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I tlentilit �tUeritau. (DECEMBER 28, I8�. 
THE ELECTRIC -LIGHT TROUELES IN NEW YORK. Venus rises on the 1st at 6 h. 38 m. A. M. On the 
The business of renting arc lights in New York city, 31st, she rises at 7 h. 3 m. A. M. Her diameter on the 

save in isolated plants, has been almost wholly given 1st is 10".2, and she is in the constellation Sagittarius. 
up for the present; the companies discharging the men URANUS connected with their distribut.ing service and prepar- is morning star .. He is,fn quadrature with the sun on ing to devote themselves to making and selling plant. the 16th, at 2 h. P. M., and is then 90° west of the sun. The indiscriminate cutting of arc light wires has Uranus rises on the 1st at 1 h. 21 m. A. M. On the 31st destroyed many thousands of dollars worth of property he rises at 11 h. 24 m. P. M. His diameter on the 1st is and rendered still more costly plant aild construction 3".6, and he is'in the constellation Virgo. comparatively valueless, and though it has long been 
clear that energetic measures were required on the part MARS 
of the authorities, because of the danger to life as well is m?rning sta�. He is near enough t� the .�rth to be 
as property made imminent by the constant appearance re�dllY recogmzed,. a red star east of Spica, rls10g about . 
of vagrant currents of high tensions along low tension -1 0 clock. on the middle of month. 
and often bare wires, it is to be regretted that Mars l'lses on the 1st at 1 h. 4� m .. A. M. On the 31s�, 
what in ail probability were the chief agg,essors, to h

,
e rIses at � �. 5 m. A. M. �IS dl�meter on the 1st IS 

wit, the telegraph companies, including burglar, time, 6 ., and he IS 10 the con�lIatlOn Virgo. 
messenger, and similar services, have been left undis- .;';�;EPTUNE 
turbed, is evening star. He sets on the 1st at 4 h. 21 Ill. A. M. 

Looli.ing back upon the immediate causes of that On the 31st he sets at'2h. 21 m. A. M. His diameter-' 
public inquietude which led up to the adoption of the on the 1st is 2".6, and he is in the constellation 
present measures, we shall tind that, save where the Taurus. 
victim's foolhardiness brought about his fate, the arc Venus, Mercury, Jupiter, Mars, Uranus, and Saturn 
light system was only indirectly the cause of the acci- are morning stars at the close of the month. Neptune 
dents. It is an undisputed fact that the telegraph com- is evening star. 
panies do not remove their dead wires, probably be- ------.... �,�.t+._1 .. _------

Smokeles8 P.o_der. cause of the expense and trouble. There are hundreds, 
doubtless thousands, of these, and, as every observer is 
aware, these are constantly parting. You can look out 
of the back window of almost any house and discover 
broken wires of one kind or another swaying to and fro, 
and such a sight is not by any means infrequent in the 
streets, especially in the side streets. Now. a dead wire, 
if broken and yet not hanging down far -enough to 
interfere with the' roadway or sidewalk, may remain 
for an indefinite period, swaying about. Its condition 
will not be noticed at the central office, because it is 
not in use. 

Such wires, there is reason to believe, have been cir
cuiting the arc currents, swaying hithel.' and thither, 
and charging now this wire, now that, with the terri
ble intensity. The best part of the evidence yet ad
duced points that way. The experience with arc light 
currents in other cities where the telegraph lines are 
kept under careful inspection, and no such casualties 
have cOll'le, helps to the conclusion. 

Besides this the light companies have had to contend 
against the constant interference of a board of electrical 
control, which, in the language of the Grand Jury, "is 
incompetent." Inspectors, for the most. part incompe
tent, as might be eipectedof"appointees of a political 
board, were found to be slighting their duties, the cir
cuits were not "tested every hour," as the law pro
vides, and even if they had been it would not have 
been sufficient under the circumstances, because a 
"ground" might take place a few moments after in
spection. 

•••• • 

PQS1TION OF THE PLANETS FOR JANUARY. 

According to the reports of Lieut. Crozier, who has 
made special observations in Europe concerning the 
practical values of the smokeless powders, there are 
difficulties that interfere with their common adoption, 
namely:, The irregular,ity of pressure, the quickness 
with which they deteriQrate, and the intensle heat, 
which burns the shell and affects the accuracy of fire. 

France, Germany, and Switzerland have issued the 
new powder for general use, but the discovery is still in 
an experimental stage. Switzerland is the only coun
try that has adopted and adhered to a definite stand-' 
ard of smokeless powder for any length of time. With 
the new Swiss Reubin-Schmidt regUlation rifle the 
highest velocity obtained with a charge of the new 
standard powder adopted by this country was 1,970 
feet per second, the bullet used weighing 216 grains 
and the powder charge thirty-olle grains. The pres
sure7'ho'wever;'was=dangerously great-37.000 pounds 
to the square inch being recorded. 

Rather better results were obtained by the French 
with the new LebeL rifle, an initial velocity of 2,020 feet 
per second and 34,800 pounds pressure being recorded, 
the weight of the charge of smokeless powder being 
43%; grains and that of the bullet 232 grains. These 
are about the best results ever given with a small arm. 
The highest velocity with our Springfield rifle is 1,350 
feet per second. .. , . ,,, 

Language Inl!ltruction by Phonograph. 
Edison's.phonograph has scarcely, as yet, passed the 

period of "novelty and curiosity," but many practical 
applications of the instrument have already been sug
ge.sted, and have in some cases been actually carried 

MERCURY out. There is one application, however, that we have 
is evening star until the 30th, and after that time be- so far nC:t heard mentioned, and, that is the instruc
comes morning star. He reaches his greatest elonga· tion in the pronunciation of foreign languages. It is im
tion east.ward from the sun on the 13th, at 8 h. P. 1\1., possible to learn to speak a foreign modern language 
being 180 51' east. He is then, and for a few days be- by self-instruction, since the.' true pronunciation can 
fore and after, in favorable position for observation only be acquired by personal interconrse with one who 
with the naked eye. He sets,oll the 13th, an hour and i� a native or equal to one in linguistic perfection. In 
three�quarters later than the sun, and may be found in the future the publishers of manuals of instruction in 
the wes.t, about 4° north of the sunset point, becoming foreign languages will find it, most likely, a paying 
visible about three-quarters of an hour after sunset. undertaking to publish a phonographic key of the 
Mercury is in inferior conjunction w:ith the sun on the various exercises, thus enabling the learner to aequire 
30th, at 0 h. 42 m. A. M., passing between the earth and the correct intonation and pronunCiation by cau�ing 
sun, likethe moon at new moon. the phonograph to repeat the word or sentence until it 

Mercury sets on the 1st at 5 h. 31 m. P. M. On the has been perfectly imitated by himself. Perhaps this 
31st he rises at 6 h. 34 m. A. M. His diameter on th'e 1st suggestion may be thought to be foreign to the pur-
is 5".61 and he is in the constellation Sagittarius. poses of a pharmaceutical journal. But, our profession 

SATURN is so situated, in many parts of the country, that a 
is morning star. He has advanced so far toward oppo- knowledge of more than one lan,guage is almost a 
sition that he is very favorably situated fo! observers necessity. And while actual instmction by a corn
during the whole month. Star gazers, who are familiar petent teacher is certainly the best method, the sub
with the Sickle, will easily find the planet about 4° .stitution of the phonographic method appears to us to 
east of Regulus, the bright star in the handle, rising at be the next best in choice. We can only throw out 
8 o'clock in the middle of the mouth. the suggestion here, and must leave the practical exe-

Saturn rises on the 1st at 8 h. 52m. P. M. On the 31st cution to those who control the phonograph.C'.A.mer. 
he rises at 6 h. 44 m. P. M. His diameter on the list is Druggist. --------------.�,�.� ... --------------
18".2, and he is in the constellation Leo. The Albany Water supply. 

JUPITER The determined and costly attempt which was made. 
is evening star until the 10th, and morning star for the at Albany to obtain an adequate supply of water' 
rest of the mouth. He is in conjunction with the sun from driven wells appears to have failed. The con-. 
on the 10th, atO h. 47 m. A. M., and passes to the sun's tractors guarantecd a supply of 15,000,000 gallons a 
western side, to take his place among the morning da:'y, but as yet from 390 driven wells a supply of but 
stars. He meets Venus aslfe makes his way westward about 6,000,000 gallons a day has been obtained. Pro
from the sun. The two planets are .in conjunction on fessor Mason of the Rensselear Polytechnic Institute, of 
the 19th, at 4 h. 20 m. A. M., Jupiter being 27' north. Troy, in speaking of the subject recently, stated that 
They are, however, too near the sun to be visible, and Albany needed a supply of 20,000,000 gallons of "ater 
at the time of conjunction are below the horizon. daily, and at the rate at which the wells are now yield-

Jupiter sets on the 1st at 5 h. 4 m. P. M. On the ing, it would require about 1,200 wells to furnish this 
31st, he rises at 6 h. 17 m. A. M. His diameter on the quantity. Professor Mason believes the ,:I udson River 
1st is 30".6, and he is in the constellation Sagittarius. to be the only adequate source of supply upon which 

VENUS the city can depend, but says that the river watet 
is morning star. She is of little account' during the should'be thoroughly purified, and favors the adop
month on t\ccount of her great distance from .the earth tion of a complete modern filter plant for this purpose. 
and her near approach to the sun. I --Fin and Water. 

© 1889 SCIENTIFIC AMERICAN, INC.



DECEMBER 28, 18&).] 
The PraU In.USn'e. 

We have from time to time chronicled the pro gress 
of the Pratt Institute in Brooklyn, N. Y. Although 
this institution cannot boast of a long existence, this 
has certainly been more than compensated for by an 
unprecedented growth and development. and by the 
modern, and in some respects unique, plan upon which 
it is organized. The rapid growth of the institution 
is obviously due to two causes; first, the demand for 
just such a school, and, second, the munificence which 
keeps pace with that demand. 

From a. perusal of the flrst number of the very 
creditable journal, The Pratt Institute Record, we 
learn that during the year several new departments 
have been created. among which are wood carving, 
clay modeling. and vocal music. Many volumes have 
been added to the library, and the shelving capacity 
has .been expanded accordingly. The technical museum 
has received many new and interesting additions 
during the year, and the already capacious buildings 
have been enlarged so as to add 20,000 square feet of 
floor space. 

,-eitutifit, �mttitau. 
children or the aged, while the former often show a; 
decided exemption. 

There is no doubt that this new epidemic will prove 
a boon to bacteriology, for Seifert's micrococcus has 
not quite satisfied pathologists, and we anxiously await 
the announcement of the discovery of the influenza 
bacillus, only regretting for the sake of American 
science that the miasm always begins in the East and 
travels West. '1'he bacteriological ll\boratories of Eu
rope will therefore have the first chance. 

The disease is. undoubtedly due to some micro-organ
ism which floats in the air, and which infects the hu
man system, but is generally killed in so doing. For 
influenza is but slightly if at all contagious. 

We observe that some feeling of alarm prevails lest 
this epidemic be a precursor to cholera, as was the case 
in 1831 and 1847. 

There have been, however, plenty of cholera epi
demics without a preceding influenza, and a great many 
influenza epidemics wit'hout any associate cholera. The 
micro-organisms of the two diseases are as essentially 
different as are the diseases themselves. The cholera 
germ lives in water and soil, the influenza germ in the 
air. - The relation between the two diseases has been, 
we believe, purely accidental.-Medical Record. 

••••• 
ELIAS PARK.AN NEEDRAK. 

401 
00 have· taken from the obelisk and carried off 800 
pounds of its.substance, and the probability is that the 
amount was twice as great. In its present condition 
and place I don't believe the monolith, as such, will 
last more than 60 or 70 years." 

A dispatch from St. Petersburg says that" new 
rifle has been adopted for use in the Russian army. It 

can be used as a single flrer or as a mag�ne gun, the 
soldier being required to carry two dilterent kinds of 
cartridges. Russia has steadfastly refused to adopt a 
magazine gun hereoofore on the ground of its well
known wastefulness, the soldier, as has been proved, 
being inclined to fire away without taking proper aim 
when he can do so without reloading, thus relying upon 
the number of shots rather than to their effectiveness, 
whereas, with only one shot to flre, he has been found 
to be more careful of his ammunition. Under all save 
extraordinary circumstances the new arm will be used 
as a single firer. 

--. 

The founder, in his address to the teachers, scholars 
and friends of the Institute on founder's day (October 
2);mentioned � new feature which is now associated 
with the institution, and is known atI .. The Pratt In
stitute Thrift Association." This association is de
signed to assist people in general, and young people 
in particular, in saving and wisely investing their earn
ings. This association is diVIded into. two parts, one 

The big find of uranium in CornwaJl, in England, 
and the prospects of a greatly reduced price for that 
formerly considered rare metal, is likely to lead to its 
employment as a substitute for gold in many ways. 
With copper and platinum, alloys are made with it 
that rival gold in beauty, indeed, where the latter is 
used with it, it will successfully resist the action of 

It is with much regret we record the death in this acid. 
city, on the 28th ult., at the age of 77 years, of this excel-

'kno�:::e J
,
'nvestment br

"
nch, and the ot.per as the 

:mlmo . The investm�'t8are made by purch�
ing shares of the association.. These may be paid for 
in instalments or regular payments. They bring a fair 
rate of interest, and afford the safest and best kind of 
investment for savings. For example: One dollar per 
month, with the interest and premium, will in ten years 
amount to $160. 

The loan branch is organized with special reference 
to aiding in the purchase of dwelling houses by 
persons for their own occupation, and although the 
association does not purchase or build houses, its 
organization is something like that of existing building 
associations. 

Mr. Charles Pratt and his associates have recently 
made a tour of Europe, visiting all of the principal 
cities and absorbing ideas which might prove in any 
way helpful, and w:hile they found nothing exactly 
like the Pratt Institute, they co1,lld see no reason 

'for making chabges in the main features oUts organi
zation or management. 

.. . .. .. 

A. Thlr'y-ftTe Kno' S'eBDler. 

The Engineering and Mining Journal has seen the 
drawings for a new steamer intended 00 make the 
Atlantic voyage in 4� days. She is to be 43� ft. long, 
2,880 oons displacement, patterned after the French 
torpedo boats. The new ship is to be capable of mak
ing 35 knots an hour for 24 hours. and an a,verage for 
the above voyage of 28 knots an hour. 
. We hope.the Secretary of the Navy will i�quire into 
this proposed boat, and if it promises t() be practical,:ask 
for authority to build one quickly. It would be a 

. great satisfaction oothe public if Congress would show 
spirit enough to sanction the building of even one 
vessel that could reach the topnotch either in speed 
()r fighting strength. So far all the additions to the 
navy have been ships that are lacking in these quali 
ties &2 ('om pared with the boats of some other nations. 

ELIAS PARKMAN NEEDHAM. 

lent man and distinguished inventor, whose portrait 
we here present. He was the father of the modern 
parlor organ industry, and of its later branch, the au
tomatic organ. An extended biographical sketch, con
taining many interesting facts, is given in the current 
number of our SUPPLEMENT, to which readers are 
referred. 

.. I .... 

The International Maritime Conference has decided 
not to recommend the establishment of a permanent 

Epidemic Inftnenza. international marine tribunal t.o try questions of col-
The epidemic of influenza which we have already re- lisi()ns between subjects of different nationalities, nor 

ferred to as occurring in RUBsia has spread into Fin- will it recommend the adoption of an international load 
land and eastern Prussia, and is not unlikely to spread line, like the English Plimsoll line, beyond which no 
throughout Europe, and even reach this country. The ship may legally be loaded-a wise precaution. be it 
disease travels rapidly, and has been 'known to make said, that has doubtless been the !laving of many Jives, 
all Europe sneeze within six weeks, so that we may ex- and, generally speaking, has proved a check up<>n 
pect an arrival here before our winter months are thoughtless and, perhaps, conscienceless owners and 
over. It use.d 00 be thought that this epidemic moved masters. 
in definite cycles of one hundred years. Although __ _ 

such an idea has long been abandoned, it is a curious The Central Park obelisk has long been known. ro 
facit that the influenza prevailed in America one hun- be suffering from the rigors of the climate. Thedisin
dred years ago, and Dr. J ohn Warren, in a letter to tegration of the surface has. indeed; increased sinCe 
Dr. Lettsom. says that" our beloved President Wash- the application of a paraffine coating, a treatment th�t 
ington is but now recovering from a severe and danger- seems to have been recommended inadvisedly, well-in
OUs attack Qf it." formed persolls calling it unscientific and inexcusable. 

In 1830 an epidemic started in China, it reached Rus- Professor Eggleston. of Columbia College. an authority 
sill. in January, 1831, and by May it had spread to on such subjects, says that, while a coaling of paraf
western Europe; but it only reached this country in fine might beneflt porous !\tones, it is exceedingly harm
January; 1832, and then prevailed but slightly. ful to granite-the obelisk is of red sienite, a species of 

The height of sea waves has long been the subject 
of controversy. Eminent hydrographers have insisted 
that storm waves were usually not more t,han 10 feet 
high, and rarely over 20 when the conditions of the sell. 
were most favorable for wave development. Many a 
traveler, reclining on a cabin transom, has looked up 
through the skylight to see the waves rearing their 
frothy crests, and wondered how even a 20 footer could 
show 80 high above a great ship's deck. Many a sailor 
dowst'd by an up-driving wave while lying out on a 
topgallant yard has. doubtless, shaken'his head incre
dulously when told that the highest waves were not 
above 20 feet, the rest being" heel "of ship and dip of 
yard. Now, however, comes expert testimony to prove 
that storm waves are often 40 feet and sometimes froIll 
60 to 70 feet in height. ltt the recent British scientific 
expedition some instructive data were gathered by a 
sensitive aneroid barometer capable of recording its ex
treme rise and fall by anauoomatic register.' " With 
a sea not subjected to an atmosphere of unusual vio
lence, it indicated an elevation of 40' feet from the 
wave's base to crest." Admiral Fitzroy, after a long 
series of careful measurements from the main top of 
his ship, came to a similar conclusion. 

A recent assertion that water color paintings are 
affected injuriously by oonstant proximity to electric 
lights, the more delicate pigments fading in conse
quence, does not seem to be borne out by the facts. 
As a disintegrating force, daylight is known to, be far 
more powerful than electric light of equal in.tensity .. 
The latter too, as is well known, is a less active agent 
than daylight 00 photographic paper. 

...... 
Thl. I. 'he La., Nnmbezo of 'hi. Year. 

This issue closes another volume of this paper, amI 
with it several thousand subscriptions will expire. 

. It being an inflexible rule of the publishers to stop 
sending their publications when the time is up for 
wh�ch subscriptions are prepaid, the present sub
scribers 00 the SCIENTIFIC AMERICAN or SCIENTIFIC 
AMERICAN AUPPLEMENT or the ARCHITECTS AND 
BUILDERS EDITION of the SCIENTIFIC AMERICAN 
whose subscriptions expire with the year will oblige.us 
by remitting for a renewal without delay. 

By heeding this request to renew immediately, it will 
save the removal of several thousands of names frdm 
out'· subscription books, and insure a continuance of 
the papers without interruption. 

