFIC A>lRltICAN to establish 

A PRA CTICAL SUCC.:ESS. 
VAN DUZEn PAT. LOO8I PULLEY OILER. 

Tbo_dB In satisfactory every
day UIIe. Entire reliability and con
stancy demonstrated In a two years' 
test by (would be) Eastern skeptics. ::;g�':'l�����'!i:J'JI�: 
our " Catalogne No. 56." 
VAN DUZEN '" TIII'T. Cinclnnatl, O 

FAMI LY ICE MACH I N E Prif:e$ll1a�o l�� 
.old. } •• DERMIGNY, 126 We.t 35th Street, New York. 

THE GREAT TELESCOPES OF THE 
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limitations and method of construetlon. Contained In 
�CIE�TIJI'IC AM "RICAN SUPPLEME"T, No. ti3�. Price 10 
cents. To be hud at this olllce and from all new.dealers. 

pENSIONS 8SO,OOo.ooo for 801. diers, SaIlOl"8, tbeir widows or parents. PDIIIOIiII I1IeIIIU8Im. Discharge. procured. rTNopenslon,IiOI'D. Latestlaw, pampb· let_ I  PArRlcItO'FABRELL, Att'Y.WlIBhIngtOn,D.o. 
competent nnd trustworthy DIle"Jeles In all the principal pERFECT� 

R E foreign conntrles, aud It bas alway. been their aim to aP AP E baT-a tbe business I>f the.r el.lents promptly and proper- N· .. ""· · . .. � F I L . ly cIoIle and their Interests talthfully guarded. 

M A D E  W I T H  BOILINC W A T E R .  

E ' P  P S ' S 
C RATEFU L-COMFORTI N C  

C O C O A  
M A D E  W ITH B O I L I N C  M I LK. 

DRY AIR REFmGERATlNG MACHINE. 
DeBCriptlen of Hall'. Improved horizontal dry air refrig
erator, designed to deliver about 10.000 cubic feet of 
cold air per Iiour. wben running at a speed of 100 revolu-
r�
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.howing plan and side elevation of the apparaUUs. and 
dlDlrratnll lllustratlve of Its performance. Contained In 
SCIENTIII'IC AKEBIOAN SUPPLEMENT, No. !ISS. Price 
10 cents. fo be had nO this ollloe and from all neW8-
dealers. 

ElGDmDlllUG DEP'llmn VANDERBILTIftIililUft aa , -UNIVERSITY. 
Courses in Civil, Mecha.ni�al and Mining Engineering, 

a.nd Manual Technology. 12 Professors, 10 Assistants 
two buildin

f!
,extenslve facilities,fteld-outtl ts,draugh t-

��:��bo
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catalogue of this or Academic, L&w, Medica.l, Biblica.l, 
Dental or Pharmaceutical Departments. address WIL8 WlLLlAM8. Bursar, NASHVILLE, TENN, 

A pampblet containing a synopsis oi tbe patent law. ��!���: tc:;.��'\t;=.�� of "lco.atrles, Including the cost for each, and othe price reduced. Snb.erlbers to the SCIENTIFIC AMEH I- AGEm 17. per month and ' expenses Inf�tlon ·useful to perlOns contemplatmg the pro- CAN and SCIEXTIIrIC AMERICAN SUPPLEM 'NT can be ..... ..... E. pUd •• :r •• d .. DUID .r womon to  .. U .ar sood. 
-"-- (If ftotents abroad. maw be bad on application to snpplled for the low price of ,1.!iOby mall. or 'l.ll5 at the If"'" b:r _Ie .Dd 11>8 a' hom .. Salary paid ��..... -, olllce 01 this paper. He!lYJ board .Ide!'; Inscription 01 _plJ:r &lid os_ I" ad....... FuU par tbl8 olllce. 