The prices of the different 'publications in the 
United States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The 8clenti1lcAmerican (weekly). one year ............... $3.00. 
The Sclentlllc American Supplement (weekly). one year. . . •  5.00 
La America Clentillca (monthly), one year .. ... _ . . . . . . .. ... 3.00 
Architects and Builders Edition of the Scientlllc American 

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

The Sclenti1lc American and Supplement........ .. . . .  ... . .  7.00 

The Sclenti1lc Americlln and Architects lIod BnHders Edition. 5.00 
The Sci.tmtlllc American, Supplement, lind ArChitects lind 

BoiIdei"8 EdItion ..... ..... . � •. . •  ,.... . . • .  .. ... . .. .... . .. 9.00 

This includllll postage, which we pay. Remit by postal or expres. 
money. orderorclraft to order of 

MUlilII& Co., 361 Broadway, New York. 
., .... 

Another and severe epidemic started in Russia in granite. It was the heating, he says, that did the mis
December, 1836; within a month it appeared in Lon- chit'f. It opened the cracks and emptied them of the 
don, and rapidly spread over Europe. This time, fungus growths that had been accnmula.ting there 
again, America was not affected. An epidemic of ages. He declares that the heating given it TJ'IDK DP Bra_he.. 

. considerable extent prevailed jn the United States rough handling of the workmen, who NoW,is.the time to tie together the limbs of those 
about ten years ago, and there have been various mild chipped this noble stone; prying off every piece trees, both fruit and' ornamental,. that. have made a 
manifestations' of the disease. On the whole, how- was fissured, effected more harm than its 2,000 long spreading growth, and whose limb$ fork out. By 
e'Y�r,N orth America does not seem to be very favor- more years of exposure to nature's elements. Con- tying aU the limbs together about a foot up;fromwhere 
able 00 the development of epidemic influenza in U.s tinuing, he says: "Most granite has three different theyleave the trunk, they are prevented trom break-
worst 'Corms, and it is unlikely that we shall have a planes of dilatation. Htlat applied to the ...,."ra_·n"llhIAI or splitting down,wiij;t thI6!1ll0!W8 .... ".. ....... 
severe visitation, if we have any at all. soone in our climate could not fail to 

The· disease is notdaogeroBlI;eJEeept .sometiDlt18 to aetf'lil�ll �t W.. TlilOllla_.hA.ditI...tl�"'_""'''''1IIIII1IIIIIIIiII 
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AN ' IMPROVED RAIli WATER ClJT-oPP. 

The accompanying illustration represents a simple 
device which may be readily adjusted to position and 
manipulated to direct the flow of water from the main 
leader to a supply or to a waste leader, Fig. 1 being a 

face view and Fig. 
2 a s e c t i o n a l  
r e p r e s e n tation. 
T h i s  invention 
has been patented 
by 'Messrs. John 
M. B a i r d " a n d  
R o b  e r t Sand
strom, of Topeka, 
K'1nsas. ' The cut
off body is formed 
with a f 1 a n g e 
adapted to receive 
the lower end of 
the main leader, 
this flange being 
carried downward 
to receive a flange 
f o r  m e d at the 
upper end of a 
switching t u b  tl ,  
the lower end of 
this tube also hav-

Jntutiflt  jmtri-tatt. 
basket, and the fabrics from all the rods are conducted 
outward and over deflecting rods, each fabric having 
at its lower edge a metal rod to hold the fabric down 
and prevent its being flapped about by the wind. The 
arrangement is such that ,the cold drip water from the 
ice baSkets will trickle down ' over and through the 
fabrics into a drip tray held over the window sill, 
and having a laterally inclined bottom, with a fancet 
at one end (or �ithdrawing the water. ' The fabrics 
are designed to spreil.dover the' foll area of tlie window 
opening, thus cooling and tempering the ' air which 
enters the room. A water spray, or sprinkler pipe is 
alsO arranged to be operateti over each of the fabrics 
if desired, these spray pipes being connected with a 
common supply pipe communicating with a tank in 
which ice water is held, as shown in the illustration, 
or with any regular source of water supply, the flow 
being regrilat'ed according to the circumstances. The 
entire construction is designed to be light and cheap, 
and such as may be readily fitted to any sized window 
or door opening, and easily taken down and packed 
away in small space. 

' >4  • •  , .. 
AN AUTOMATIC PAPER CARRIER POR DRYING 

ROOMS. 

The endless web of paper coming from a press on 
which wall paper is printed, aud from some forms 
of paper-making machines. is automatically received 

[DECEM13ER 28, I8&). 
AN lIU'RO:vED ELECTRIC RAILWAY SIGNAL. 

A simple form of signal board to be operated bY , an 
electro-magnet is shown herewith, and has been pat
ented by Mr. Frederick W. Frith, of Bishop's College 
School, Lenoxville, Quebec, Canada. At the top of a 
suitable standard is a lantern-8upporting shelf baving: 
at its ends vertical supports for the journals or pivo.ts 
of a signal board, centrally in which is a ' lens or bull 's 
eye. To the lower edge of this board is attached a 
weight to hold the board normally in a vertical position, 
and on one of the journals is keyed a pinion meshing 
with the teeth of a rack bar. pivotally connected at 
its lower end with a lever which carries at .its free end 
an armature. This lever is fulcrumed on a hanger 
from the ' lower side of the lantern-supporting shelf, 
and the rack bar is guided in a keeper on the journal 

BAIRD " SANDSTROM'S RAIN ing a flange adapt- hy carriers adapted to support tl.le web in suspended 
ed to f i t  i n t 0 loops, and move it along gradually, with the surfaces WATER CUT-OFF. 
flanges on the df!

livery and waste pipes. The switching tube is guided 
by a centrat stud or pin riding in bearings ' in the cut
off body. 

• • • • •  
AN llU'ROVED AIR COOLING APPARATUS. 

The accompanying illustration represents an ap
paratus applicable to window or door openings for 
cooling the air supply, to promote comfort or contri
bute to the recovery of sick persons. It has been p$t-

FRITH'S ELECTRIC RAILWAY SIGNAL. 

support. On the lower side of the shelf, above t he 
armature on the lever, is held an electro-magnet, the 
conductors leading therefrom being arranged in con
nection with a battery and a push button, which Jliay 
be located low down on the post, or at any convenient 
point, as in an outlookhouse. Then, by pressing the 
button, the armature is drawn against the magnet, 
throwing the lever and swinging the signal board to a 
horizontal position, and exposing the white light of the 
lantern. Upon the circuit being opened, the weight 
attached to the lower side of the board carries it to the,  
vertical position with the colored lens in front of the 
lantern. ' 

• .  e ,  • 
AN IMPROVED RAILWAY RAIL TIE. 

kept separated .. .tor ,considerable distaDCe8. in spacious 
rooms or drying lofts; whereby the paper is dried pre
paratory to packing it for market. A machine for au
tomatically feeding to such a caITier the laths on 
which the paper Is looped is represented in the accom
panying illustration, and has been patented hy Mr. 
Isaac Dunn, 01 New Brunswick, N. J. In front of the 
hopper i nto which the lll.ths are th rown is a bed roller 
or cylinder and an upper feed-regulating wheel with 
radial peripheral blades, so arranged that when both 
are rotated, the blades or wipers of the wheel will pass 
but one lath at a time, flatwise, to an inclined lath 
chute below. The feed�regulating wheel is journaJed to 
be adj ustable to accommodate laths of different thick
nesses. The lath chute is grooved at its sides to re
cei ve opposite ends of the lath, and the lowermost lath 
is held in , the chute by retaining plates extending 
across tpe ends of the grooved ,Iddes, the floor of the 
chute being notched to a.1low of the passage of the 
fing�r�'or lugs of imdless carrIer chains, which take the' 
laths' one at a time from the chute. These carrier 
chains are fitted on lower sprocket wheels on a shaft 
journaled at the front lower part of the frame and on 
upper sproCket wheels on a shaft journaled in o\'erhead 
bearings. The lower shaft is rotated to operate the 
carrier chains by a belt from a shaft at the rear of the 
machine, belts from the latter shaft also operating the 
bed roller and the feed-regulating wheel. To assure 
the positive feed of the lath to the carrier chains, a 
lever or knocker is fulcrumed on the chute frame to 
project its inner end above one of the lowermost laths 

�",,,�, �, in the chute, as shown in the small view. The outer 
'-� ' end of the knocker is heavier than and adapted , to 

A railway rail tie designed to firmly hold the rai is in 
position, and by lUeans of which they can be readily 
locked to place, is illustrated herewith, and has been 
patented by Mr. Richard Jones, of Houston, Texas. , 
Fig. 1 is a sectional view and ]!lig. 4 a perspective ill us
trating] the application of. this improvement, Figs_ 2 
and 3 being side views, the former showing a rail joint 
connection, while Fig. 5 i l lustrates tl\e application of 
the key. At the ,proper distance apart i� the top of: 
the tie are transverse, recel!ses to readily receive the 

FOUQUET'S AIR COOLING APPARATUS FOR ROOMS. 
raise its inner end, the knocker then , resting on a stop 
flxed to the chute. The knocker !s operated by fingers 
or lugs on an , endless chain to which motion is com

ented by Mr. Leon C. Fouquet, of Andale P. O.,  Kansas. municated frOln the feeder shaft, each of the chain 
Frames of light metal rods with cr088 bars and a fill:;., lugs, in pa,ssiD,t; "raising the outer end 0 of the knocker, 
ing of wire netting fabric are fastened to opposite RideS, and causing its inlier end to strike or knock the laths 
of a window frame below the raised lower sash, and to; to assure their positive downward feed. The sha(ts 
these frames are fixed other cross bars from which wire: Which carry the upper sprocket wheels of tlie carrier 
ice baskets, are suspended. To the inner side of , each I ,  chains also carry other sprocket wheels on which run 
basket near its top is attached Jl. rod frOID which is ' endless carrier chains, with lugs or fingers adapted to 
hung a coarsely woven flannel or woolen fabric. There: take the laths on,  which the paper has been looped, 
is also & fabric-supporting rod above the upper ice and carry the laths and looped paper forward any 

required di&tance 
through a heated 
room , or drying 
loft. 

--- . --

AN Erie, Pa. , 
note says : T h e  
Soutb Erie Natu
ral Gas Co. struck 
a large well right ;rONES' RAILWAY RAIL TIE. 
i n t h e " thickly 
built up portion rails, one side of each recess having a projection adapted 
of the city on Nov. to flt a.gain!!t one, side of the rail ,web and the top of its 
23. The gas blew base. On the opposite side of each .. o� , these rece�ses, 
everything out of centrally In the tie bod:y; ,ltre apertUres leading into 
the well and could �acli j.ec�ss oli the opposite side of the rail, where there 
not be controlled. is, placed It retaining block of proper contour to fit 
.4 number of ,wells a.gain!lt the .rail web on its other side. ,These retaining 
",ill be , put down bloclj:s are each forced to place by means of a wedge' 
in the - immediate shaped key driven through a transverse slot in the rear 
vicill�ty. 'H(:>n. F. of the: apertures, e�ch key being held t9 its place wheD 
F. , A��i1 has Qe, in position by a cotter pin passed through an aperture 
guQ to tl1ten.d his in the sQl!ll1 end of the , k�y. in case the tie is to SllP
gas pla.nt by put- port 'Ij. l'ai1 join� the retaining blocks used in such cases 
ting down more are formed with a bolt-like projection adapted to pass 
wells. '['here are through an aperture made therefor in the web of the 
fully 100 wells in rail, and into a like aperture in the opposite projection 
,loUd &l'Ol1Ild lJrie. of the tie. To prevent lateral displacement of the 
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track. transverse ribs or projections are formed on the 
bottor�s of t.he ties. ,A single tie of this con'struction 
can be readily pla�ed in a track already laid 'without 
removing the railt!. 

. � . . .  
Care of" the Teeth. 

At the meeting in Berlin last spring of the Get:man 
" Association of American Dentists, the best means of 

preserving the teeth were discul!s:ed, and Dr. ,Richter, 
of Breslau, said : " We know that the whole method bf 
correctly caring for the teeth can be expressed in two 
words-brush, soap, In these two things we have all 
that is needful for the preservation ,of the teeth. All 

, the preparations not containing soap are not to be re
commended, and if they contain ' soap all other ingre
dients are useless except for the purpose of making 
their taste agreeable. Among the soaps the white 
castile soap of the English market is especially to be 
recommended. A shower of tooth preparations has 
been thrown on the market, but very few of which are 
to be recommended. Testing the composition of them, 
we flnd that about ,90 p'er cent are not only unsuitable 

AN 'I.PROVED FRICTIOlf cLU'i'CB:. clutch is shown applied within the drum, the pinion 
The accompanying illustration ' representll li. ftfction' and gear are dispensed with, the drUm itself forming a 

clutch especially adapted for hoisting mach'inery, in loose pulley, B, on th� driving shaft, where D is the Cric
which a powerful friction and large bearing surface tion flanfl;e engaging the friction cluteh whl*lI, E, which 
are required, and also designed for use on pulleys and slidEls on a key secured to the driving shaft. The 

1 

:2 

clutch wheel, E, is pivotally connected by toggle links, 
F, with a collar, G, keyed on 'the main shaft, the pivot 
points or ' the links being pivotally connected with a 
collar, H, also turning with and sliding on the shaft. 
To the collar, H, are secured rQds, h, e"tending paral · 
leI with the driving shaft through apertures in the 
fixed collar, G. the outer ends of these roda being se
cured to a shiftin� collar, J, slidlng oD' the key on the 
driving shaft, this collar being shifted forward and 

'backward, to engage or disengage the ' clutch, by the 
lever, K. By pushing the IElver to bring the toggle 
links into a straight line, the clhtch whee\,. E, is thrown 
into frictional contact with ,the flll.nfl;e, D. ofthe hoist

' ing drum. Fig. 3 illustrates the similar applicatioQ of 
the clutch to a loose pulley on a driving shaft. 

. ,  . . . 

for their purpose, but that the greater part are actu- ' Aec1deut. trODl Electrlcll,.. 
ally harmful. All the preparation!;! containing salicylic Two more instances of the omnipretlent danger due to 
acid are, as the invest.igatioDs of Fernier have shown, the present systems of electrical distribution have been 
destructive of the teeth. He who will unceasi,ngly afforded during the last few days in' this -eity. On the 
pr�ach to his patients to brush their teeth carefully night of November 30, two clerks were engaged in car-
shortly before bedtime, as a cleansing material to use rying a metal frame showcase 'from 'the sid�walk into 
castile soap, Ii.S a mouth wash a solution of oil of pep- K a store 'on Eighth Avenue. One 6f them stepped upon 
perrnint in water, and to cleanse the spaces between 3 an iron grating, and as he did sO the metal frame of 
the teeth by careful use of. a silken thread, will help the showcase came in contact with an arc lamp hang-
them in preserving their . teeth� al!d will win the ing over their heads; Suddenly the unfortunate man 
�jtode ' and 'good word�of the public.'" ) , dropped his end and fell insensible. He never 'recov-

-'---' ,- . ' .... r .. ' · ' · : ' . ored from the shock. A new narne is to' be added to 
THE GREAT TRA VELIlm CRANE AT TRUBIA. the. long list of the killed. 

At Trubia the Spallitlh government has erected ex- On the night of Decem ber 3, the passengers in a 
tensive works for the manufacture of the heaviest guns, Third Avenue Elevated Railroad train were I!tartled by 
and the establishment is now turning out armaments hearing a noise like hail emanating from the roof of tbe 
for the new steel cruiser Pelayo and other ships of war. car. It proved to be due to electricity. The car .had 
Eleven inch and . thirteen inch guns are the largest so come in contact with a low hanging wire, and bad pro-

, far made. J)U19.N'jI .F.BJ!ll'JD.N, 'cWl',CX, bably drawn it along until it crossed a live wire; It is 
Our engraving shows the new traveling crane lately said that t'lllO of the passenge,rs in the car received 

erected at the Trubia works ,for handling these great shafting. It has been patented by Mr. Daniel T. Den- sbocks. 
guns and loading them upon the cars prior to removal ton, of Tower, Minn. Fig. 1 shows the clutch as aIr The problem of safe distribution of electric energy 

, to the coast. A beam of great strength is supported plied on tbe outside of the hoisting drum, Fig. 2 iUm-, seems to be a difficult one. Even when tbe wires are 
, by its two ends upon a pair of hydraulic posts, each trating its application within the drum. and Fig. 3 its underground they can shock pedestril\lls, and wany 

carried on a truck moved by an engine. Each truck use ,on a pulley and shafting. On the driving sbaft, instances are on reeord of. men or borses being ilhooked 
forms, in fact, an independent locomotive. Suitable A, as shown in Fig. 1, is a loose pinion; B, meshing from subterranean lines. Moreover, under the' present 
lifting gear and slings are arranged upon the beam, . into a gear wheel on the drnm of the hoisting machine, system of oondnits as e!tabiished in New 'york, electric 

, the gearing being worked from the ends of th� beams. the outer face of the pinion resting against a collar, C, subway: gu ,  explosiOns are addM to ihe list of .cci
. By means of this apparatus the heaviest guns.may Ue ,flxed .on the shaft, while on its inner face is formed a OOIltt,: ' ':B(it' . few days ago an electric , aonduit in 

quickly picked u p, moved to the de!'ired point, Knd ttie frietion flange. adapted to be �ng8.ged by ' a friction KjDeltai:8treet. exploded, blowing �ut manhc)le covers 
, load deposited with the utmost precision. Our en- clutch wheel mounted to slide on and turn with the and hlvoLving great possibilities of daollige to Hfe and 

graving is frow, La Ilust1'acion Espafiola. driving shaft. As represented in Fig , 2, where the property. 

THE GREAT TRAVELING CRANE AT TRUBIA. 
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ARMOR PLATE FOR WAR SHIPS. the progress of artillery. It became necessary to look 

The numerous visitors to the exposition remarked for a metal harder than iron-which is too easily pene
with great interest, in the pavilion of the Minister of trated ; and so steel has finally been appli�d to the 
War, the huge armpr plates exliibited as specimens of manufacture. At the same time a mixed metal has 
the armoring now applied in our navy. been created, consisting of an iron plate covered with 

The crowd stopped before these heavy and imposing a layer of hard steel, designed to break the projectiles 
masses, and were filled with astonishment on thinking at the moment of impact. 
of the power of the armorc�ads that. are capable of The turrets of the Amiral Baudin were manufactured 
floating with such a sheathing, and with more aston- of mixed metal by the Compagnie des Forges, of Cba
ishment still, perhaps, on thinking of the power of the tillon-Commentry, and the exhibit of this establish
machinery that llletallurgy now has at its disposal for ment included a curved plate weighing 70,000 pounds, 
obtaining such plates. The preparation of the military and which was 13 feet long, 6� wide, and 20 inches 
products serving for attack and defense was, in fact, thick. This plate is represented lying upon the ground 
the starting point of most of the progress realized for in Fig. 2, page 406. As for iron plates, we may men
the last thirty years by metallurgy, and of the inces- tion the large one which was the admiration of all 
sant development of its machine tools. the visitors, and is shown in Fig. 1. This plate shows 

In this continuous contest tbat has been going on be- the result of the shot of five projectiles, the impacts of 
tween the attack and the defense, between the cannon which are nearly tangent. The plate supported this 
and the armor plate, it is from metallurgy that each test without being fissured, a result that bears witness 
has demanded arms. The artillerist has endeavored to to the great malleability of the metal. This conside
obtain a lighter and, at the same time, a more resist- ration of malleability is of capital importance in deck 
ant gun, capable of giving, through the elongation of plates, in which' rents might lead to leakages, and it 
the chamber, a greater initial velOCity to the projec- explains the preference shown up to the present for 
tile ; and for the projectile itself, he has desired a welded iron for the protection of decks. 
harder and barder met!tl, capable, without breakage, of After the Amiral Baudin, the thickness of armor 
supporting a continually increasing energy of impact plates tends to decrease, and upon the four armor
against armor plates, which themselves are becoming clads not yet finished it is reduced to 18 inches at the 
more and more resistant. load water line. 