. 
" SCIENTiFIC AMERIC.v"I "  In Irtlt. ... ece ... ry for. , tlcalon ODd _ple _ II'BBB. Wemean Ju.i Mil N 1'1 '" f '0 •• Editors and Proprietors of 'TUB SCI- every one wbo wishes to preserve the paper. Address SALARY. ;.�e tj!";. A;::IJ&a71=.lJu ... er-_"Tlfie AJ(lIIltICAN, cordially invite al1 persoos desirlnR 1 ;:�lU�U�N�/II�"'�C�o�.:. �P�U�b�IIsh��e�r.�SoI�IINTl��II'�I�C�A�lI�II�R�I�CAN��.������;�����������::::��:. IUI7 ·Informatlon re'atlve to patents, or the redatr7 of 

trade-mlll'ks. In tbls country or abroad. to ea1l at their 

I "--861 B�adway. BxamlnatloD of InventloDll, OOU_ P U LLEy ..... HA8C E,R-&, PROGRESS MAOHJNE W ORKS, 
."'tatloD, and advice tree. Inquiries by mail promptly FRICTION . . . .. CLUTftK.- ' .A.. CI:c =='- :a::e.O""",N. 
._!ld. '" .... 4. . P.r]&. P1_0 •• JSr. V. 

Addre ... · MUNN '" CO .. 
Pnbllsbers and Patent 8olloiton; 

861 Broadway, New York. 
BUKCR OIl'rlCJ:8: No. 622 and &:U F 8t.reet, PaoiIIc aalldlna, near 7th StrOOt, Waallinaton, 'D_ C_ 

ICE aDd , REFRIGDUlBG IIAC1II!lES TIle Pictet ArtitIoiaI loe CoapaaJ (LiIdted), R ... 6, Coal .. Ina �, NeW York. 

The I\lustrations which will embellish tbe SCIENTIFIC 
AMERICAN SUPPLEMENT will add an interestiDJ;( and 
useful feature to the publication, and subscribers to the 
rea-ular edition of the BeIEN'J'IFle AMERIC".AN. wbo are 
not patrons of the SCIENTIFIC AMERICAN SUPPLEMENT, 
are advised to have their name enrolled on the SlJPPLE
MENT subsrription list at once! 80 88 to secure all the 
t l lustrated exposition numbers for preservation. Price, $5 a year, $2.50 for six months. News aa-ents everywhere 
receive subscriptions, or remit to the publishers, lU V N N  & C O . , 361 H,·ondwny. New Yo.-k. 

PA INT YOUR ROOFS 
With Dixon'lI SilicR-Grnpll l te l'nlnt. It will 
cover two or three times more surface and last four or 
five times lonl/:er than any other paint. Not alfected 
by beat or cold or acids. Send for circular. 
JOS, DIXON CRUCI BLE CO. , Jersey City, N. J • 

BA R R E L  MACHINERY. 
. E, &; R. HOI.IIIE$, 

BUII'II'ALO, N. Y. 

T� S cientlfi c A meri can * 

PUBLICATIONS FOR 1 889. 
--0-

The prices of the dilferent publications In the United 
States, Canada, and Mexico are a8 follows ; 

RATES BY MAlL. 
The Sclentillc American (weekly), one year $3.00 
The Sclentillc American Supplement (weekly), one 

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

one year, . • • • .. • . • • 6�OO 
The Scientific American, Architects and Builders , 

Edition (monthly), one year. • • . • • 2.50 
COMBINED RATES. 

The SCIentifiC American and SUpplement, . '7.00 
The SclentiOc American and Architect. and BnUd-ers Kditton, . b.OO 
Tbe Scientific American, Supplement, and Archi

tects and Ilullders Edition. . _ • • • 9.00 
Proportionate Rat .. for Sial MonthB. 

This Includes postage, whlcb we pay. Remit by PQ8t&J 
r)r ex:presa money order. or draft to order of 

BUNII 6; CO •• 361 Br"'_}'� N_ Y'" 

© 1889 SCIENTIFIC AMERICAN, INC
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ln81de I-aile. each i n sert ton _ _ _  .,. !)  cents a line. 
Back l'alre. each ; n"erl ; on - _ - 81 .00 a line. 

The above are charges per &Jlate hoe-about etllht 
words per Jine. This notice shows the width of the line, 
and is set in agate type. Eog-r3ving'8 may bead adver
tisements at the same rate per sa-ate line. by measure .. 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

is 1letter than Walkin�. 