The engineer of naval constructions, on hi!! part, has If, with Engineer Hauser, we cOIWlider the course 
endeavored to give his armor plates all the resistance followed since the tirst armorclads up to the Amiral 
possible, by increasing the thickness up to extreme Baudin. we see that the total displacement has nearly 
limits, as well as by the best distribution of the metal, dOUbled, passing from 5, 800 to 11,400 tons, the wooden 
the Iflost scientific study of forms, and especia.lly the hull is replaced with one of iron, passing from 14 per 
use oC harder and harder metal. cent to 35 per cent of displacement, and the armor 

Hence result the ever new exigences in the manu- passes from 4� inches to 21� inches, with a weight 
facture of guns, projectiles, and armor, that have going from 16 per cent up to .35 per cent. The guns, 
necessitated the use of larger and larger ingots, with tirst placed in port holes, have gradually been rele
maneuvering apparatus and rough forging and finish- gated to the turrets, and the armored redoubt has 
ing tools, and the adoption of steels whose physical been entirely suppressed. The number of the crew 
qualities of hardness, toughness, and homogeneousness has not been modified much, for although that of the 
have always gone on increasing. Marengo reaches 750, we find that of the Amiral Bau-

It is thus that metallurgy has been led to develop its din to be but 5OO-a number less than that of th 
tool equipment continually from all points of view, Flandre. 
until it now works masses weighing from 90,000 to· . In the artillery properly so called, the calibers ofthe 
100,000 pounds, and which forgemen of former times guns, and especially the lengths of the chambers, are 
would never have thought of handling. It has scien- continually increasing in order to attain greater and 
titically studied the metal to be elaboJ::ated, and has greater velocities with slow-burning powders ; and 1276 
succeeded thereby in treating it under minutely deter- and 13 inch guns are now being · constructed that have 
mined physical and chemical conditions, thus making a chamber length of as many as forty calibers. The 
of the forge as it were a laboratory on a large scale. Societe des Forges et Chantiers de la Mediterranee ex-

Our national metallurgy can claim its part in the hibited a specimen of such a gun designed for the 
great progress realized by our armament, and such turret of a Japanese armorclad, and with which may 
progress, which will allow us to await the contests of be obtained a velocity of 229,600 feet at the muzzle. 
the future with more security, has been recognized by The invention of new explosives, making it necessary 
foreigners themselves, who have ordered numerous to protect the live works as well as the men at all ex
products from our national works. posed points. and the desire to lighten the ship so as 

The application of armor plate to·ships was proposed to give it that rapidity of evolution which is becoming 
by the eminent Dupuy de Lome in 1845, but the idea more and more necessary, make it appear as·if a new 
was not carried out until 1854, on the occasion of the transformation would take place in the armor plating 
Crimean war, and upon the personal intervention of of ships. At all points where fissures would not be of 
Napoleon III. At that time there were built five much consequence, an endeavor will be made to em
fioating batteries, which were protected with 4 inch ploy very hard metal, capable, with a smaller mass, of 
armor plate of iron. arrestmg projectiles that would pass through thicker 

These vessels, which constituted genuine forts rather iron plates, and the softer and more malleable metals 
than ships, reduced the fortifications of Kinburn in a will be reserved for points where fissures are to be par
few hours on the 17th of October, 1855, and, owing to ticularly feared. The progress that has been made in 
their protective armor, were but slightly injul'ed by recent years in the metallurgy of steel fortunj:Ltely per
the enemy's fire. mits of such a programme being carried out, and the 

This success decided the application of metallic exhibit of the Company of Chatillon-Commentry, in 
armor to sea-going ships, and the type of it was created particular, included complete series of plates of all de
by Dupuy de Lome. The Gloire was the first armor- 'grees of hardness, perfectly adapted to every applica
clad, and was followed by the Couronne, Flandre, tion that may be had in view. 
Magenta, etc. The weight of the cuirass was' then The large plate shown in Fig. 2 forms the extreme 
about 900 tons, and the number of men in the crew series of the soft metal. It has· a resistance of penetra
was from 500 to 600. Later on, about 1865, in view of tion one-fifth greater than that of welded iron, and at 
the progress of rified artillery, it was found necessary to the same time presents a perfect homogeneousness 
increase the thickness of the armor plate to eight that iron could not possess, and at least an equal mal
inches, and then came the type of vessels represented leability. 
by the'Ocean, in which the armor belt extended clear This may be seen by an examination of the indenta
around the ship, and descended 6X' feet beneath the tions made in the tests with normal and oblique fir
water, and rose in the center to form an armored re- ine:, for such results have never been obtained with 
doubt carring four lOX' inch guns. iron plates. 

At the four angles of this redoubt there were as many This �etal is peculiarly .well adapted for the sheath
turrets armed with 9-inch guns. Analogous arrange- ing of deck plates. Afterward came plates of medium 
ments are found on the Redoutable-one of the first hard metal, having an excess of resistance to perfora-

rDECEMBER 28, 1889. 
Bendlne the 1 1 0  Ton Gun. 

lt is stated that a 110 ton Armstrong gun has bent 
during test. No details have as yet reached us. Mr. 
James A. Longridge, C .E. ,  and General Maitland give 
the following particulars with regard to the life of 
heavy guns : 

It appears that the 110 ton gun-16J4 inches-will 
fire 95 ordinary rounds ; after· this the gun is unfit for 
service. The 67 ton-13� inches...:..will fire 127 rounds, 
and the 45 ton gun- 12 inches-will fire 150 rounds, 
after which these guns are unfit for service. The eost 
of the 110 ton gun is £16,500, the 67 ton gun £10,900, 
and the 45 ton gun £6,300. Thu!! the cost of the 110 
ton gun alone will be for each discharge of shot £174, 
for the 67 ton gun £86, and for the 45 ton gun £43. 
The cost of a single round for material alone for the 
110 ton gun is as follows : 

£ 8. d. 
9OO Ib. of powder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 0 0 

1,800 lb. projectile. . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . .  80 0 0 

Silk for cartrldltlL . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . .  . . .  . .  . .  . . .  3 0 0 
Deterioration ,of gun (life of gun taken at 95 rounds) . . . 174 0 0 

Total net cost of each round. . . . . . . .  . . . . . . . . . . . . . . .  327 0 0 
For the 67 ton gun : 

520 lb. of powder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
1,250 lb. projectile . . . . . . . . . . .

.
. . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Silk for cartrIdge . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Deterioration of gun (life of gun taken at 127 rounds) . .  

40 10 0 

55 10 0 

2 0 0  
86 0 0 

Total net cost of each round . . . . . . . . . . . . . . . . . . . . . .  184 0 0 

For' the 45 ton gun : 
295 lb. of powder . . .  . .  . . .  • . .  . .  . .  . .  . .  . .  . . . . . . . . . .  . . .  . .  . 23 0 0 
'714 lb. projectile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 0 0 

Silk for cartridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . .  1 0 0 
Deterioration of gun (life of gun taken at 150 rounds) . . 43 0 0 

\ l ---t-
Total net cost of each ronnd . . . . . . . .  . . . . . . . . . . . . . . . .  118 0 0 

The 67 ton gun would penetrate 27 inches of wrought 
iron at 1,000 yards, and the 45 ton gun would penetrate 
20 inches of wrought iron at the same distance.-17l.e 
Enginee1·. 

• •  1 • •  
&0 .... Wax Figure. oC Celebritle. are Prodnced. 

'I'he following is an abstract from an interview be
ween the artist and a reporter for the New. York 

Sun : 
I can always find young women willing to pose, and, 

nine times out of ten, obtain a subject whose face so 
closely resembles the photo in question as to answer 
all purposes. 

The " model " visits the studio and poses as the 
sculptor desires. First, a cast of clay is made of such 
portion of her anatomy as is required. About this is 
constructed a plaster of Paris mould, into which is 
poured· a  preparation of wax known only to this sculp
tor. The figure formed in this way is remarkably life
like, but by no means equal to the figures produced 
when a plaster cast is taken of the subject supposed to 
represent the individual the sculptor desires. Here it 
is the hard work comes in, and here it is the " model " 
wishes she had never agreed to undertake the task. 

She is positively assured that no harm will befall her 
and that she will be at liberty inside of five minutes. 
The assertions of the sculptor restore her confidence, 
and she says she is willing to submit to the ordeal. She 
is seated in a chair and the artist retir'ls to an adjoin
ing room. She becomes frightened, and wonders what 
is coming next. 

The sculptor comes in carrying with him the utensils 
of his trade. Again the girl is assured no harm will be- ' 

fall her, and she is requested to open her mouth. When 
she complies with this request, a quill toothpick is in
serted between her teeth and she is told to keep still. 
In less time than it takes to tell it, her face is covered 
with plaster of Paris. 

The quill toothpick allows the model to breathe, and 
the plaster of Paris, which is an inch thick, remains on 
her features a minute or more, until it is set. Then it 
is carefully taken off. The model receives from *1.50 
and upward. and her features wiH appear in some shop 
window later on as a fac-simile of some woman with a 
national reputation. 

These figures or busts are made to order for the pur
pose of supplying models for stores and m Ulieums. 
Aside from supplying museums, the hardest work in 
this unique business is to furnish models for hair-dresS
ing establishments. 

. , . . .  

ships constructed of iron. The substitution of metal tion a quarter greater than that of iron, and which are Spontaneonll Combnll&lon oC Co&&on Bale •• 
for wood permits of reducing the weight of the bull adapted for the belts of ships. Finally, we have hard The Boston Manufacturers' Mutual Fire Insurance 
and increasing the weight of the armor, the latter metal plates that are better adapted for the construc- Company has issued a circular calling attention to 
reaching 13% inches at the load water line in the ves- tion of light shields of all kinds, and the resistance of the danger of spontaneous com bURtion of bales of cot
sel under consideration. On this ship; the first one which exceeds that of iron by one-third. We have ton which have become impregnated with cotton seed . 
provided with armored deck, there is an octagonal re- here a series of important results obtained by the ap- oil. Two bales are cited which ' had absorbed two 
doubt protected with l1%,-inch plate and armed wiijI I plication o(scientific methods in the working of steel, hundred and fifty· six and one hundred and seventy
four lO�-inch guns. The armor plate employed is and we have thought it would be of interest to make five pounds respectively. Leakage from barrels con
i l'on and is 2J4 inches in thickness. them known, by reason of the services that our navy tained in the same cargo might account for the occur-

In the Amiral Duperre and the Amiral Baudin, the can hope from them.-La Nature. rence. Such cotton is very liable to heat and to break 
cuirass reaches its maximum thickness, so to speak, _ ' . \ • out into active combustion. The more frequent fires 
being 21 % inches at the center of the load water Une NeW' Photographic Len.. in cotton ships and warehouses, it is thought, may be 
and 15% inches beneath. The huge mass thus exceeds M. Ch. V. Zenger employs two cQrrect�on lenses of accounted for on this basis. lt is suggested by the 
the weight of 8,360,000 pounds, and the elements Qf magnesium glass of the �me fooal length, one concave company named, whose circular is signed by Mr. Ed
wliich it consists weigh no le.ss than ftOIll SI) tQ40 tons and the other convex. The focal lengtQ of the system ward Atkinson, the eminent statistician, that cotton 
each. · is th� same as tbat of the spherical mirror. ' The time bales should be watched and inspected. for this source 

Armor plate bas at the same time under�oile an es- of exposure for stars of the same size is reduced to a of danger. It is a good note of warning, and should 
sential transformatiori that has been necessitated by third or a quarter.-CQmptes Re�dU$. . be given full attention by all interested. 
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A DW BJ8� OJ!' RAPID '  DL:BGBAPllY-, station ' can be m.�()" ,to se�d an electrical i�pql¥ : trans�t� with perfect accuraoy , and with , a,  speed 

To those f&miliar with the history of telegraphy and through tbe relay, J, once during each revolution, th,is which produces ten or more impulses over the Jine for 
other great inventions, it appears strange that the in- will cause a spark to app�r in the reeess of the wheel, every, revol�t1on of the wheel. 

' 

vention of Prof., Morse should have retaiuedits identity A. once during each revolution of the wheel at the dill- '.rhe code of this "ystem consists of ten ,marks, made 
through all these years of telegrapbic development and tant station. If the spark in the r.eees8 of the wheel is in diff4!;l'e.Dt positions, and at ditJerent angles, the whole 
improvement. The ori�al code, and 8uQstantially produced at eacJ:!, time at the same point 'iu the revoln- ,when eQmbined,forming a monogram lik-e that shown 
the original instruments� have been and are, used � a, tion of the wheel, it shows that the two wheels are in Fig. 4, and in this monogram are the elements of al l 
great.er extent than any ot.her. 

' 
synchronous ; but if the spark appears at ditrerent of the letterl'! of the alpbabet. It is true that perfect 

The main improvements in telegraphy up to the points in the revolution of the wheel, it clearly shows Roman letters cannot be mp.de , from these elements. 
present time ha,ve the MOl'!le syste� @oI'" a basis, and that the �heels are not synchronous. If the spark' ap- but an approximation :to such letters can be formed, 

. consist .principally in increasin� th\! Capacity of the pears to travel forward, the receiving wheel, A, is re- and the message is as legible as any printing. The 
telegraph lines by duplexing and quadruplexing. and volved slowel"than the distant wheel. If; on the con- marks of this mon�gram , are produced by ten, al:ms 
by'the system known as •• Rapid T.elegrapby/' in whicb, trary, it appears to ti-s;.vel backward, the 'speed of the arran� ra.qially, and cat:rying armatures which are 
mesSages are tr�8mitted ' by means of a perforated receiving wheel is too high. The po�er is applied to operated by an equal number of electro-magnets. 
strip of paper, and received upon a strip of chemically the receivi� wheel in such a man� as to produce an These electro-magnets are num�ered from one , to ' ten. 
prepared paper. In all these systems the ��e is �_ oi'tfpeed. and the synchronizing ill effected by ap- As shown ' in the diagram, the instrument is ' ready 
used" and as a consequence, the message ,requi�� plylag either a mechanical brake or the finger or thum b for ' the transmission of a message. By transferril)g 
Iation into ebal.'aeters which are legible to the:g8n6r-. to the periphe� of the wheel until the, .speed of the re- the niultiple switch, N. to the contacts, I. the series of 
ality of people. ,." , ce(viog :wheel i. iO reduced as to cause the spark to ap- magnets, H, of the receiver will be thrown into com-

Other systems of telegraphy in wl:iich the messages peat: stationary. When this occurs, the instrUlQents munication with the commutator segments, ,while  the · 
are delivered in print are used to' a  limited extent. are in condition for tranlimitting or reeeiving mes- relation of the relay,' J. to the system still remains the 
Among 'these are the " Phelps printer " and the type sages. 

" -
, same. , The apparatus is provided wit.h a feed mechan

writer tel�raph ; but' these, as compared with the Surrounding the shaft; B, tbere is a sun wheel, E, ism whicb earries a stri p of paper under the printing 
other systems referred to, are slow, and are incapable Cli\rrying on its periphery twelve oommutator plates, arms, the feed being etJected by a step by step m9tlon, 
of being duplexed or quadruplexed. n,umbered from one to twelve. The plate is connected one step being produced by every revolution of thEl 

For years. inventors have known that great pOllSi- through the multiple switch, N, and brush with the shaft, B. , 

. 

bilities lay in a practicable means of synchronizing in- shaft. B, ,!lnd the shaft, B, receives a current from the Every turn of the wheel, A, produces a ,  character 
'3truments at the end of a telegraph line. and many at- brush connected with one Pille of the battery, L, the or letter, and, as a consequence, when the wbeel makes 
tempts have been made to secure atsimultaneo\ls dupli- other pole of the battery being. grounded, as shown. 1 ,000 revolutions per minute, 1,000 , characters or about 
cation of mechauical motions at points distant from Upo� the boss of the wheel, ,A. is secured a metallic 200 words will be transmitted. If the IIpeed is doubled, 
each other. This result has been accomplished by ring which is insulated from the boss, and ; has an an- it goes without saying that the Dumber of words will 
means of the pen4.ffi�1JL ' apll . .by, � pl\Onic ;w.lleelQ(. g� .. ann, , F, . , .wIJitlh ,teaches ov�r the �ation�ry sun � ' increased in th? . sal\le prop0rtijog. By the c �ld sys" 
(.Mo'l", bpt !¥, � . .  !iltt!lo�4,tb,ese. � falls �'E, aDd � a b1'Ush wtiroh contacts With the tems of synchronlZlng, the greatest speed attalDed il 
far snort of the ability of the current to respond in commutator segments; I, 2, 3, 4, 5, etc. A brush, b, 300 revolutions per minute. In the experiment of the 
the trap.smission of impulses or signals. toucbw: the ring of, the arm, F, and is connected with Visual Synchronism Company above referred to, a 

Our attention has recently beim called to an entirely the line. It will be seen that whenever the brush car- speed of 2,�00 revolutions , Per minnte w.as reacbed. 
new method of obtaining perfect syn- The printing is lione through :the' 'me-
chronism a.t a very high rate of speed. dium of an inking ribbon, so th.!1t the 
This method, together with a new tele- characters are perfect and durable, and 
grapbic code and transmitting and re- the message is ready for delivery as soon 
eeiving mechanism, are the invention of as it leaves the machine. The stri ps are 
Jb. J. Barris Rogers, who has also added prepared for transmission by a. swall  elec-
a lIimple and effective punching attach- tric punching device used in connection 
ment to ' be applied to any type-writing with an ordi,nary tfpe writer, 80 . tbat 
machine, 80 that the messages may be while the m,essage is written out upon 
w.ritten by a type Writer and simuItan� the type writer, ' the paper strip is pre-
ously cut in the tranllmittlng strip, the pared for the transmission of the message. 
whote bein� combiued into a 8ys�em A method of preparing strips which is 
wbleb. can be operated by any person of" somewh!lot more rapid tban t1;tat of tbe ' 
ordioa,ry intellige'nee at a speEid tar �a.t- type method is ilIustrate� by Fig. 2, in 
er th.;-tbli.t'�ttairi8d �y"a.raY' other Bys- . whiClb . a ten-keyed pel'�rator , ill used. temc6fte!.eg.-apliY. , '," : )  

, . '  , 
With ' this machine the preparation of , 

'.flris fYlltenl is ful9'''phJli,trated in our ' the mess&ge almost equals istenography 
froDt page engraving aud in tbe diagram, in point of rapidity. It is thought by 
Fig. 9-. :I!"ig. 1 ·Show8 .the transmitting . the promoters of this system that au 
portion of the apparatus in Perispective ; active manipulator could transmit a 
Fig. 2 �how8 tbe mailDer of using the de- speech directly by means of the ten-
tached punching macbfne ; :fig. 3 repre- ' • keyed punching machine without calling 
sents an electric,aJ punching machine con- l!'ig: 9.-DW nSTE. 01' RAPID TELEGlU.PlIY-DIAGBA. 01' CIBCUI'rB. in. the .iIl of stenography. A portion of 
nected with an ordinary'type writer; Fig. the speech could be recorded on the strip, 
4;is a view of the printed strip delivered by the receiv- ried by the arm, F. touches the. commutator segment, aDd the strip torn off and carried to' the transmitting 
ing machine ; Fig. 5 represents the code and a portiori 12, the '  circuit is completed over the ' line. and if tlds machine. and t�an8mitted while another strip was in 
of a perforated;strip ready for transmitting a message ; happens at both ends of the line simultaneously, both process of preparation. ' 
Fig. 6 shows the machine receiving the message " Fig. of .the relays. J, wilf be worked, and the spa.rks will It is obvious that the speed of tbe transmission of 
7 is a plab view of the printing device; and Fig. 8 is  a, appear in the two wheels at the same time. words could' be greatly increased 'by adopting a steno
sille-elevation. This system has ' been tested between The sun wheel. E; is movable ' around the shaft, B, graphic code, but this would necessitate the transill' 
Wallhington and New York in the presence of many and iis provided with an arm, G, opposite the segment, tion of the message. 
willl�known experts. The macbines demonstrating this 12, which i,s used t,o move the sup. wheel whenever the The transmission of secret messages by tbis system 
method were examined by us at the offices of the Visual spark appears stationary at a short dis�ance from iis is a feature of great iIll,portance. It '  is pjai n ,  that any 
SynchronisDl Co. , at 34 Broadway, N. 1'. W. B. Hop� n ormal position. ' :By moving this arm the sun wbeel, �on havill.,a typewr�ting macqine with a punching 
kins, general manager. ' .  - . ' E. with its ' comiinitator segments is bronght into attacq�nt, 'Or a: ten-keyed puncbing machine, ca.n , 

. As the synchronizing apparatus is the vital portion proper relation to the wheel, A. 'prepare mesaag8s apart from any C9nnection wi.th the 
of the system, we will first describe how the instru- Upon the shaft, B. is mounted a metallic cylinder, C, telegraph oiDce, and send such messages_ to the tele
ments at opposite ends of a long line are made to .re- over which the perforated transmitting strip is carried graph .0fDce . for trausmi8lion. As � .  precaution, the 
volve synchronously. At the ends of the line are ar- with an intermittent motion, being moved forward type,written �rd will be ,retained by the sender of 
ranged instruments which are. precisely alike, there- one step for each revolution or' the shaft. B. U pon the message, for future .compariSon with the trans
fore a description of one will answer for , both. ' Upon the cylinder, C, rests a series of contact springs, D, mitted message. if this becomes necessary. 
a 'shaft, B, is mounted a heavy fiy wheel" A, �bout numbered from one to ten, and ,corresponding with By a simple &Iteratiou of the punching mechanism. 
(ourteen iuches in diameter, and upon the boss oi thilJ the commutator Aegments having the same numbers. each pa.tron of the telegraph can have' a code of his 
�heer is pIaced a collar insulated froD;l the boss and The springs, D, are brought into electrical communica- own by which lDessages may be transmitted, which 
09nneeted ' with a , wire arm, a, which extends, into a tion with the commutator segm ents by the mul tiple can be rea,d only by the aid of a key furnished by the 
� , in -the rim of the wheel, A, to a. point within swItch, N, aud the connected wires, as shown: When sender: , The value of thiiJfeature will be appreciated 
striklDg distanee of the met&l of the rim. This wire is the perforated transmitting strip is passed over the in many UneS of btisiDe8.ll wher� it is of importance to 
�therwise insulated 80 thatwheQ, a secondary discharge cylinder, C, the springs, D, rest upon the paper, ,or m4lntain secreCy. 
is seilt through it. a spark will appear in the receiss of u pon the cylinder, C, through the perf�rations of the It is obvious that all the '  indistinctness a.nd uncer
t,he wheel. . ,  The secondary circuit through which the paper. tainty common to the use of chemical paper is avoidep 
IIp'are:'eurrent is sent is generated in the induction coil, During flach contact of the series of the springs, D; in this 'System. The ill etrects of the statiq. charge of 
a '  ',OJ)&' tenninal of the induction coil is , conneCted with the cylinder, ' C, a series ot contacts will be made the line are prevented by a. duplication of the relay, 
with,an in8�tl!l;ted ring on the b088 oi.the wheel, A, by by the bru$l1 carried by tlle arm. F. with the commu- which permits �f ' maintaining a contin�b,os current 
lpeimrpr'a ,brUsh,'and 'this ri� is in eleotrical conne&- tator segments, and there will be a correspondence upon the liIie. A great ' advantage is, gaiued in the 
tion Witb the nng whicb soppOrts the wire, a. ' The hi the frequency of these contacts and tHe 'position of parise of the �ontact of , the transmitting' contact otbttH: '�iDal of the, induetion 'COiJ ia connected elee- the springs, D, h'l contaet with the cylinde.r" 0, w' springs, thereby giving ample time for the ' current , to 
trieally with,a<blush which cOntacts,with the shaft, B. that When this brush contacts with any segment of act to itl! fullest extent: 
One ,eod of tbe primary wire of the indoetion ooUiS oon- the commut:l.tor, 'the ' brosb of the receiving ' instru- It ia, perhaps, unnecessary for us to enlarge upon 
�. With, the battery. 1 ; the other end is connected . 'ment will contact with the sallie segment, and w'u the a,4vaotages of this system, as'they' will be apparent 
to the ba.ak contact of the armatu� lever of the relay, therefore actnate a section of a segment of the receiv· to 'any ODe who will examine it after acquiring a mode
J, and this armature lever is , eOnqeeted with tile re- iog instrument which corresponds to the same section .rate knowledge of other systemll of rapid telegraphy. 
rnaiaing pole 01 the ' battery, V Whenever a current of the transmitting iilstFliinent. 

. 
, . " , : " : .; .. . I ' . . , ' " " 

passeli through , tbe relay • .  J, th4t primarycircqit of the It will therefor, be':' seen that as long . all, tbe TKHPii:U'l'UB.B OF THE Mool't IN SUNSBINB.-The , 
inp�ion coil, H, �� broken, and the :.wpulse set up in sparkB bi the ' Wbeel; A� reiuil.h;i ' in  'a fix-ad :posltion, 'mOst t'eeent reSe&rehes of Piofes8or S. P. Langley indi-' 
the �ry wire of th� � prOduces a spark in ttie or 80 long as the arm, iit c8.Ji :be m�ved llO as ' to " bring 'cate thatt he mean temperature of the sunlit l onar 
reeeiIlfpf the wh�L , ' , . it opposite the cavity ' as �'e 8par� .. is formed, 'there ' �il 1s pro1,>ably ,�wt . gr(i���t: �l1(\D lel'O Cent�e, or. 

Now it is evident �a.t if the whe.el, A. 'at the di,.tant will be peffeot ' IrnelirQP�. ·apd ;,,�� m4\Y be � .F�_ 
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POISONOUS FISH OF THE INDIAN OCEAN. 
BY NlCOLAS PIKE. 

All early voyagers to the Indian Ocean speak of the 
great beauty and variety of its fish. Comm erson and 
Bougainville, in their voyage round the world i n  1779, 
remained for a time at the Isle de France (no w  Mauri
ti us) and collected over a hundred different species, of 
which nearly two-thirds were new to science, and of 
nearl y all they made notes and sketches. After Com

merson's death the collections were 
set . to B uffon ,  but he neglected them, 
and later they fell into the hands 
of Lacepede, who described them very 
imperfectly from the dried specimens. 
Du meril, long after, found part of the 
MSS. in a garret over the Museum of 
Paris and some sketches in Strassburg 
Library. l'hey eventually found their 
way to Cuvier, who acknowledged 
their great use iii preparing his " Nat
ural H istory of Fish."  Many distin
guished men have col lected fish, but 
few have written any account of  them 
-past a rew anatomical notes. Dr. 
Desjardins wrote considerably, but his 
MSS. h ave all been scattered ; and M. 
Lienard not only wrote, but gave a 
valuable collection of fish to the Mu-
seum of Paris and Port Louis, Mauri-
tius ; but little is generally known of 
his writings. 

D uring my residence at the latter 
place I had exceptional chances for col
lecting and studying these fish. I was 
fortu nate enough to procure 500 species, 
now in the Museum of Comparative 
Zoology of Cambridge, Mass. , where twenty ·seven were 
descri bed as new species and one a new genus. 

No idea of their beauty can be formed from dried or 
alcoholic specimens ; they must be seen when fresh 
from the bright waters of the ocean. Brilliant as are 
their colors, there is no place in the world where there 
are more that possess deleterious and even deadly 
qualities. So much is this the case that the govern
ment has seen fit to impose heavy fines and imprison
ment on the fishermen who brmg such fish to markQt. 
It was thus difficult to procure speci mens of these fish, 
mostly unknown elsewhere ; so I had to watch for the 
boats that came inshore outside of the city, and get 
them from the men, who saved them for me when caught 
in their seines or on their l ines. Many of them are as 
dangerous to handle as they are poisonous for food ; 
and others with terrible weapons in their fins are eaten 
when deprived of them. 

Of the latter class are the Lafs I have written of be
fore, but every spine is cut as soon as caught, the flesh 
being innocuous. The Machaourau (Arius) and Cordon
niel' (Teuthis) are very nice pan fi!!h, but every fin m ust 
. be cut off before they come to market. The magnificent 
yellow-tailed Croissant, glittElring in scarlet ,  yellow and 
pu rple (a Ser-ran us), grows very large, and is termed a 
soulard, or d ru n ken fish, from its effects on its victim. 
They do not stop here, but the man grows delirious 
with sharp intesti nal pains, and the whole system is 
deranged. I was aston ished to see some fine ones land
ed, though not taken to market, and a .  fisherman told 
me that when well salted and prepared it can be eaten, 

'eitufifi t �mtritllU. 
They are mostly yellow, some with lines and others 
with a dark spot. The former are eaten, but the latter 
are always rejected. One of the family, of an intense 
crimson. with yellow fins, was brought to me. and I 
was cautioned not to let even a cat or dog get any part 
of it, as it was sure death in a few minutes. It is a 
curious fact that in nearly all the poisonous fish the 
most vivid colors oCllur. The pretty, harmless-looking 
little pink and yellow fish Dr. Steindachner did me the 

POISONOUS FISH OF THE INDIAN OCEAN. 

honor to name the Pikea lunulata is of the same deadly 
character. With the exception of a few of the scarlet 
rock cod or Serranus family, t he fish with gray coats 
are the fi nest eating and the safest. The edible, bright 
colored ones are mostly (loarse and strong to the taste 
-many so much so that they have to be skinned before 
cooking. 

In the family of the fJymnodontes we have some of 
the most singular and poisonous fish of the ocean. 
Most of them go by the name of Bou1'8e, and can inflate 
the body to double and treble its ordinary size. Some 
are covered with spines so dangerous it i s  exceedingl y 
difficult to handle them, and many can bite sharply. 
I had a la rge Diodon sent me alive, and I asked the man 
who brought it if  it would bite. For reply he picked 
up a thick piece of coral and put it in the creature's 
mouth, when it snapped it off as if it had- been a pipe 
stem. Another Diodon was preseoted to the museum, 
called Bon 

-
tau, or porcupine fish . EVElry part of its 

body was covered w ith spines turned every way, so that 
it was almost impQssible to touch it  without pricking 
the fingers. It was brought to the museum with a rope 
round the body : but the taxidermist who skinned and 
stuffed the fish lacerated his fingers and they quickly 
ulcerated, the hand and arm swelled, and he was un-
ablEl to use them well for months after. . 

Another fish of the same family. the Tetrodon lunal'is 
(see plate), or Bourse toto, is equally with other Tetro
dons very poisonous to man. It has no spines on the 
body, but has the curions appendage belo w that can 
be extended and collapsed at pleasure, covered with 
transparent th ree-sided spines of irregular shape. So 
many of the fa mily have the sac that it gives the Creole 
name to them, viz . ,  bourse or purse. Though its flesh 
is so deadly poisonous to man, like sharks and other 
ferocious creatu res, the lunaris has its enemies that live 
and thrive on it, and doubtless in time destroy it. - In 
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place was besieged by people come to see the big fish. 
It nearly proved a white elephant, for it was no joke to 
dispose of 570 pounds of poisonous flesh to get the skin. 
NumbElrs of colored men and women, Malabars, and 
Creoles came for it, but after what they told me I did 
not dare to give it to them. They clamored loudly for 
it, saying . . . It was too bad to waste so m uch good 
flesh. " At length an old fishel'wan, who came out of 
curiosity, assured me it was not the Boutre. but a fish 

that looked like it, and one h e  h ad 
caught years ago, and safe to eat. The 
poor, hungry wretches yelled with de
light, and such a scene took place ! As 
fast as the flesh could be cut out it was 
seized, and even the entrails and gi l ls, 
and, as I heard no more about it, I 
suppose it was edible. It now figures 
in the museum at Calli brid ge, Mass. , 
and Mr. Bliss wrote of i t  that it was 
supposed to be the Sen'anus horridus, 
which grows very large in the Indian 
and Chinese seas. 

There are two species of fJrammistes, 
black or brown, with white and l ilac 
stripes, very poisonous, and the fi"her
men particularly dislike to catch the III 
in their nets. They have an odor of 
strong, ill-smelling soap, that remains 
long on the hands after handling, as I 

know to my cost when skinning one. 
Ordinary soap and water has no effellt 
on it. a�d the strongest perfume scarce
ly covers it. These are not all the -
dangers in tropical seas to fish eaters. 
Very often the gray mullet, one of the 
best eating fish in these waters when 

fresh , is  rendered _ poisonous by the food taken by it 
occasionally. To gh'e an instance : A friend and my
self had two you['.g mullets boiled for breakfast-one 
for each. After a hearty meal, in about an hour I be
gan to feel nOt and grew red in the face. Presen tly 
the color "pread from my hands up the arms, and from 
that over the whole body in waves. I took 'a 'Strong 
dose of carbonate of soda, by my friend's advice, and 
lay down, for I staggered as if intoxicated. I grew red, 
hot, and stupefied, and at last slept very heavily for 
some hours. The fever had left me in sleep, and I was 
ghastly white on a waking, and ft;lt weak for several 
days. My Creole servant told me lliy mullet had eaten 
of the " coral flowers, " as he called the coral polyps, 
and hence the poisoning. These fish are so gtesdy that 
often, when the large polyps are expanded, they snatch 
at them and get a large mouthful before it has time to 
contract. My friend suffered no i ncQnvenience, as his 
mullet had, I suppose, taken the ordinary fish food. In 
conseq uence of this, many refuse to eat of the mullet 
at certain seasons of the year. 

It is a curious fact that with all the abundance of 
fish in Mauritius it is im possible to salt it so that it will 
keep more than a few days. There is a species of 
Teuthis slightly salted, called Corne, but it  has to be 
done fresh every three or four days, as it  decays so rap
idly. A little fish is salted in the St. B randon Isles, 
north of Mauritius ; but the bulk of the article is 
brought from the Cape of Good Hope and the United 
States. 

. . . . .. 
The llIountaln Sphinx . 

III Surrey County, North Carolina, there is a remark
able natural cur�osity in the shape of a mountain 
resembling the famous sphinx of Egypt in all its 
details. It lies east of the Blue Ridge mountains, on 
the Piedmont plains, l ike a gigantic lion ; its body at 

Fig. 2.-DECK PLATE OF THE SUCHET-PLATE OF THE 

one sent to the mmseum holes were perfo
rated through the thick skin on the side and 
in the tender part of the gills, through which 
the parasites had made their way, and must 
have been very annoying to the fish . They 
were a bright p urple and yellow. This 
bourse is very handsome, of an im perial 
blue on the back, t.he sides white, with a 
broad gold stripe exten ding to the eye, and 
the sac milk w hite, tu berculated between 
the spines. It averages about 12 to 15 inches 
long, and the bourse can be distended to 6 
or 8 inches deep_ Nnm bers of these fish 
float in the shallow waters within the reefs. 
Some without spines are often left by the 
tide on shore, wh ich look like leather balls. 
The boys amuse themselves pitching them 
about, for, when perfectly distended, the 
head is almost invisible and they bounce 
more like a ball than a fish. When tired of 
playing with thElm, they kick them back 
into the . water, and they soon make off. 
When on shore, in a collapsed state, they lie 

Fig. I.-IRON TEST PLATE FROM THE FORGES OF CHATILLON- -
FORMIDABLE-.- [For description see page 404.) 

but it wou ld be dangerous for any but an expert to risk 

it. Strange to say, the white-tailed Croissant is quite 
harmless and constantly eaten. though wherein lie the 
poisonous qual i ties of the one, to all appearance the 
sallie as the other, with the exception of the tail,  has 
yet to be d iscovered. A si milar fact is found in fish of 
She aepns. fJenJjoroge, called by the C�eoles fJiblots. 

to all appearance dead ; but as soon as touched by the 
returning tide, they recover and swiftly swim away. 

:Knowing my procli vities, my .friends occasionally sent 
me a rare fish, and one day I was astonished to see a 
cart arrive at my door with a fish over six feet long and 
weigh ing 570 pounds ! It was said to be a Boutre, or 
Serranus, and very rare. but poisonous. For hours my 

COJDtENTRY.-[For description lee page 404.1 
rigtt angle to the ridge and with head reared aloft as 
if in the act of rising. The head is of solid rock, 

several hundred feet in h eight. The shoulder and 
breast are finely proportioned, and at the distance of a 
rew miles it looks like a thing of life and intelligence. 
It rises about 1 ,500 feet above the plain, and can be 
seen for a distance of many miles. 
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THE NITRATE O F  SODA WORKS AND FIELDS OF 

CHILE. 

Our sketch at the top .left hand shows the works of 
the Liverpool Com pany. The upper sketch at the 
right gives an idea of the plains where the rough 
nitrate is mined. 

The lower engraving is a front view of the works of 
the Primitiva 00 . •  which is the most completely fitted 
up of any of the corporations engaged in this industry. 

Nitrate of soda has acquired each year a more im
portant position i n  commerce and industry. It is used 
to make nitrate of potash or saltpeter by double de
composition with chloride of potassium. This is done 
at the powder works. the resulting saltpeter being 
used for the manufacture of gunpowder. In Europe 
it is used in i mmense quantities as a ferti lizer. The 
agri cult urists there use it as a source of n itrogen . In 
the United States the farming practice is. so pecul iar 
that little success has attended the efforts to introduce 
it here on the scala that it seems entitled to attain. I f  

Ititutifi t �mtri. '�u. 
the Tamarugal 

. 
pampa, in the province of

' 
Tarapa�a. 

The depth of these varies between 6 inches and 12 feet, 
and they are covered with conglolllerates or a crust of 
porphyry, and sometimes of gneiss and syenite. The 
Ramirez deposits cover an area of 2, 600 acres. They 
skirt the pampa. and are situated 57 miles from the 
port of Iquiq ue by rail,  and 40 miles by direct mule 
road. 

. 

The crude product contains about 51 per cent of ni
trate of soda, 26 per cent of common salt, 6 per cent of 
sulphate of soda, and 3 per cent of sul phate of mag
nesia. Tb e remaining 14 per.cent consists of earth and 
insoluble matter. 

The caliche, coarsel y broken in situ into 25 or 30 
pound blocks, is carried by the trains to tbe stamping 
m ills, wbich break it  into pieces two inches square, 
whence tbey are sent to the dissol ving boiler. The 
treatment c.onsists in dissolving the calicbe in the 
mother-water deri ved from preceding treatments, and 
al lowing the sol ution to crystallize. There are t welve 

a conduit which leads it to a cylindrical reservOir 24%' 
ft. in diameter and 12 ft. i n  height, placed on a level 
with the ground. From this it  is pumped up for feed
iug the dissolving boilers. It generally marks 90° 
Twaddell. 

The products of crystallization are afterward spread 
over a floor with shovels and allowed to dry in the sun.  
Then they; are put into bags, i n  order to be sent to 
Iquiqne, the shi pping port for Europe and the Unitell  
States . 