Victor Bicycles 
Are Better tban Any Otbers. 

Catalogue Free. 

Overman Wheel Co., Makers, 
BOSTON. MASS. 

INV ENTORS and otDeTS deBirin� Dew articles manufac
tured and introduCed. address P. O. Box 86. Cleveland, O. 

THE KODAK CAMERA 
Ma k.·s 1 0 0  ) n  .. tantaneous Pietul" .. '" by simply pressing a 

button. Anybody l111n use it �ho 
can wind a watch. No focusmg. 
No tripod. Rapid Rectilinear 

L e n  s .  PhotOgr8� 
tie

o
��� j�bJ�g;:: 

nn of I�n.bor 
perator can finish 

own pictures, or 
send them to the fao· 
tory to b(> finished. 

Morocco covel ed Ca· 
mera, in h a n d s o m e  
s o l e · l e a t h e r  case. 
loaded for 100 pictures, 

For full description Kodak" see S(,I. AM., Sept. 15. '88. 
I'I·lce. 8'l:i.oo. ReloadhlK. $�.oo. 

The Eastman Dry Plate & Film Co. 
Rochester, N. Y. I 1 5  Oxford St., London. 

Send for cow of Kodak Primer 'WIth Kodak PhotlJgraph. 

FITTED WITH FILMS. 

Jtitutifit 1\mttitau� 
T� ORIGINAL Ut+VUtO� p� 
CALLED THE ST !NDARD� ��eJ:t:�W.J.hiCb 

&coept no packing as JENKlNS PACIUNG Unless stamped '" With our "  Trade Mark." ' 

JENKINS BROS { 'tl .J  ..... 8treet. N. Y. 100 Milk "" tr.·" .. Boaten. 
21 No .. " Iio&Io !!Ito. Plilla. • 64 De ........ st., ChI_o. 

VULCABESTON 
ELECTRICAL TUBING 

Composed of Asbestos, combinFtRit'EL��TRr8AaLidfl'U"R�Osai;�ials, oomp.alsee! and vuloanizad 

SWITCH BOARDS. ARMATURE SLEEVES, BA TTERYCE�L8, INSULATING W ASHE�S; INSULATING 
PARTS FOR ARO LIGHTS INCANDESOENT LIGHTS; MOTORS, CHANDELIERS, DYNAMOS, &0. 

Special styles and shapes to order. . Prices on application., 
�. "'&1V _ JOEI:N& BlLa.1VUF .A.O'X"V':EI.Z1VGIr CC:>llI/I:�.A.1V"E'. 

SOLE MANUFAOTURERS OF . ,  '" 
H. W. Joh.,..' AJJbeBtos Millboa .. d, Sheathings, Buil1ling Felts, Fire-pf'oof P<rinf6, Liquid Paints, Aebectos Roofing, Etc. , 

8'7 MAIDEN LAN», NEW YORK. "'IHICAGO,' PHILADELPHIA, LONDON,. 

HIGH - GRADE ONLY. 
CO LU M B I A 

Bicycles, Tricycles, 
Tandems, Safeties. 

Clltalolrue free. POPE M FG. 
CO •• Boston. New York, Cbicago. 

SAWS Wanted 50.000 Sawyers 8 A W  S a n d  Lumbermen t o  

A send us tbeir full address for a copy of Em- A erson's pr Book or :o'A WS. We are first 
to Introduce NATURAl. GA S fol' heating and 

W
tempering- �aw8 with wonderful etrect uP·

W on· improving their quality and toughness. 

S enablinll us to reduce prices. A ddress 
E1UERSU N .  SMI 'I'H & CO. (Ltd.), S 

Beaver Falls, Pa. 

[AYGUST 10, 18&). 

COMP10METER 
ALL AR I TMETHI CAL 

• • • •  PROBLEM� 
Solved rapidly and accurate.; by u s  i n g the Comptometer. 
S a  v e s  40 per cenL of time. 
Entire relief from mental straill 
Adapted to all commercial and 
scientific computations. Send 
for circular. 