The reSidua' 
still contain 3 per cent of nitrate, the 

greater part of whicb migb t be extracted by furt ber 
washing ; but this would percepti bly red uce the con
cen tration of the �other- water, and the evaporat ion 
would thereafter become more costly. 

. 
The work goes on d u ring the n igh t. The grounds 

are illuminated by two 6, 000 candle power arc lamps. 
.. - . . ..  

Rapidity oC ltIovemeut •• 
Science says a pianist, in playing a presto of MeJ1del.-

THE NITRATE OF SODA WORKS AND FIELDS OF CHILE. 

mixed in' with other materials to make up a fertilizer, 
it destroys the pulverulence of the mixtu re, so that it 
can no longer be fed regu larly by m echanical seed 
planters or drillers. This mechanical difficulty. trifling 
as it seems to be, has sqtticed to l�eep it out of A meri
can fertilizers. If any one could invent a method of 
mixing it with other material so as to prod uce a fertil
izer acceptable for American farming p ractice, a very 
i m portant market would be opened for this prod uct. 
Its efficacy is unqu:ast.ioned. Throughout the conti
nent of Europe it is used in great quantities with 
phosphates and potash salts by the beet root culti va, 
tor!! and other farmers. But in America a ferti l izer 
that does not lend itself to mechanical feeding with 
perfect regularity of feed. so that a given n umber of 
pounds to the acre can be distributed, is at a great dis-
ad vantage in the market. 

. . 

The formation of caliche. or nitrate, bed s is attributed 
to the decom position of ani mals and vegetables in con
tact with saline deposits left by the sea. In support 
of this opinion there is cited the freq uent presence of 
birds' skeletons, shells, fish. guano, and the eggs of sea 
birds in the vici nity of the deposits of caliche.  even at 
a depth of 10 or 15 feet under the surface, and also of 
iodine in the form of iodate of soda. 

The richest deposits are situated' upon the border of 

dissol ving boilers, each heated by a steel worm of six 
spiral s, in w hich circulates steam at four atmospheres 
prod uced in steel generators. 

As soon as the solution marks 110° by the T waddell 
densimeter, the steam is shut off, and thing!! come to a 
standstil l  for a q u arter of an hour. when the l iquid is 
allowed to flow into a conduit, from whence, through 
secondary pipes, it reaches the 

·
crystallizing backs. 

Its tem peraturo is then 115° . The resid uum is 
washed with water, and the latter, which contains 
nearly al l the remai ning nitrate of soda, is sent to a 
special reservoir. from whence it is taken by a centrifu
gal pump and forced into the nearest dissolving boiler. 
When all the wash-water has been expelled, the boilers 
are opened and the residuum is thrown into the cars, 
which carry it to the dump h eap. 

The crystallizers are ninety in number. They are 
15%: X 15% ft. , and have a depth of 3 ft. at one side 
and of 2% at the other, .so that the precipitate may be 
thoroughly drained. These backs are supported by a 
framework of Oregon pine. Under each of them there 
pass six joists, whose' ends carry a platform which 
serves as a passageway for the workmen who attend to 
the preci pitation. 

After the cooling of the liquid and the crystallization, 
the agua vieja, or mother-water, is dra�n off through 

80hn, played 5,5�5 notes in four minutes and th ree sec
onds. 'rhe striking of each of these notes. it has been 
estimated, involved two movements of the finger, and 
possibly more. Agai n ,  the movements of the wrists, 
elbows, and arms can scarcely be less than one move
ment for each note. As twenty-four notes were played 
each second, and each involves three movemen ts, we 
would have seventy-two voluntary movements per sec
ond. . Again, the place, the force, the time, and the 
d u ration of each of these movements was con trolled. 
All these motor reactions were .!onditioned upon a 
kqowledge.Qf the position of each finger of each hand 
before it was mo.ved, while moving i t, as well as of the 
auditory effect in force and pi tch, all of wh ich involves 
at least eq ually rapid sensory tfansmissions. If we add 
to this the work of the memory in placing the notes in 
their proper position, as well as the tact that the per
former at the same time participates in the emotions 
the selection describes, and feels the strength and 
weak nesses of the performance, we arrive at a truly be
wilderi ng network of afferen t and efferent impulses, 
cou rsing along at · i nconcei vably rapid rates. Such esti
mates show, too, that we are capable of doing many 
things at once. The mind is not a unit, but is com
posed of higher and lower centers, the available fund 
of attention being distributable among them. 
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RECENTLY PATENTED INVENTIONS. 
Eocloeerlng. 

LOCOMOTIVE BOILER-John Sharkey, 
Winnipeg, Manitoba, Canada. This boiler is made 
with returu fiues aud a smoke box at each end, a 
cylindrical steam drum extending horizontally above 
the entire length of the boiler, the throttie 'valve being 
located in the top of the steam drum, centrally throogh 
which is a chimney lioe, with other novel features, the 
object being to promote economy in the use of fuel. 

Hallway Appliance .. 

CAR COUPLING.-Charles W. Duncan, 
St. Louis, Mo. This coupling is constructed with two 
laterally-yielding headed coupling jaws, , an IInow
headed coupling bar projectmg between the jaws, 
aud an uncoupling slide or bar adapted, when throst 
forward, to separate the jaws lor uncoupling, the 
device operatiug to couple cars aotomaticaliy, while 
the uncoupling may be effected without train men 
going between the cars. 

CAR COUPLING. -Edward P. Eastwick, 
Jr., New York City. This invention relates , to an im
proved coo pIer of the vertical plane type, and provides 
means for pivoting a removable kuuckle in the draw
head iu a novel manner, whereby large bearing surfaces 
will be obtained without greatly decreasing the strength 
of the knuckle, Bnd also providing means for iuserting 
and holding the tail bolt in the shank of the di-awhead 
without removing the knuckle_ 

CAR ROOF.-Alfred P. Le Gros, Louis
ville, Ky. Combiued with rabbeted roof boards in 'a 
car roof is a painted cauvas folded and fitted into the 
rahbets, and a metallic cover litting on the canvas, the 
invention being an improvement on a former patented 
invention of the same inventor, for a coustroctiou 
designed to facilitate the rapid draimng of , the car roof 
dnring heavy ram. 

CAR STARTER. - Caleb T. Cieaveland, 
Kmgston, N. Y. A ratchet is arranged for connection 
with the car axle. a pawl in a swinging frame engaging 
the ratchet, while cables or chains are connected to the 
frame, one of which is connected to a spring while the 
o�her is connected to a transverse draught lever, the 
parts being so arranged that the fust pull of the 1:0rses 
will bear with increased effect on the forward axle of 
the car. 

Mechanical. 

INDEX FOR GEAR CUTTERS.-Michael 
Schirk, Plattsmouth, Neb_ This is an indicator attach
ment designed to be applied to an ordinary slotting or 
gear-cutting machiue, withoot material alteration of or 
injury to the machine, to show accurately the number 
of equal subdivisions iuto which the periphery of a disk 
is to be divided in cotting a gear wheel of any desired 
number of teeth. 

AUTOMATIC KNIFE GRINDER.-Alfred 
E. Creigb, Ronceverte, West Va, This is a, machine 
designed for ose in plaoing mills, box factories, etc ..  
automatically carryiug the knife hack and forth in con
tact with the grindiog wheel, while the machine can he 
so adjusted that when the knife has been Itround it will 
be aotomati�ally held from contact with the wheel, and 
the parts ·are so arranged that it will he Impossible to 
draw the temper from the knife being ground. 

MI.cellaneon •• 
WEATHER STRIP.-Alexand�r L. Kirk

patrick. Orrick, Mo. This strip consists of a holder 
formed of a metal plate folded upon iteelf, forming 
inner aud oot�r plates. their lower edges formed with 
fianges projecting toward each other, the plate or strip 
proper having its opper edge formed with a bead fittiug 
m the holder, with a slot in the beaded edge, and a pin 
extending from the holder iuto the slot, making an ef
fective weather strip which will not impede the open-
ing or closing of the door. 

' 

LINIMENT. - Harriet E. H 0 0 v e r, 
Lincoln, Neb. This liniment is designed as a remedy 
for sprains, bums, cuts, toothache, headache, and other 
pains or ailments, and is made of alcohol, oils of winter
green, hemlock, sassafras, etc., compounded in propor-
tions and after a mauner described. 

' 

FAN FOR ROCKERS. - Hermann Witt
mann, Rudolph, Wis. This is · an attachment for 
rockers, cradles, swingiug seats, etc., which may be 
readily and expeditiously secored in place without 
marring the furuitore, wherehy, as the chair is rocked 
backward and forward, a continuous lateral oscillating 
movement is imparted to the fan, a very slight rocking 
giving the fan an ordinarily sofficient movement. 

ORGAN CASE. - Hiram E. C h u t  e, 
Yarmouth, N. S.,  Canada. This is a caslDg with a fall 
board or key board cover which may be noiselessly 
opened by the depression of the pedals, the casing also 
fornishing means for the automatic closure of cracks 
aroond the pedals when the fall board is closed, 
whereby dust and vermiu are excluded from the in
terior of the instroment_ 

PHOTOGRAPHIC CAMERA.-George S. 
Moler. Ithaca, N. Y. This is a camera mooe especially 
designed for iustantaneous work, in which provision is 
made for storing and manipulating for exposure a 
series of dry plates, whereby a succession of plioto
graphs may be taken with great rapidity, and the plates 
u�ed in irregolar order if desired. 

�hen the lock or latch bolt is withdrawn, the improve
ment being also applicable for safes, an alarm or indi
cating apparatus being connected in the circoit with a 
battery. 

CHECK PUNCH. - SamUEil M. L e v y, 
New York City. This is a device for ponchlng ioto 
checks, drafts; etc., apertores representing numerals 
or ligores indicating the face valoe of the instrument, 
there being a block with clamping plate to hold the 
paper in place, rows of logs projectiog from the edges 
of the plate, and punches, each having on orie of its 
prongs a pin litting between the lugs ou the clamping 
plate. 

DRAWING AND MEASURING INSTRU
MENT.-William G. Curtis, Philadelphia, Pa. This is a 
combination iustrument in which is included a role, 
dividers. calipers, beam compasses, sqnares, etc., the 
rule being adapted .to use as an ordinary ruie in the 
usual manner, arid the invention covering novel parts, 
details, and combinations_ 

RULING PEN. - Reinhold H a n d e l, 
Leipsic, Saxony, Germauy. This is an adjustable pen, 
more particularly designed for roling the stave lines for 
writing music, ,its essential feature being that the 
distance between the several lines drawn by it can be 
readIly varied and adjosted, its teeth or points being 
all connected with a slide, by moving which the dis
tance between the separate pens is reglllated. 

JEWELER'S VISE.-William G. Shep
pard, McCook, Neb. Etch jaw of this vise is made 
with a horizontal recess, a seat plate litting iu the recess 
of one jaw with a sprin� behind its)uner end, its ten
sion regulated by a threaded rod and nut, the vise 
being designed to prevent injury to delicate work which 
might be Injured by being clamped too tightly by the 
jaws. 

WAD PULLER. - Myron A. Twitchell, 
Moville, Iowa. This is a device in which a plonger is 
movably held In a body portion. the plu�r having at 
its inner or lower end a laterally operating gripper, in
tended for ose in removiug wads from shells when It is 
desired to remove the load. 
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COMBINATION SCREEN. - S a m  u e I 
lIoldBworth, Brooklyn, N. Y. This is a screen made 
with pivotally connected arms and plates, the latter ar
ranged for counectiou with a window casiog, and guide 
or run ways engaged by eyes carried by the screen, the 
combination heing such that the screen may be easily 
stowed, or it may, if desired, he used as an awning sup
port. 
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ELECTRIC DOOR ALARM.-Edwin W; 
Taylor, Charlottetown, Prince Edward leland, Canada. 
This is an attachment for door locks and latches, by 
means of which au electric .circuit will he completed 

l\IUNN & CO., PuBLnB1!BI, 
381 BroadW&7, New York. 

T/i8 charge fur Insertion ulUl8r tklJl head iB 0t&8 DollIJJ" 
a line fur eack iflsertion ; about d,gkt tDOrd8 to a lint. 
Ad?JerlUementB mUBt be r6C111I6d at pu/JlwaiWn fdllce 
aB earl" aB Tkur8da1l morning to appelJJ"mnea:t iB81M!. 
Machine tools; catalogne No. 47-B ; wood-working 

machinery. catalOll:ue No. 62-A. ; steam pOwer, catalogue 
No. 48. Lanrest lines oll"ered by any firm In tbls country. 
Send for bed-rook prices. statlq exactly what you want. 
S. q. Forsalth Mach. Co., lIIanchester, N. H. 

Wanted-A mechanical superintendent to take charge 
of the manufacturing department of one of the largest 
Canadian harvesting machine factories. Most have had 
practical experieoce In a similar posltiou and a thoroullb 
knowledge of binder and mower construction. Box 462, 

Torooto, Ont. 

Capital will be furnished to place on the market a 
patented article of undoubted merit. Address, with par
tlcolars, box 123, Cleveland, O. 

Best Ice and Refrigerating Machines made by David 
Boyle. Chicago, Ill. 140 machines In satisfactory use., 

Guild & Garrieon, Brooklyn, N. Y., manufacture 
steam pumps. vacnum pumps, vaculUIl apparatus. air 
pomps. acid blowers. filter press pumps, etc. 

For the lateSt improved diamond prospecting drills, 
addresS the M. C. Bullock Mfg. Co., Chicago. Ill. 

Preeees & Dies. Ferracute Mach. Co" Bridgeton, N. 
The Holly Manufacturing Co., of Lockport, N. ., 

will s�nd their pamphlet, describing water workll ma
chlnery. and containing reports of tests, on application. 

Tuerk water motors at 12 Cortlandt St., New York. 
Screw machines, milling machines, and drill presses. 

Tbe Garviu Mach. Co., Laight and Canal Sts., New York: 

Billings' Patent Adjustable Four and Six Inch Pocket 
Wrenches. Billings & Spencer Co., Hartford, Conn. 

The Improved HydrauliC Jacks, Punches, and Tube 
Bxpanders. R. Dudgeon. 24 Columbia St., New York. 

lIIodels. e�en�1 wotk, and light machinery edu
structed to order. N. Brlandsen, 1111 Rlvlngton St� N. Y. 

Ssfety Elevators, stesm and belt power ; quick and 
amooth. The D. FrIsbie Co., 112 Liberty St .. New York. 

Belting.-A good lot of second hand belting for sale 
cheap. Samuel Roberta, 369 Pearl tit., New York. 

prSend for new and complete catalogue, of Scientllle 
ani other Books tor sale by Munn & Co., l1li1 Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Name. and Ad4re •• most accompa1ly, aU letters, 

or no,attentlon will be paid thereto. Thls la for our 
informatiou, and not for publication. 

Bafereaee. to former articles or answers should 
give elate of paper and page or number of 'qoestion. IO"lulr.le. not answered in reasOnable time should �'repeated; eorrespondents wlll bear in mind that 
some answers require not ' Il little reaearch, and, 
though we endeavor to reply to all, either by letter 
or in this department, eacn must take his torn. 

Speela' WrU&eo IuCor_Uon on mattera of 
, personal rather than general interest ::annot be 

expected without remuneration. 
Sclen,Ulc AlDerleao Supplemeot. referred 

to may be had at the office. Pllce 10 cents each. 
Boob referred to promptly supplied on receipt of 

pnce. 
Ml::;-:e!i' 

o
�!t!l:d�xaminatlon should he distinctly 

(1640) J. B. G. writes: We have a well 
65 feet deep, the ' water rises 7 feet above the surface. 
Water analyzed with the following result, parte per 
100,000 : Oxygen reqoired 0'11, free ammonia 0 010, al
bomenoid ammonia 0"005, nitrous aCId trace, chlorine 
2'21, total solids 38'2. 1. Would this be regarded as 
good water for public sopply' A. It is apparently an 
ex�elleut water. The chlorine is perhaps a little high. 2. 
Is it what is called hard or soft? A. The analysis does 
not discljse this. It cannot be seriously hard. 8. 
Please reduce it to graios per gallon. A. Moltiply by 
the decimal.O·58833 to effect the 4esired reduction. 

(1641) W. H. L. asks: '1. Where, on what 
kind of bottom, black bass are to be found. A. Black 
bass are foond on all bottoms, but the rocky bottom i. 
probably the best. 2. Is a muscalonge an overltrown 
pickerel? A. The moscalonge Is a distinct species.' 

(1642) W. W. P. asks : What books 
woold be of benelit to me ? I am a pattern maker. A. 
We can mail .. Pattern Making " by a foreman pattern 
maker, 379 illustrations, $3. 

(1643) W. B. asks (1) Where to obtain 
ebonite used on the reel of an inductiou coil. A. From 
any dealer in electrical supplies. 2. How can, I make 
any desired form of it I want? Can I mould it like lead ! 
A. By turning, sawing, and filing. It cannot he melted 
and cast. 3. Where can I �et cartridge paper? A. Use 
any thio, stron£ paper. 4. Does it make , any differ
ence how the wire is wouud on the reel of an ioductioo 
coil. whether it is from west to east, or east to west? 
A. No. 5. Is dooble insulated wire better to use than 
single insolated wire' A. Use good qoality single In
solated, relying on the shellac, etc., to perfect the Insu· 
lating. 6. A fum who deal in Geissler tobes. A. 
Cousult our advertisin� columus for dealers in scientillc 
apparatos. 
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projected by an Impalse of compressed air for a sbort 
distance, a full description of which mav be found in 
back numbers of SCIBNTIPIO AlIIERlOAN SvPPLEMENT. 
In a long tube a given volume of compressed air would 
only follow the moving body with decreasing pressure 
for the distance due to the amount of compression. The 
pressure of air must be constant behind the piston or 
shell within a pneumaUc tube in order to keep up the 
speed or velocity for any considerable distance. and 
also greater than the friction of the piston on the tube 
as well as friction of the air upon the sides of the 
tube, and to supply windage or leakage. The moving 
piston should be as light as possible and of a nature 
to caU8� as little friction as possible, for friction gen
erates heat, and the piston in a long pneumatic tube 
might accumulate heat enough to injure it ' or its con· 
tents. Pneuinatic tubes in use in New York have curves 
on a radius of 20 to 80 times their diameter, with 
pistons about three times as long as wide; with these 
proportions the pistons run freely. They are made of 
thin steel covered with leather. See �CIENTIPIC AMERI-
OAN, Octo 19. 1889, for illustrated description of 
the John pneumatic tube with a rolling ball. 

J. asks (1) how to split 
• A. Paste the paper between two sheets of very 

lir paper. When the exterior is quite dry, pull the two 
eets apart, and one-half will adhere to each sheet. The 

points are to have the outer sheets stronger and lirmer 
than the one to be split, and to have the latter nearly 
but not absolutely dry. The best liour paste works very 
well. If mucilage be used. it may penetrate the paper, 
when it will prevent splitting. It can also be some· 
times done by ' eoakmg the paper and laying it on a 
plate of glass, and by careful manipulatiou dividicg it. 
2. A medium hy which paper can be made transparent. 

' A. Castor oil. 3. What to use to mount transparent 
paper on glass, so that .it will retain its transparency' 
A, Mount with flour paste, and when perfectly dry 
saturate with castor 011. Dammar varnish or Canada 
balsam may be l!B6d to mount and render trans�nt in 
one operation. Or the paper _y be wet, attached to 
the previously varnished glass, which has been ' allowed 
to dry until tacky, and when perfectly dry can be 
thinned by rubbing with the wet lln£er. A llnal var
nishing completes the operation. 