FELT " TARRANT MFG. CO,. 62·66 I l l inois St. Chicago 

THE AMEnI�AN DELL TBLEPH�IE �l 
95 M I LK ST . ,. BOST O N ,  MASS, 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174.465, and January 80th, 
1877, No. 186.787. " 

The transmission of Speech by all known 
forms of Electric Speaki ng Telephones in· 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its licensees responsible for such 
unlawful use, and all the consequenee� 
thereof. and liable to suit tht'refor. 

KE',  SEAT I N O  JU acbl lle. a ll d  28" 0" 111  •• , w. P. DA VIS, Rochester, N. Y. 

T ::a:: E 

J titntifit �mtri tau 
.ESTA BLISHED I S40. 

THE LllLl PUY THE INTERNATIONAL CYCLOPEDIA The 1II08t Popular Selentltle Paper la the World. 
Only 83.00 a l!l��!:,�!::�v;��alre. Weekly. 

A Miniatnre Detective Camera, 
Make. a Picture two and 

a half inches square. 
Uses transparent films, wbicb are liQhter, qwicker, an:! 

more compact than "lass plates. 
Nine dozen films weigh eigbt onnces and occupy tbe 

&�:r�:L';,��, �o
��ugl:\'i�lders�J'iI'i,z�:'rl·W':'��r� JiI'in 

Kits. and J;'ocket Ruby Lamp, 
.20.00. 

lllustrated Book o f  Instruction witb each. 
E. " H .  T. A N T H O N Y " CO. 

391 Broadway, N e w  York. 
More than 45 years establisbed In tbis line of business. 

S U M M E R  COOKI N I  
For ":d

o
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t
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The "mold Autom.tlc Steam Cooker. 
A nove! invention of great merit, tn 

which anyboay can cook a wbole meal 
over one fiame without attention or 
danl<er of 'pollinl<. Prices, $1.00 to $6. 

Colfee Cooker •• Urns, and Milk Ster. 
ilizers on same principle. 

Wilmot Castle & Co .. 
Rochesl er. N. Y. 

ESTABLISHED HALF A CENTURY. 

DARVIN'S J,Jr IRE &BURGLAR 
S A F E: S  

ilAVE M�A1-�t1lti�avEMEN1S 
. flOT FOUND ��HEFl f9\AKES 
THAT Will WEll REPAY AN 
INVESTI GATI O N . BY TIt0SEo��I�e TO SECURE; 
THE BEST SAFE 

MARVIN SAFE co. 
NEW YORK, P H I LA D E L P H I A, 

LON DO N .  E N C LAND. 

PA T EN TS. 
tta�::SO'�h�U�:r�C ������nc:!ttn�ee e,u!�: 
amine Improvements, and to act its Solicitors of Patent .. 
for Inventors. .. , 

In this line of business tbey have bad fort1J·two !JIlIM'S' 
,xpenence. and now bave un,qual.ea jaciUties for tbe 
preparation of Patent Drawings, t1peciflcations, and the 
prosecution of Applications for Patents In the Unit.ed 
States. Canada. and .foreign Countries. Messrs. M unn & �g,: ��::,
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on Infringements of Patents. A U  businesl; intrusted to 
them Is .dDne with speClal care and promptness, on very 
reasonable terms. U:nFn:luW1�f;�':J�� ��o��
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�We �ISo 8end;frte�of charge, a SynOnsls of VorelJi'n Pa. 
tent l;aw .. : sbowlnl< the C08t and metbod of becUring 
patents" n all tbe principal countries of the world. 

MUNN, &: CO., Solicitors o£ Patent., 
861 Broadway. New York. 

BRANCH OFFlCES.-No. 622 and 624 F Street, Pac 
0IIt BIlUdtOI. n .... 7tb Street, Washington, D. C, 
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This widely cl rcu l n l ed and splendidly Illustrated 
paper Is publlshpd weekly. Every number contains six
teen pages of useful infolmation and a large number of 
original engravings of new Inventions nnd discovellie8. 
representing EngIneering Works, Steam �I .. cblnery, 
New Inventions. Novelties in MechaniCS, Manuf:octures. 
Chemistry, Electricity, Te'egrap"Y. Pbotoll1'apby, Arcbl
t(>cture. A griculture. Horticulture, NatUral History. etc. 
Complete List of Patents eacb week. 

Tel·III. of Subscrlption.-One copy of tbe SC'II<N. 
TIFIC A"IIBICAN wlll be sent for one v,,ar-52 numbers
postage prepaid. to any subscriber in the United State. 
or Canada, on receipt <)f 11t.1· .. e d o l l ll l'" by the pub· 
lIshers ; six mont"s, $1.50 : tbree Jnontb', $I.OU. 

Cfub��-Spee\al I1lte't for seveta) nameR, and to Post 
Maater.t. ,. ��peij;\culars. . . 

SIX REASONS " It is Up With the Tlmes."-PREBIDENT SEELYE, Smith College, Mass. 
" It Is Remarkably Accurate."-EpwARD EVERETT BALI!!, Bost�, Mass. 
" It is the I DE A L  Cyclopedla."-PROF. JACOBS, JIlvansvllle •. wi •. 

The safest way to remit is by .Postal O.der. Draft, or 
Express Money Order. Money carefully plneed Inside 
of envelopes. securely sealed, and correctly addreued. 
leJdom goes astray, but Is at tbe sender's risk. .Ad,. 
dress all letters and make all orders, drafts, etc., pay. 
able to 

lMt'UNN & COo. 
'' Its Wide Ranlr" of l'lnbjects I s  of I lIeMtimable Valuer-PRoF. ClIAB. 

F. SMITH, Vanderbilt University, Tem ... 
WHY 36 1 B roadway. New York. � . 

YOU SHOULD " It Gives Both Sides o f  Important Que.tioua and Decides Nothinll'_ "
REV. HOWARD CROBBY. New York. 

T EJ: :m  
Scientific Am�rican Supplement. BUY IT. " No Olle Can Milke a MiMtlike I n  Purchaainlr Thl. Work."-PRIlISIDENT GATES, Iowa CollegE:. 

Sold for CRsb or on our Easy ' l'ayment l'lan. Delivered Free of Expenle. SALI!!BMEN WANTI!!D. ThIs Is a separate and distinct publication from 
TlI o SC" ' '' TIFIO AME R I C A N ,  but Is uniform tberewltb 
In Size, every number conta.iniIl2 sixteen ]ar�e p8.ges fun 
of engravings, many of which are taken from foreigu 

Address Subscription Dept., DODD, MEAD &.� COMPANY, Publ ishers, 753 &. 755 Broadway, New York:. 

N=-ATION AL FILTER_ papers, and accompanied with translated description •• 
Special I!lize to Filter Eutire 8l1pply of Water for House. .# TlI E  S(,II'''T I FI(, A"":R l CAN SU I 'PLKMl<NT Is pubiished 

GUARA N'I' EED TO PR ODUCE . weekly, and includes a very wide range of contents. It 

BRIGHT QPARKLING WATER presents tbe mo.t recent papers by eminent wrlt.ers in 
� all tbe prinJlpal departments of �cie"ce and the 

lf Fnter 18 (lleaned Once EacliDay. Can "" (lleaned In 10 JIIlnute.. Useful Arts. embracing Biology, GeclollY, Minel'alog;', 
... Natural History (,eo�raphY, A rcbreology, Astronomy, LARCE S IZ E S  FOR M ILLS A N D  W�T E R  WOR KS. Cbelliistry, Electricity, Lll<ht. Heat, �I ecbanlcal Engi • NATIONAL WATER , �UJUFYING CO., ing. Steam and Railway� Engineering"; �l ining. 

Address for Pampblet. 14:i Broadwny or 80 Libol'tY St •• Ne .... York . . Building, llarlne En�ineering. PbotQgrnpby, -'----------------------------------------r--- nolol<Y, lIL>nufacturing IndustrIes, Sanitary En-I � nnll. Agriculture. Horticulture, DomestIc F,cono-A N N O U N C E M E N T ! 
Improved methods and speCial tools make it possible 

for U8 to mannfacture Elevators, to be operated from 
line of sbaftlnl<. at a largely reduced C08t. 