(1646) W. V. E. writes : I have seen 
what looked like plain�glass, but by breathing on It you 
could see a picture. What was nsed to prodoce thi.r 
A. The design is very IIghtiy etched upon the glass with 
hydrolioorie acid. Fluor Hpar moistened with sol
phoric acid can be used. The process is described in 
our SvPPLElIlENT, No. 878. 2. I want a receipt for bird 
lime. A. The middle bark of the holiy is boiled for 
seven or eight hours In water. is drained, placed in 
heaps, and allowed to stay for two or three weeks until 
decomposed into a sllecies of mucilage. It is then 
beaten in a mortar, kneaded with water, and allowed to 
stand in ston6 jars for four or live days. An inferior 
kind is made DY boiling down linseed oil until thick. 
In the latter operation there is daD£Cr of sod den COIl1-
bustion; it should be done out of doors, and the pot 
shoold be kept covered. 

(1647) A. T. writes : 1. How can I make 
BJ"1e E:reBIle out of resin oil and lime, SItCh as Frazer 
axle grease? A. Dissolve � pound caustic soda in 1 
gallon water, add 3 pounds tallow and 6 pounds resin 
oil or 10 poonds oil alone. Heat to 210· Fah .. stir and 
mix as it cools. 2. Can I feed hogs with oil cake from 
castor heans pressed In an hydraolic press' A. We 
should not recommend it. a. 1 send you a sample of 
earth found in the neighbothood of this city; please 
state of what it is composed, and how I can ble&e4it 
snow white In order to 1lU soaps with It? A. Only 'by 
treatment with acid, which will probably make it toe 
expensive. It contait18 silica, alumina and oxldeot Iron. 
4. Has it any value as colo" A. No. POl!8ibly it might 
he of value for brick or terra cotta. 

(1648) K. G. asks (1) if meats disinfected 
by chlorine or chloride of lime putrefy afterward. A. 
They maY, lf the chlorine escapes completely. i. Would 
the chloride of lime prevent their ose ' A. It woold. 3. 
Is Labanaqoe's liquor eqoal to chlorine as a dlsinfect
aut? A. It Is about the same thing as regards efficiency. 
Ooe being a gas and the other a llqold, a direct compari
son is not easy. 4. Is Javelle water the same as La
barraque IIqoor' A. Javelle water is the same as the 
other" except that it contains less soda and more chlor
ine. 5. Which of them has the least odor? A. Javelle 
water ,freshly prepared woold have the �reatest odor. 

(1649) L. C. asks : 1. Have ydb ever de
scribed a motor of one or two horse power' If so, in 
what number' A. No. 2. Could the eight li�ht dy' 
namo described In No. 600, SCIENTIPIO AlIlEBtCAN Sup
PLlIlIIENT, be used as a motor? A. Yes. 3. If so, 
should any changes be made' A. No. 4. About what 
power would the eight light dynamo develop used as a 
motor? A. About 1 horse power. 5. What power 
would the eight light dynamo develop used as a motor " 
increased to twice the size of the one described in No. 
600' A. If twice the size linear, it woold be ahout 5 
horse power. 6. What power woold this motor develop 
if the lield magnets only are lucreased to twice tbe slzet, 
A. This would give an undesirable proportion, with ' no 
advantages. 

(1644) A. G. U. asks : What is the ve
locity given a solid body three fe�t lonl[, weighing lifty 
poonds, in a 10 inch tube, litting as neatly as a piston fits 
in a cylinder. by compressed air, at any given pressore 
you may select, that is, if the air follows the body, forc· 
ing it forward, what distance wiil the body travel be
fore reqoiring a new sopply of air to coutlnue the body 
at the highest speed ' What will be the friction to be 
overcome. and what is the most economical pre!sure of 
alr and weight of body to use? What material shoold 
he used for best resolts? What do you know from 
actual practice here and abroad....:.Paris. for Instance"': 
on the sobjecU What effect do corves have upon in 
A. We have no practical example of a heavy body as a 
piston movink( in a lon£ tobe at hilth velocities. The 
pneumatic gun il a lueceasful example of a heavy shell 

(1650) B: B. asks : In the event of lij:tht
ning striking an iron roof to a boilding, wha� would the 
ejfect probably he? Would the force of the electric cor
rent be dissipated by dlffosion over a large surface, or 
would it demolish the rooU If the I.ltter, what precau
tions ought to be taken to avert disastroos conse
quences? A. A metallic roof is an element of sRrety. 
If there are no rods, the lIj!;htning seems to divide and 
make its way by several paths to the ground. To pre
vent disaster, the roof should he connected by several 
rods to earth. The rods shoold be well grounded. 

(1651) W. B. G. asks : What is the best 
instroment for the drawiog of an ellipse, and where call 
it be obtalued' A. For drawing 1'1IIp@es trammels may 
be osed. They are sold by dealers in drawing materials. 
Ellipses can be drawn by the use of a thread and two 
pins. The pins are driven into the foci of the curve, 
the thread is tied loosely arouJld them, and a pencil 
placed agaillst the thread and straining it outward If 
moved aronnd, w,lll deecrlbe the desired curve. 
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(1652) J. G .  asks how to make artificial 

ivory. A. Many process"" have been used. One sim
ple .though not the most effective method consists in 
mixing powdered barytes with solution of white gela
tine to a pilste and compressin" it into moulds. The 
sbove may be soaked in strong a1nm water with ad
vantage. 

(1653) M. L. writes : Can you recom
mend any.method of finishing water color with a "loss' 
What I wish is enamel finish. A. Try varnishing with 
dammar varnish or Canada balsam. Good resnlts may 
be obtained by cementing the picture closely against a 
sheet of transparent celluloid film. 

(1654) S. G. asks if a current of the Edi
son I)!ectric light can be nsed for brass or copper plat
in� of small objects of about l> by 10 inebes square; A. 
The cnrrent has too high a potential. This you can re
duce by inserting resistance before or after your bath, 
eqnal in amount 1.0 about twenty times that of the bath. 

(1655) Subscriber.-For electric wiring 
of bnildings from a practical standpoint we recol.llmend 
.. Incandescent Wiring Hand Book," by Badt, $1, and 
also our SUPPLIDIENT, NOB. 603 and 699 • •  which we can 
supply for 10 cents each. 

(1656) P. O. D . . asks : On what does the 
strength of current in a tbermo-electric series depend? 
A. On the natnre of the· sub�tances composing the 
couples, on their nnmber and order, and on the difference 
of heat at opposite extremities. Experiments only can 
determine the relative thermo-electric potential of dif· 
ferent combmati\lns. 

(1657) C. W. writes : Will you inform a 
reader how to remove raw linseed oil from a fine qnality 
of brown stone, snch as is nsed for steps' A. Onr best 
advice is to oil the steps all over witllthe same oi1� You 
cannot remove it without. leaving a stain. 

(1658) J. W. L. says : PieaRe inform me 
�tlte cja!i��tt�� �ns are numbemd alld what 
part ot ali Inc 0Jt.0-8, 10,1%. 14, llf,'18 lind ·2(n:;'. 
preeent. I wish to make some gun tools ana have not 
the desired information. A. No. 8 '/'85 diameter, No. 
9 '''81. No. 10 '''79, No. 12 '''75, No. 14. '''72, No. 16 '''69, 
No. 18 '''66, No. 20 '''63, NO. 22 ·/I 62, No. 24 '''61. 

(1659) E. R. asks for the simplest and 
most effective method of affixing connection on carhon 
polo of Leclanche battery, to prevent the creepin�-up 
of the salts and the consequent corrosion. The 'carbons 
I .. aeare electric light .pencils, and cannot very well be' 
drilled through. A. Heat one end of each rod, and fill 
liB pores for about an inch with paraffin. Cast lead 
aronnd the paraffined ends of the rods. 

(1660) D. E. W. asks : 1 . , What can 
I paint the coils of the field magnllt and armature of 
simple electric motor with, so as to have tliem a bright 
red color ? A. Use shellac with a suitable pigment, 
English or Chinese vermilion. 2. I used !Jnned iron 
wire for my armature rin". Will it work as well as if it 
were hare? A. Yes. 3. How large' ,. candle power in· 
candescent lamp is equal to a com'!WJI .��ne ligll.tf 
A. 8 ClI-ndle • .  4. Would .the battery you d�crlbe tp rUn 
the mator- lim such Ii: light? A. Yea� 5. How many 
eells.-coa8isUng of two 'carbori plates 5X7 and ODO zinc 
5X7, would it take to make the motor turn! A. One or 
two cells will mako it tum. 6. Could I cbarge a one 
gallon storage bat� througb the day WIth two 
..  disqne " Leclancbe1Jells to rnn a 4 Or 6 candle power 
lamp an hour or so in the evening' How'should i con· 
neet it if I could? A. The Leclanche cell is not adapted 
to this use. 7. What do the Pocket batteries which are 
nsed to mn the small inc&ndescent scarf pins conelat of' 
What solntion IS used for charging? A. Carbon and 
zinc plates and a bichromate solntion. 8. Can I pro· 
duce lili:ht. by a battery, between two carbon points !4' 
inch in diameter or smaller? How large a battery will 
l need? A. Yes, 50 to 60 cells of Bunsen or Grove. 9. i 
have a nnmber of carbons which have been used in a 
Leclanche " pri.m ..  battery until the battery refused to 
work. ],{ow. will. these carbons work nearly as well (as 
new ones) in a 'bichroma� battery? A. They would 
work very well. 

(1661) W. S. V. ' B. asks for a form ula 
for making dry plate lantern slides. ' A. ll'1l1l' the East
man or Carbutt transparency dry plate, :S)4 X 4. expose 
in contact with the negative. three seconds, about two 
feet distant from a gaS burner. Develop the image with 
following' developer : 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l\i oz. 
Sulphite soda . . . . . . . . . . . . . . . . . . . . . . . .  50 grs. 
Eikonogen . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  4 grs. 
Carbonate of potash . . . . . . . . . . . . . . . . . . . .  3 grs. 

After development wash and fix in hyposulpliite soda 
20 grains, water 1 ounce. Wash for 20 minutes in 
changing water. then dry. For projecting the slides on 
a screen use a � Darlot portrait lens .. nd a 4 inch con· 
denser. The requisite lantern may be had from manu· 
facturers of optical goods. snch as Queen &; Co .• Phila
delphia, Pa. 

(1662) Z. W. asks (1) how to get a good 
polish on mahogany easily. A. Mix one part of boiled 
lill8ei:d oil with tyro parts of alcoholic shellac varnlah. 
Shake well before usinli:. Apply in small qll1llltities, 
with a cloth, and rnb the work vigoronsly until the de
'sired pollab is secured. 2. J am makin� a mantel orna· 
ment; what shall I place between the woodwork and the 
chimney, to pl'!'vent the heat from doing injury ? A. A 
piece or-polished sheet metal. 3. How to rid a fiower 
pot cOlltalning a centnry . plant from ants, which has 
been standing in the yard' all summer? A. Try filling 
the earth in the pot with tobacco smoke. It is said that 
leaves of greell wormwood scattered aboUt will disperse 
ants. 

. . , 

(1663) D. B. H. says : The creek touch
ing our house during heavy rains got. very high and 
wild. Wben the water reaches' a certain heili:ht (from 
5 to 8 feet above low water line), the wella'in tbe vici
nity of 850 to 1,800 feet get very c1ondy, Wllter tasting slight.ly of lrOn properties, yet after thelie inCj\8sant 
raills tho wells (among them an artesian' Wen) have be
come perfectly clear and water has a fresh taste. What 
Is the canse? A. The cloudiness' In the well water at 
times or' severe rains is' no don bt �.aused by surface leakage, either by soakage through the top soil 

J ,ieutifi, jmtrieJu. 
near the well o r  by direct drainage into the wells. The 
carelessness In regard to well snrronndings all over the 
country is remarked by maily observers having eJtperi
ence ill these matters. The same condition Ill! to sur
face infiltration Into pnmping artesian wells is also ob
servable. Water entering wells through the proper chan· 
nel Is filtered in all seasons alike, and should lIever be 
cloudy or mUddy; Too often the spill o.f a pump is al
lowed 'to form a mud puddle aronnd the well, which 
leaches the poison·breeding water back into the well 
-sources. of fever and disel!se. 

(1664) A Reader asks (1) ' for the process 
of silvering glass. l' have a small galvanometer mirror 
from which the hack has worn off, and I desire to re
place it. A. Place a drop 'of mercury on the hack of a 
small piece of looking glass. and thll coating Will be
come so loosened that yon can push It off over tbe:'edge 
and catch it upon the back of your galvanometer mir' 
ror. Or you can silver it tbus : Form a rim of beeswax 
around the edge, and pour upon it a solution of nitrate 
of silver containing » slight excess of ammonia. or a 
little more than enough to dissolve the brown oxide first 
formed by its addition. Ten grains of mtrate of silver 
to one ounce water Is sufficient. To this add as it lies 
upon the glass half ·as much of a solntion of the same 
strength of Rochelle salts in water. It should then be 
warmed to 700 or SOo Fah. by bein� placed near a fire 
or in the sun. 2. The recipe for making dranghtsmau's 
black and red liqnid ink. A,. For black. grind up India 
ink in a strong solution of borax. For red, dissolve 1 
drachm carmine in \i drachm liquor ammonia 0'880 
sp. gr. Dissolve . 20 grains gum arabic in 3 onnces of 
water, and mix the two solntiolll!. 

(1665) S. L. H. asks : 1. What is the 
specific gravity of the oil of juniper? A. 0'850 to 0'880 at 
59° Fah. 2. What is its boiling point? A. 302° tIo 359" 
Fah. 3. Where is tlW paper called Ohtmical News pub. 
lished' A. London. England. 4. Where is dynamite 
manufactured? A. In the United States and in Enrope 
In a mimber of places. 5. Whjlt 'boo�'.,�,,�n pub· ns'h�'6n llBsentillJ oils 'alid their manufacture? A; 'We 
recommend Brandt on " Animal and Vegetable Fats 
and Oils,'-' whicb we can snpply for $7.50. 6. Is there 
any book pnblished npon the manipulating of glass 
tubes and glassware, for the amateur' A. We recom
mend Shenstone's .. �ethods of Glassblowing for 
Amatenrs," which we can supply for SO cents. 7. Give 
a recipe for making an ink which will fade In say 
twenty·fonr hours, and a cheinical which will bring it 
back again. A. Write with nitrate of silver and a quill 
pen. Restore by exposure to hydrosnlphuric acid 
vapor. 

NEW BOORS AlO) PUBLICATIONS. 

REPORTS ON THE OBSERVATIONS OF THE 
TOTAL ECLIPSE OF THE SUN OF JAN
UARY 1. 1889. Sacramento. 1889. 
Pp. xx, 210. 

The title of this book snJliciently designates its con
tents. It gives the work done in observing the total 
ecliJilse of the sun in California, not'in only at the .Lick Obs��Vll.bli-�: jjUi l!f,fWiijpell4eJit o�-vers all, over·� 
State as well., It ·is. published by the authority of the 
leading university of California, and forms a most im. 
portant and valnable addition to the Lick Observatory· 
pnblications. The photograph given as frontispiece 
show!ng the c.rona during total eclipse is a gem in Its 
way • 

LA LUMlERE ELECTRIQUE. By L. Mon
tillot, director of military telegraph. 
Paris : J. & B. BaiIllire et Fils. ' Pp. 
408. 

The subject of generators. lamps, distribution and 
application of electric light. are given in great detail in 
this volume, which is very pro.fusely illnstrated. The 
practical . portions relating to machllles on shipboard 
and in thea�rs are especially entertaining for the gen
eral reader, while its numerous rellU7MB of all the 
changes that have been introdllced in the science 
and of all- the applications, with its numerous iIInstra
tiODS, make it of value to all. 
ALTERNATE CURRENT MACHINERY. By 

Gisbert Ka,?p, A.M.I.C.�. Ne.w 
: York : D. Van Nostrand Company. Pp: 199. Price 50 cents. 

This addition to the well known Van Nostrand series, 
because of the present Interest in the subject and the 
eminence of its author, may be said to have an especial 
valne. It is illustrated where required. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

more than one hundred thousand application. for pa
tents at home and abroad, enable us to understand the 
laws and 'practlce on both continents, and to po.sess un
equaled facilities for procuring patents everywhere. A 
.ynopsls of the patent laws of the United States and all 
foreign countries may ,be had on applicatilln, and perilon. 
contemplatlnll the securinll ot patent., either at home or 
abroad. are invited to write. to this office for prices, 
which: are low. in accordance with the time. and our ex· 
tensive facilities tor conducting the bnslness. Address 
MUNN. & CO .. ollice SCIENTIlI'IC AMERICAN, S61 Broad
way, New 'Vork. 

INDEX OF INVENTIONS 
POI' which LeUer& Patent · of' the 

UnlCed State. were Granted 

December 10, 1889, 
&ND E&CII DE&KING TH&T n&TE. 
[See note at end' of list about copies of these patenta.� 

Adjustable llana-e. P. Nathan. . . . . . . . . . .  . .  . . . . . . . . . .  '16.737 
Advertising devices for show windows. means for, 

operating, C. E. Naylor . . . . . . . . . . . . . . . . . . . . . . . .. .. 416,848 
Air brake attachment. W. Rymer . . . . . . . . . . . . . . . . . . . n6,OOil 
Alarm. See Door alarm. 
Alarm lock, J: W. Parrl.h . . . . . . . . . .  :: . . . . . . . . . . . . . . . . 417;01'9 
AnnunCiator, electrical. F. S. Carter . . . . . . . . . . . .. . . . 416,712 
Axle box, car. E. U. Benedict . . . . . . . . . . . . . . . . . . . .... . 416.890 
lJaI! fastener, R. Wilson . . .. . . . : . .. . . . . . . . .  .ill\ . . .. . . . . 416,m 
Bar. See Cutter bar. Detector bu. Harvester 

siCkle bar. . I 

Bark from tree section., machine for remov\nir, Door checl<, W. H. Clark . . . . . . ; . . . . . . . . . . . . . . . . . . .  417.1J9 
T. F. Horn . . . . . . . . . .  :. :: . . . . . . . . . . . . . . . . . . . . . .. . . . .  416,'184:· Door checl<, V. C .  Trabold . . . . . . . . . . . . . . . . . . . . . . . . .. . .  416,8'11 

Battet'y; See Secondary battery. Stamp battery. Door check, pneumatic. Smiley, Jr., & Shea . . . . . . . . . 416,758 
Battei-i plate, secondary; V. H. Ernst . . . . .  : . :  . . . . . .  417,1118' Doubletree sprinll, J. A. Simp.on . . . . . . . . . . . . . . . . . . .  416,767 
Battlnll, machine for fold1ng and compressing Draullbt equalizer, J. Kaulflnan . . . . . . . . . . . . . . . . .... . . 417.00 

cotton, H. Remoert . . . . . . . . . . . . . .. . . . . . . . . . . . . ... . 417,002 Draullht Ilear for vehicles. G. M. Rust. . .  . .  . . . . . . .  416,762 
Bed, folding, J. D. Ennes . . . . . . . . . . . ... . . . . . . . . . . . . .  417.157 Drana-ht hook, G. H'nvey . . . . . . . . . . . . . . . . . . . . . . . .. . . . 417,180 
Bedstead:foidlng. W. D. Snyder . . . . . . . . . . . . . . . . . . . .  417,108 Drain t.estlngi'pparatus. B. Meriam . . . . . . . . . . . .  , . . .  417.210 
Bee feeder.: F. E. M·erriman . . . . . . .  :; . . . . . . . . . . . . . . . . . 416,936 Drawing anti 'lJleasurlng Instrument, combined, 
Beehive stand. S. Llpp . . . . . . . : . . . . . . . . . . . . . . . . . . . ... . .  416.931 W. G. CUlils . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . .. .  41&,719 
Belt, voltaiC, h'. A. PhillippI . . . . . . .. . . . . . . . . . . . . . . . . .  416,803 Dredging apparatus. W. P. Hnmphrey . . . . . . 417.185, (l7.166 
Berth reirlster for sleeping car., eleotrtc, F. E. Dredging conduit support, W. P. Humphreys . . . . . U7,187 

Lelbnltz . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . .. . ,\ . . . . . . .. . . 417,062 DredA'lng scraper, J. C. Coult . . . . . . . . . . . . . . . . . . . . . . . .  H6.9!'9 
Berths. passenger recorder for sleeping' ear, F. B. Drier for fruit and like articles, G. & )'. FriCk ... . . .  /'17.0H 

Lelbnltz, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  417,051 Drill. See Rock drill. 