Purchasers desiring a safe and reliable Elevator, 
wbich has stood tbe test of 37 years' use. sbould apply to us for an estimate. 

All (lur Elevator macbinery Is made of tbe very best 
materials, and by sktlled workmen. 

Also manufacturers of Hydraulio Paseenger and 
Freight Elevator •. 

OTIS BROTHERS & CO .. 
3S PRl'I� Row. New Ynrl, . 

OlNIM ITl PUlYIR lllR .  
. Dry Pulverizing. Impalpable Dust. 

Saw Dust. Barks, and all Hard and Soft materials e
�
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to 15 tons. according to size and power. 
Try us. Write for prices. 

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

A ddress JO l i N  A. ROEBLING 'S SON8 M anufactur. 
er.">. Trenton, N. J . ,  or 111 Llberty Street, New York. 

wbeels and Rope for conveYIng power long distances. 
Send for circular. 

JUST OUT I 
ALU M I N U M · STEE L  HACK SAW. 

Frame and I doz. blade., $2 ;  Blade. per doz . .  8-lncb. $1, 
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l �il\r WUri���. O. 
New catalogue of Engineers' Specialties. 

WEITill YER PATENT PUJ,tNACE. HOILER8 OF t;VE:RY D.ESCIUPTJON. 
I DE AU TOMATIC E NCI N ES .  TJ:aetloa and Portable t;aglaes. 

�O.A.:O ROLL:EJEl.&. 
Manufactured by FOUNDRY & MACH INE  DEPT. , Harris�urg, Pa. ,  U. S. A .  

C"u"TLER D E S K  B E S -r  I N  T H E W 9.B L D .  
A . � l ' T L E R  '" :> � N  • B '-' � r r� '- ..... . i-.l r , ,-,  -= /-.. 

Biography, M ed icine, etc. A vast amEfllnt of fresh 
valuable information obtainable In no otber pub. 

IIcation. 
The most imporlant Engineering Works, �I ecbllnt.ms, 

and Manufactures at home and ab"<:l"d are illustrated 
and described in the SUPP I .EME"T. 

Price for tbe SI'Pl'LI<MBNT for the United States and 
Canada. $5.00 a year, or one copy of the SCIEN1'IF[(' AM. 
EinCAN and one copy of the SUPPJ .. lf.M ¥.N"T, both mailed 
for one year for $7,\y. SIngle copies 10 cents. Address 
and remit by po.ta'f�e'r, expres. money order, or cbeck. 

ilI U � N  & (Jo •• !SO l BrolLdWILY, 1'1. Y .. 
Pllblisbers SCUNTIFIC AMBIlICA N. 
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Building Edition. 
THE SClIlNTlFIC AMERICAN ARCHl'rEC1'B' A ND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two h nndred ordInary boOk pages ; forming a 
large and splendid Malrazlu" of A ,·chitect nre. rich
ly adorned with elegant plates in colors. and with otber 
line engravings ; Illustrating the most interesting ex· 
amples of modem Architectural Construction and 
allied subjects. 

A special feature is tbe presentatIon In eacb number 
\If a variety of tbe la1Pst and be.t plans for private resi
dehce •• City and country, including thol!e of very mod· 
erate cost as well as the more expensive. �DgS in 
perspective and In color are given, togetbe. with full 
Plans. Spec'llcations, Sbeets of Details, EstlmateB(etc. 

Tbe elegance and cbeapness of tbis IDlI4tnlllcent work 
bave won for it the l,nrlle .. t ClrcullLl i .. n of an,. 

. Palant Rivotod, Monarcb Rnbbop BDltiufT, !:!::��u:.1 ��I�C;!�� �:�
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orld. Sold by all 

. . .  � MUN N & CO •• .Publishers, 
:SEaT XJ:?II' TlE!E::m ��OB.x..:I:>. 361 Broadway, NeW- York. 
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