Bill or IIle holder. W. H. Cnshlnll . . . . . . . . . . . . . . . . ... . 417,1M Du.t conveyer, W. 8. Miller . . . . . . . . . . . . . . . . . . . . . . . . 416,\I1l6 
Billet forming, process and mechanism for, Smith Dyes. making azo, R. Grevllle-Wliliam . . . . . . . . . . . . .  417,2Il1 

& Pettigrew . . . . . . .. . . . . . . . . . . . . . .  · . . . . . . . . . . . . . .. . . 416,ll62 Electric conductor. Saville &.Win.pear . . . . . . . , . . . .  417,000 
Blade holder. W. O. Cree . . . . . . . . . . . . . . . . . . . . . . . . . . .  /,16,1JOIl: ;Biectrlc conductor�, drop switch for, C. J. Van 
Boat. See IMe boat. ' ' Depoele . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  U7.120 
Boiler. See Locomotive boiler. . f ',E1ectric light support, Schardt & Lutzenberger . . .  416.862 
Bolt. H. E. Smith . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  417,tQ\ . IIllectl1.c machine, compound dynamo, F. B. Rae . . 417.089 
Boot or shoe, J. L. Joyce . . . . : . . . . . . . . . . . . . . . . . . . .  417.04' BI8!'tric motors. coupling, E. W. Rice. Jr . . . . . . . . . . 416,7� 
Boot or shoe, L. E. Scate . . . . . . . . . . . . . . . . . . . . . . .. . . . . 416,861 Electrodes for secondary batterl ..... preparinll. J .  
Boots or shoes while being operated upon, Jack K. Pumpeliy . .  , . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  417� 

for holding. G. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  417,1<18 Elevator. See Harvesting machine elevator. 
BOring implement, J. W. Thackara . . . . . . . . . . . . . . . . .  417,116 Elevator. C. R. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.0117 
Bottle stopper. R. Bioeser . . . . . . . ; . . . . . . . . . . . . . . . .. . . 417,139 Elevator or carrier apron, eudless, I. M. Miller . . . .  417,066 
Box. See Axle box. Locomotive lire box. Paper Elevator starting and stopping device, C. ' W. 

box. 
. 

Baldwin . . . . . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . .. . . . . . . .  416.1l83 
Box, O. V. Bllttersdorff . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.892 Embroidering machine, R. T. Smltb . . . . .  ,: .. . . . . . . .  H6,811 
Boxes, machine for attaching metal clips to card- Engine.. See Cpmpound engine. RotIa!:T steam 

board, J .  Geiger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,906 engine. Steam:!lnglne. 
Bracelet. W. H. Ball.  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  1.l6,887 Engine 1I1;1k. Stiles &; CrOSs . . . . . . . . . . . . . . . .. . . . . . . . ... . . 416,ll65 
Braiding machine, T. h·inlll'm . . . .  "" . . . . . . . . . . . . . . .  416.005 Engine link motion, C. L. :Jllberle . . . . . . . . . . . . . . . . . . . .  416,';'23 
Braiding machine, D. D. Grillln . . . . . . . . . .. . . . .... . . .  417,]72 Engineer's Beat, H. W. Knapp . . . . . . . . . . . . . . . . . . . . . . . 417.192 
Brake. See Car brake. Power brake. TrUCk Equalizer, four horse. P. Baker . . . . . . . . . . . . . . . . . . . . .  H6,822 

brake. Eraser, rubber, F. W. B. Mccreedy . . . . . . . . . . . . . . . . .  417m3 
Brake. heads. balance spring for. C. C. Higham . . . .  417,]81 Evener, three horse. Reinemer & Lang . . . . . . . . . . . .  417,091 
Brldlle. suspension, G. W. Little . . . . . . . . . . . .  ; . . . . . . .  417,054 Excavatinll, grab bu(lket or digger for; H. Graf-
Bridges. foundations for signal rods for draw, J. ton . . . . . .. . . . . . . . . .. . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . .  416,836 

T. Hambay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.177 Exploslvo energy, method of aDd apparatus for 
Buckle. J. Beattie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,985 utilizing, W. Voge! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,123 
Buckle and snap hook. combined. C. Smlt� . . . . . . . " 416,868 Extracts, apparatus for making, I. Giles . . . . . . . . ... . 417,188 
Buckle, strap, C. Smith . . . . . .. . . . . . . . . . . .  , , . . . . . . . . . .  416.759 Extracts, apparatus for obtalninll,L. Scholtz .. . . . . 41'1.0116 
Bnet.lll, jnilpelllltr. J,--�yers .. . . . . . . .. . . . .  , .-.. . . . . . .  416.912 EyegllUls frame, L. Riemenschneider . . . . . . . . . . . . . . .  416,867 
Buggy washing de�, C. R.,JJutts . . . . . . . . . . . . . . . . .  416,824 Fabric. See Carpet fabric. 
Bnrner. See Ga. burner. Hydrocarbon bumer. Fan att.achment for rockers. H. Wittmann . . ... . . . . 416.1l81 
Butter. etc., case for packin!i'. J. h'. Ru.Un!i. , : . . . . .  416,751 Fan attachment for rocklnll chair •• C. S. Mitton . .  '17,067 
Button fastener tor gloves. etc .. sprlnll. J, Ker- Fare boxes. safety attachment for, L. l!'. Heck . . . .  416,916 

shaw . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . ... . .  417.191 Farm Ilate, R. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 417.1 18 

Button hook. G. W. Mable . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,932 Feed regulator. M. A. Swing . . . . . . . . . . . . . . . . . . . . . . . .  416.968 
Calendal'll and memoranda combined, holder for, Feed waler rellulator, R. Willetts . . . . . . . . . . . . . . . . . . 416.9;8 

H. P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,106 Feed water regulator "nd low water ala=. Cook 
Camera. See Photograph\e JJlllnera. & Thoens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,150 
Can. See Oil can. , Feeder, coagulant. J, W. Hyatt . . . . . . . . . . . . . .  417.004, 417,l1J6 
Can opener. O. W. Ekm8l1 . . . . . . . . . . . . . . . . . . . . .. . . . .. . . 417,010 Feeder, coagulant, C. H. Kendrick . . . . . . . . . . . . . . . . . .  417,046 
Can opener. A. Hunter . . .  · . . . . . . : . . . . . . . . .... . . . . .  . . .  417.002 Feeding re8&eots. apparatus for, J. W: Hyatt . . . . .  417.0.31; 
Candy tray. E. F. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,049 Fence, W. T. Manry . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  416,933 
Car brake, C. A. Cook . . . . . . . . . . . . . . . . . . . . . . .  416,1196 to 416,998' Fence; portable worm, B. F. Swift . . . . . . . . . . . . . . . . . .  417.206 
Car brake, C. V. Rote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.749 b'ence post. J. W. & J. A. Osborn . . . . . . . . . . . . .  : . . . . . .  411.077 
Car coupling, C. W. DuncaD . . . . . . . . . . . . . . . . . . . ... . . . . 417.006 Fences, tension device tor wire, D. H. Scott . . . . . . . 416,956 
Car coupling, E. P: ElUltwlQk. Jr . . . . . . . . . . . . . . . . . . . .  417,006 FenCing, M. D. Cummings . . . . . . . . . . . . . . . . . . . . . . ... . .  416,'118 
Car couPling. J. Skinner . .  .-. . .  " . . . . . . . . . . . . . . .. . . . . .  417.10.3 �'ile, bill, H. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,013 
Car door, freigbt. D. Manuel. . .. . . . . . . . . . . . . . . . . . . . . . 416.'19S File or rasp, J. Ridge . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 416,806 
Car, dumping. W. J. Bost .. ItL . . . . . . . . . . . . . . . . : . . . . . .  416,d94 Filter, R. iI<lorri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417JljO 
Car gate, Webber & Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,768 Filter bed. granular, J. W. Hyatt . . . . . . . . . . . . . . . ... . .  411.00'1 
Car heating device. W. VOllel . . . . . . . . . . . . . . . . . . .. . . .  416.87'l Filter strainer, J. W. Hyatt . . . . . . . . . . . . . .. . . . . . . . . .  417,088 
Car pedestal, W. Behrens, . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,77d Filtering apparatn., Shofeldt '" Lynch . . . . , . . . . . . .  416.866 
Car, railway. P. D. Whitehead. . . . . . . .  . . . . . .  . . . . . .  417.126 Filtration. apparatus for npward."J. W. Hyatt . . . 417,0.'11 
Car rootl A. P. Le Gros . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  416.928 Fire extlngnlsher. V. 4. Harder, . . . . . . . . . . . . . . . . . .. 416.888 
Car starter, C, T. Cle"veland . . . . . . . . . . . . . . . . . . . . . . . .  416,A91 FI ... extlngnisher, automatic, lL' P. Gleaaon . . . . . . .  418,7'lII 
Cars or other vehicles, wheel fender for tram. L. Fire eninllnl.bers, automatic sprinkler noz.le or 

Pom . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . ... . 417.066 valve for, W. Harkness . . . . . . . . . . . . . . . . . . . . . . . . . 411,026 

Cars by steam and hot water, .,.tem of heating, Fire .,xtlngIJishing system, automa�lc. Simmons 
R. :p. Kimball . . . . . . . . . . .  ' ... . . . .  , . .  , . . . . . . . . . . . . . . . .  4l6,8U & Hepburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,861 

Cards and paper. apP8l'atus for IInlshlng the Flag sta1f holder, T. C. Clark . . . . . . . . . . . . . . .. . . . . . . . .  416,9Ol . 
edlles of. E. J. Smith . : . . . . . . . . . . . . . . . . . . . . . .. . . . .  416,869 Floor for bulldlnlls, F. Furri888 . . . . . . . . . . . . . . . . . . . . . . n6,OO7 

Carpet fabriC, two-ply Ingrain, F. W. Read . . . . . . . 417,D90 Fln'ld 'raD, P. R. Gray. Jr . . . . . . . . . . . . . . . . . . . . . . . .. . .  417,111 
Carpet .tretcher; Foster & B .. rker . . . . . . . . . . . . . . . . . .  416,726 Flushing apparatn., R. Wal.h . . . . . . . . . . . . . . . . . . . . . .  417,126 
Carriage, cbild's. C. Rou.seau . :  . . . . . . . . . . . . . . . . . . . . .  416,750 Flushillg tank. I. Shone . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .  f17,100 
Carriage. child's. U. U. Speck . . . . . .. . . . . . . . .

.. . . . . . . . .  417,109 Fork. See Hay fork. 
Carriage seat, R. M. Stivers . . . . . . . . . . . . . . . . . . . . . . . . .  06,872 Fork, pan. and stoye . l!d lifter, combined. J. W. 
Carrier. See Ca.h carrier. Thrashlnlr machine McPherson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  416,736 

straw carrier. Frame. See Eyeglass frame. 
Car seat. movable, W. H. Lingle . . . . . . . . . . . . . . . . . . . .  417,053 Fur dressers, hair chppinlr bench for. E. Bcbroe-
Cart, self-loading dirt, S. M . .steven.on . . . . . . . . . . . . .  416.964 der . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  416.864 
Cart, soldiers. H. Gentzen . . . . . . . . . . . . . . . . . . . . . . . . . .  417,017 FurnaCe. !lee aas furnace . .  He.t air distributing 
Case. See Instrument and medicine case. Organ furnace. . 

case. Show case. GaUlle.' !!e.o .Adjos.ta\llll gange. Speed gauge. 
(lase for delivering clgarettll., etc •• S. Berge . .. . . . .  417.1.17 Garment, s uspensory; C. C. Taylor . . . . . . . . . . . . . . . . . 4 16.!r.O 
Cash carrier, F. S: Church . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.147 Gas and air, apparatns for mixing. E. B. Denny . . .  416,7;6 
Cash carrier, T. M. Kenney . . . . . . . . . . . . . . . . . .  416,9"...3, 416.924 Gas. apparat.us for the manufacture ot, T. J .  
Cash <mrrler apparatu., R .  W, SCper . . . . . . . . . . . . . . .  416.870 Close . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  416,b26 
Casting apparatus. stereotype, J. R. Cummings . . . 416.717 Ga. burner, coal oil, L .. J. W • .  Bim . . .. . . . . . . . . . . . . . . . 416,986 
Casting Ingots or billets, H. Aiken . . . . . . . . . . . . . . . . . . 416.705 Gas burner safety att!,chment, M. Siersdorfer . . . .  Hi.IO! 
Chain • •  heet met8l� F. Egge . . . . . .. . . . . . . . . . . . . . . .. . . . .  417.007 Gas burne� safety attachment, R. P. William •. . . .  416,979 
Chair. P. Flowers . . . . . . . . . . . . . .  . -. . . . . . . . . . . . . . . . . . . . .  416,006 Ga. burner; self-llghtlnll. E. S. Allen . . . . . . . . . . . . . . .  416.707 
Cbalr and iounge. combined. J. M. Grolr . . . . . . . . .. . . 416,887 Gas furnace. relleneratlve, C. M. Ryder . . . . . . . . . . . . 416,753 
Cheese vat. E. Wagner. Jr . . . . . . .  : .. . . . . . . . . . . . . . . . . .  416.768 Gas governor and pressure regulator, N. J. Ditto .. 416,722 
Chopper. See Cottop chopper. Gas light 8afety catcb, J. D. Bowman . . . . . . . . . . . . . .  416,896 
Churns; motive power tor; C. W. Slagel. . . . . . . . . . . 417,104 Gas lighter. electriC, N. Newman . . . . . . . . . . . .  417.075, 417,198 
Cigar bnnchlcg machine. C. H. Haullk . . . . . . . . . . . . .  416.911 Gas lightinll torch, taper case, and match box. 
Cigar bunching machine, Haullk & Wenigmann . . .  416,912 combined, Houchin & Riker . . . . . . . . . . . . . . . . . . . . .  417.000 
Clasp, T. Walker: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n7,124 Gas. obtalninll hydrogen. Mond & Langer . . . . . . . . . .  417,068 
ciasp and tag. M. Moose . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 4l6,798 Gas pressure regulator, H. J. Bell . . . . . . . .  417.134 to 417.136 
Cleaner. See Grain cleaner. Slate cleaner. Gate. See (lar gate. Farm gate. 
Clock movement and the like, H. S. Prentis . . . . . . .  416,� Gate. J. C. Ale.xander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,885 
Closet. See Wash-out clo.et. Gate, A. O. He .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.729 
ClotheS line. H. E. Percival . . . . . . . . . . . . . . . . . . . . .. . . .  '16,8M Gear cuttlnll machines, Index plate for, M.-Schlrk 416.964 
CIothespounder. G. C. Bronner . . . . . . . . . . . . . . . ... . . .  417.209 Generator. See Steam generator. 
Clothes rack, folding. J. & J. J . Kaulflnan . . . . . . . . . .  416.843 Glass mould. R. D. Haines . . . . . . . . . . . . . .  : . . . . . . . . . . 417.176 
Clutch appliance for elevators. C. R. Pratt . . . . . . .  417,086 Glass. mould for curving plate. J. Scott . • . . . . . . . . . .  417M 
Coat and hat hook. G. W. Wrlllht . . . . . . . . . . .. 411.123. 417.129 Gold from ores, extracting. G. W. Goetz. , . . . . . . . . .  416.781 
Coat and vehicle apron. combined. S. C. Horn . . . . .  417,028 Governor and cut-oll valve gear. J. D. Gray . . . . .. . . 417,170 
Collin. D. R. Johnso.n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,049 Grain bin •• electric ludlcator for, Thompson & 
Coffin flUltener. J. H. Scott . . . . . . . . . . . . . . . . . . . . . . . .. . 416.956 Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H7,lIt 
(''olns.'8ett ing for. T. F. Gaynor . . . . . . . . . . . . . . . . .. . .. 417,016 GraIn cleaner. B. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.916 
Combination screen, S. HOldsworth . . . . .. . . . . . . . . . . 417,027 Gralnlnll, F. A. Walters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.1116 
Commutator. J. A. Dalzell . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,720 Grate. J. H. Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,789 
Componnd engine. A.·J. Pitkin . . .  : . . . . . . . . . . . . . . .  417,083 Grinder, automatic knife. A. B. Crelgh . . . . . . . . . . . . .  417.001 
(',oncrete Illlxlnil machine. E. L. Ransome . . . . . . . . . . 416,950 Guard. See Hand guard. 
Corn .heller, hand. B. A. Mathew.on . . . . . . . . . . . . . . .  417,063 G nltar: E. J. Cubley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.716 
Cotton and preparing it for spinning, ete" machin- Guns. apparatus f('r faCilitating the loading of. J. 

ery for Illnning. H. U. Allen . . . . . . . . . . .  ,� . . .. . .. . . 416,886 B. G. A . Canet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.]45 
Cotton chopper and cultivator, combined. B. Gntter section and fastener, W. H. Hawkins . . . . . .  416,914 

Whitehead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,880 Bame flUltener, N. Lajle . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  (}6.926 
Cotton *ln feeders. distributer for, J .  L. Williams 416,883 Harne fastenor. J. L. O·Connor . . . . . . . . . . . . . . . . . . . . . .  416,852 
Coupling. See Car coupling. Pipe coupl\nir. Pipe Hammer. foot power, M. Redlinger . . . . . . . . . . . . . . .  417.201 

or hose coopllnll. Hammock. A. b·ortenbaugh . . . . . . . . . . . . . . . . . . . . .. .. . .  417,161 
Culinary utensil. S. N. Bryan . . . . . . . . . . . . . . . . . . . . . . .  416.711 Hand guard or silleld, A. H. Neale . . . . . . . . . . . . .. . . . . 416.849 

Cultivator attachment, J. A. HarrilL . . . . . . . . . . . . . .  4)6,727 Handle rack, S. S. Underwood . . . . . . . . . . . . . .. . . . . . . .  417.119 
Cntter. See Paper cutter. ,Harness attachment. J. Peterson . . . . . . . . . . . . . . . . . . .  " i6.!l45 
Cutter bar, Parker & Clark . . . . . . , . . . . . . . . . . . . . . . . . .  416,738 Harrow, Hollister & HnIL . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.183 
Cnttlng square boles, machine for, W. O. Gunckel 417,174 Harrow and CUltivator, double side, M. B. Goolnll ·416,9O& 
Dental Instrument. L. C. Bryau . ,  . . . . ... . . .  , . . . . .. . . .  416.989 Harrow • •  prlnll tooth, (J. W. COnllllu . . . . . . . . . . . . .. . , 416,995 
Deteotor bar, A. H. Johnson . . . . . .. . . . . . . . . . . . . . . . . .  4]6,92l Harve.ter sickle bar. J. A. SC .. eiL . . . . . . . . . . .. . . . .  416,9ft:I 
Die. See Watch case 41e. Harvesting machine elevator, C. D. 1'owne . . . . . . . .  416,764 
Dlglllng machines, tooth and tooth carrier for. Hay cap. J. H. Rice . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 416.747 

W. J. Yoltn� . . . . . . . . _ . . . . . . . . . . . . . .  . . . . . . . . . . .. . .  416,862 Hay fork, J. Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,917 
Dlslnfecting apparatns, E. L. Stream . . . . . . . . . . . .. . 417.113 Hay pres •• L. J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,89lI 
Dltohlnlr macllllle. 4. J. Meals . . . . . . . . . . . . . . . . . . . . . . 416.984 Heat reglaton!, drying rail and foot rest for, M. A .  
Door alarm, eleotrlo, E. W. Tarlor . .  , ;  . . . . . . . .. . . . . .  416,1111 81.1D8. �  . .. . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . .  41'1,108 
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4 1 0  j'eitutifi e �tutri,"au. 
Heater. See Soldering Iron heater. ' Plow, han;t, P. D. Graham . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.17.169 
Heatin2'. l iquid composition for use in systems Plows, plant fender for, Parker &; House . . . o • • • • • • 416,8)2 

of. M. Wanner . . . . . . . . .  . . .  . . . . . . . .  . . .  . . . . . .  . . . . . .  417,213 Pocket knife, J. V. Pilcher . . . . . . . . . . . . . . . . . . . . . . . . .  416.946 
Heating vessels or chambers by steam! C. Jones . . 417.189 POints. 812'na18, etc., apparatus for locking and 
Heel seats. machine for beading. J. S. Matthews .. 417.062 unlocking. S. T. Dutton . . . . . . . . .. . . . . . . . . . . . . . . . . 1.16.778 
Hinge. shutter, T. Steckel . .  . . . . . . . . . •  ,.. . . . . . . . . . . . .  417.111 Post. See F'ence po,t. 
Hinge. spring, H. W. Ketcham . . . . . . . . . . . . . . . . . . . . . .  417,047 Pottery machine, W. L. Shepard . . . . . . . . . . . . . . . . . . . .  1.17.099 
Hoeinll machine. J. B. Hurd . . . . . . . . . . . . . . . . . . . . . . . .  416.840 Power brake, L. P. Lawrence . . . . . . . . . . . . . . . . . . . . . . . .  417,194, 
Holdback, vehicle. H. J. Welch . . . . . . . . . . . . . . . . . . . . . 416,818 Press. See Hay press. Printing press. 
Holder. See Bill and file holder. Blade holder. Printing machines, form roller mechanism for, S� 

Flagstall' holder. Opera glass holder. Paper Whitlock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.820 
holder. Paper bag holder. Photograph cam- Printina: oil cloth in 'colors, machine for, W. H .  
era plate holder. Pipe holder. Shade holder. Paine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.17,IW 
Soap and brush holder. Spool bolder. Ticket Printing press. cylinder, B. Huber . . . . . . . . . . . . . . . . . . 416,786 
holder. Trolley bolder. Umbrella holder. Printing surfaces. preparation of, B. A. Brooks . . .  417.142 

Hook. See Button hook. Coat and hat hook. Protector. See Pianoforte protector. 
Draught hook. Puller. See Wad puller. 

Horseshoe nail ,  W. W. Miner . . . . . . . . . . . . . . . . . . . . . . . . 117.066 Pulley. W. R. Edelen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.833 
Hose reel, W. T. Y. Schenck . . . . .  . . . . . . . . . . . .  . . . . . .  416.869 Pulley, carrying, A. McLean . . . . . . . . . . . . . . . . . . . . . . . . . 416.943 
Hot air distributing furnace, E. Molloy . . . . . . . . . . . . 416;;;Y Pump and mea.suring tank. oil. H. F. McKenzie . . , 416,735 
Houses, construction of, R. Milde . . . . . . . . . . . . . . . . . . 416.795 Pump governor, automatic, J . A. Steininger . . . . . . . 417, 1 12 
Hydrocarbon b urner. J. A. Cowles . . . . . . . . . . . . . . . . . 417.152 Punch. check. S. M. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,9"�9 
Incubator. S. C. Campbell . . . . . . . . . . ' "  . . . . . .. . . . . . . . . .  416.774 Rack. See Clothes rack. Handle rack. 
Induction coil, transformer, etc., E. Thomson . . . . . 416,762 RaHway block signals, electric danger alarm for, 
Ingot mOUld. H. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.706 J. H. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,186 
Inkstand, A. P. Plcherean . . . . . . .  , . . . . . . . . . . . . . . . . . .  417,082 Railway passenger service register, L. J.  Carter . . .  416,991 
Instrument and medicine case. P. A. Lilly . . . . . . . . .  416.790 Railway sIgnal. a utomatic. Greenwood & Jory . . . . . 417.022 
Iron. purifying, T. Twynam . . . . . . . . . . . . . . . . . . .. . . . .  416,8U Railway switch. C. R. Dallenbach . . . . . . . . . . . . . . . . . .  417.156 
Jack for raising cars, H. F. Campbell . . . . . . . . . . . . . . . 416.900 Railway systems. system of supplying currents to 
Knife. See Pocket knife. electric, C. J. Van Depoele . . . . . . . . . . . . . . . . . . . . . . . 417.122 
Lamp hanging device, electric arc. J. McJ,aughlin 416.847 Railway trains. protectinl!!. J. 1. Conklin . . . . . . . . . . . . 416.713 
Lantern, A. H. &; J. T. Crawford . . . . . . . . . . . . . . . . . . . 417.000 Railways. system of switching for conduit elec-
Lantern, C. J. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.026 tric. C. J .  Van Depoele . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.121 
Lantern. signal. W. P. Myer . . . . . . . . . . . . . . . . . . . . . . . . . . 416.'199 Rake, J. T. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,763 
Lantern, signal, W. Nelson . . . . . . . . . . . . . . . . . . . . . . . . • . •  416.850 Rake and tedder, combincd, A. lake . . . . . . . . . . . . . . . 417,ll4O 
Leather, machine for treating, M. N. Howard . :  . .  : 416,918 Ratchet twister. L. H. Yourtee . . . . . . . . . . . . . . . . . . . . . . 417,211 
Life-boat, W. I .. uth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  417,195 Rattlers or other machinery, mechanism for driv-
Lifter. See Lid lifter. Pan lifter. Transom Ing. C. A. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,  416.984 

lifter. Reel. See Hose reel. Paper reel. Wire rod reel-
Liftioe and compreSSing device, S. B. Minnich . .  o .  416,733 iog reel. 
Liniment. G. Evert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  417,011 Reel. J. E. Mandeville . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  417.000 
Liniment, L. Hilke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,'130 Refrigerator. vacuum. B. N. J. Jacobs . . . . . . . . . • . . . .  416,788 
Liniment, J. G. & P. H. Knipper . . . . . . . .. . . . . . . . . . . . 417.046 Register. See Berth register. Railway passenger 
Link lifter, E'. G. Grove . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,023 service register. 
Lock. See Alarm lOCk. Nut lock. Wagon seat Regulator. See Feed regulator. Feed water regu-

lock. 1ator. Gas pressure re2'ulator. Speed regu-
Lock, F. Egge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H7,OO8 lator. . 
Locomotive. Faithful & Simpkin . . . . . . . . . . . . . . . . . . .  416.724 Retort lid. F. C. Prindle . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  416.865 
Locomotive boiler, J. Sharkey . . . . . . . . . . . . . . . . . . . . . 416,958 Rivets, etc., in jails, etc., mea.ns for concealing, 
Locomotive fire box. W.Malam . . . . . . . . . . . . . . . . . .. . . 417,059 W·. S. HuH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.16.787 
Locomotive steam engine crosshead. J. A. Stiles .. 416.966 Rock drill. J .  E' Dittman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.004 
I.oom. Ill, H. Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,020 Roller mill, J. DawMon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H6.90i 
I.oom let-oll' mechanism, G. F. Hutchins . . . . . . . . . . . 417,03.3 Rolling mill. tire, J. M unton . . . . . . . . . . . . . . . . . . . . . . . . .  416,787 
Loom temple, J. G. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,708 Rolling mills. reeling mechanism for wire rod. C. 
lIIalting machine. A. Wiggin . . . . . . . . . . . . . . . . . . . . . . . 416,769 H. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.94,0 
Match sticks. machine for making. O. C. Barber Rolling tires. J. Munton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.798 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • •  416,888 Roofing. etc., plastic COml)Ound for. Livingston & 
Matrix making machines. circuit closing device Griscom. J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,791 

for. C. L. Redfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,742 Rotary steam engine. C. V. Martin . . . . . . . . . . . . . . . . . . 417.196 
Matrix making machines, escapement device for. Saddlers' stitching horses, attachment for, C. F. 

C. L. RedHeld . . • . . . . . .  . , . . . . . . . . . . . . . . . . . . . . .. . . . .  416,743 Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.16.865 
Matrix making machines, feed device for. C. L. Sasn fastene •• E. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.029 

RedHeld . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . •  416,744 Sawmill dog. J, H. Miner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.9.37 
Matrix makina' . machines, impression device for, Sawmills, guard for circular, C. H. Stokes . . . . . . . . . .  417.204 

C. L. Redfield . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  416.741 Saw 8harpening machine, E. B. Rich . . . . . . . . . . . . . . .  416.743 
Matrix making. type die for, C. L. Redfield . . . . . . . . 416,nO Sawing machine, barrel head. J. A. Mumford .. . . . . 417.071 
Mercury, extinguishing, A. Sommer . . . . . . . . . . . . . • .  416,760 Sawing machines, brush attachment (or. J. Hobi-
Metal cutting and punching machine. J. H. Sand- son . . . .  . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,093 

ders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.860 Sawing machine. portable. W. D. Gunn . . . . . . . . . . . .  417.178 
Metal Jlanges, making ' wrought, Van Wagenen & Scales. grain. C. H. Cooley . . . . . . . . . . . . . . . . . . . . . . . . . .  416.714 

Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,816 Scales, wagon. B. F. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.76t 
Metal planing machine. L. W. Pond . . . . . . . . . . . . . . . 417,084 Screen. See Combination screen. Window 
Metals by electriCity. cutting. B. C. Tilghman . . . . .  416,873 screen. 
Metals from ores, plant for the extraction of, G. Seat. See Carriage seat. Cart seat. Engineer1s 

W. Goetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,780 seat. 
MetalliC rosette. r •• :c. Sagendorph . . . . . . . . . . . . . . . . . . 417,094 Secondary battery, C. H. Logan . . . . . . . . . . . . . . . . . . . . . 417.055 
Milking machine, cow, J. J. I.efeber . . . . . . . . . . . . . . . 417,050 Seeder. E. C. Tecktonius . . . . . . . . . . . . . . . . . . . . .  " . . . . .  417,115 
MIJI. See Roller mill. Rolling mill. Separator. G. A. Barnard . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,889 
Mouki. See Glass mOUld. Ingot mould. Sewing machine. R. Chandler . . . . . . , . . . . . . . . . . . . . . . . .  411.146 
Mop. A. W. Pa<{e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.078 Sewing machine •• wax thread, Cuming & Peirce, 
Mortising machine. C. Seymour . . . . . . . . . . . . . . . . . . . . .  417,098 Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.002 
Multiple switch board testing apparatus, C. E. Sewinl{ machines, cast-ott for wax thread, J. H. 

Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,808 Jacob . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  416.841 
Multiple switch boards. test cirCUit for, C. E. Sewing machines. spring motor for. D. M. Pfautz. 417.081 

Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.809 Shade holder. E. W. Rice. Jr . . . . . . . . . . . . . . . . . . . . . . . . 416.745 
Musical instrument. stringed, C. G. Schuster . . . . . . 416,756 Shades. machine for hemmin&r and sewing fringe 
Musical instruments, making reeds and reed to. J. N. Wiggin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,882 

plates for, M. Bray . . . . . . . . . . . . . . . . .  . ' . . . . . . . . . . . . .  416.897 Shades to rollers, maculne tor securing window, 
M usical instruments, reed for. Morgan & Dawes .. 417,069 J. N. Wiggin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41�.881 
M usk, making artificial, A. Baur . . . . . . . . . . . . . . . . . . . .  4.16,710 Shears and conveyer, combined, Smith & Petti-
Nail. See Horseshoe nail. grew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.961 
Nut lock, J. E'. Shoop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,960 Sheller. See Corn sheller •. 

Oil burning apparatus, W. Vogel . .  . . . . . . . . . . . . . . . . . .  416.876 Shingle or roofing plate. metal, W. M. Norcross . . . 416.651 
011 can. P. J . Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.939 Shoe stretcher. A. W. Cash . . . . . . . . . . . . . . • . . . . . . . . . . 416,775 

Thermostat. W. P. Powers • • • • . . . . . . . . . . . . . . . .  : . . . . •  416,917 
Thermometer, A. P. Trotter . . . . . . • . . . . . . . . . . . . ••• • • .  416.875 
Thill couplings, anti-rattler for, W. P. Tracy • • • ••• 416,873 
Thill couplings, anti-rattler spring for, W. B. 

Murbarger . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . • . . . • • • . ••• 417,072 
Trashing machine. A. R. Gustafson . • • . . . . • . • • • • ••• 417,115 
Thrashing machine straw carrier, R. R. Howell •• • 416.765 
Ticket holder, J. Gelsenheimer . . . . . . • . . • . . • • • . • • • • •  417.166 
Torpedo. railway, J. H. Bevington . . . . . . . . . . . . . . . . . . 417.138 
Torpedoes, firing mechanism fOf. A. Von Buona.c-

corsi di Pistoja . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.206 
Torsion spring for vehicles. E. Jarrell . . . . . . . . . . . . . . 417.041 
Toy or game. W. P. Lyle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,058 
Toys. vehicles, etc •• Jluideway for traveling, J. E. 

Gau8e . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  417.015 
Transom lifter. E. Hippard . . . . . . . . . . . . . . . . . . . . . . . . . .  417.182 
Tran8planter, Broadhead & Halne8 . . . . . . . . . . • . . . . • 16,898 
Trap. See Fluid trap. 
Trimmer. See Wall paper trimmer. Wick trlm-

mer. 
Trimming and slittlng machine. J. B. Crosby, . . . . .  416.829 
Trolley holder. W. F. J enkins . . . . . . . . . . . . . . . . . . . . . . .  416.920 
Truck, brake, hand. R. D. Messinger . . . . . . , . . . . . . . . .  416$t6 
Trus8. J. Perkins . . . . . . . . . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . 416.7311 
Truss. G. Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,770 
Tube or pipe machine, J. M. Riley . . . . . . . . . . . . . . . . . . 416,858 
Tube skelps. machine for scarfing and bending. J. 

Hooven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,7J1 
Turntable, cable grip, C. Scholz . . . . . . . . . . . . . . . . . . . .  417.212 
Turnstile, registering. J. Brady . . . . . . . . . . . . . . . . .. . . . .  417,141 
Tuyere machine. N. Foust . . . . . . . . . . . . . . . . . . . . . . . . .. . . 417.164 
Tuyeres, making, N. Foust . . . . . . . . . . . . . . . . . . . . . . . . . .  417.16:J 
Type distributing machine, R. W. Nelson . . . . . . . . . . 417.074 
Type setting machine. T. J. Lumls . . . . . . . . . . . . . . . . . . 417.057 
Umbrella holder. G. A. Schoenlke . . . . . . . . . . . . . . . . . . 416.755 
Valve. J. H. Daly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '17.003 
Valve, Pratt & Robison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,948 
Valve. balanced slide. E. V. Thomas . . . . . . . . . . . . . . .  416.812 
Valve operating device for elevators, electro, C. 

W. Baldwin . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . .  417.132 
Vaporizer. F. C. Hawkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.913 
Vat. See Cheese vat. 
Vehicle, S. P. Burdick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.143 
Vehicle running gear. H. M. Oliver . . . . . . . . . . . . . . . . .  416.65.1 
Vehicle standard, S. Graham . . . . . . . . . . . . . . . . . . . . . .  1.16,910 
Vending machine. J. Corbett . . . . . . . . . . . . . . . . . . . . . . . . "1f1,828 
Vending machine. COin controlled. J. Corbett .. . . . . 416.827 
Vermin exterminator. pou!t.ry. E. Roop . . . . . . . . . . . . 416.951 
Vest adjuster. D. W. Bergey. " . . .. . . . . . . . . . . . . . . . . . . .  416,891 
Violin, E. Gruenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.726 
Vise. W. G. Sheppard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.959 
Wad puller, M. A. Twitchell . . . . . . . . . . . . . . . . . . . • . . . •  416.975 
Wagon seat lock. S. R. Lewis . . : . . . . . . . . . . . . . . . . . . . . .  416,930 
Wall paper trimmer and straight edge, A. J. Glb-

SOIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.167 
Washou-out closet, porcelain. J. Reid . . . . . . . . . . . . . . 416.856 
Wash stand, cabinet. F. II. HUngu8 . . . . . . . . . . . . . . .  416,919 
Watch case die. W. H. Fitz Gerald . . . . . . . . . . . . . . . . .  416,8:15 
Watch cases, device for manufacturing, F. Ecau-

bert . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.802 
Watch lids. etc., mechanism for the manufacture 

of. E'. Illcaubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.801 
Water wheel. current. R. E. Gray . . . . . . . . . . . . . . . . . . .  1.17,021 
Weather strip, D. Hartley . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.178 
Weather strip, M. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . 417,184 
Welding machine. electrical pipe or metal. H. E. 

E'owler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.17.013 
Wheel. See Paddle wheel. Water wheel. 
Whip center. E. Ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417,203 
Wick trimmer. S. M. Houck . . . . . . . . . . . . . . . . . . . . . . . . . 1.17.031 
Winding mechanism, clamp collsr lor. J. IBarrett. 417,133 
Window. Anderson & Huil . . . . . . . . . . . . . . . . . . . . . . . . . . 416.772 
WindOW screen, D. Hartley . . . . . . . . . . . . . . . . . . . . . . . . . . 417,179 
Window screen, S. Roebuck: . . . . . . . . .  � " . " ' . " " " . '  416,800 
Wine. detecting colOring matter deriVed from 

coal tar in. Mathieu &; Morfaux . . . . . . . . . . . . . . . . . . 416,794, 
Wire fabric. archltedural. C. H. Cooper . . . . . . . . . . . . '16.826 
Wire rod reeling reel. C. H. Morgan . . . . . . . . . . . . . . . . tI6.94,1 
Wood bending machine. B. Ludwig . . . . . . . . . . . . . . . . . 417,056 
Wood polishing machine, Osborn & Richards . . .. . . 416,801 
Wrench. See Pipe wrench. 

DESIGNS. 

Bracelet, E. P. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 19.472 
Button, C. D. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.431 
Chateiame bag. J. Henkel . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  19,479 
�'ence block. wire, Schwartzengraber & BII •• . . . . • . . 19.482 
Memorial cross. P. W. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . 19.471 
Panel. ornamental. A. B. Cameron . . . . . . . . . .  19,418 to 19,478 
Weeding hook, S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.430 

Oller, E. L. Rand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,94,9 Show case. D. I. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 416.92'l TRADE MARKS. 
Opera glass holder, J. S. Spencer . . . . . . . . . . . . . . . . . . .  416,871 Shutter fastener. J . I •. Cherot . . . . . . . . . . . . . . . . . . . . . . .  416.992 Blocks. sets or series of picture,-P. Cox . . . . . . . . . . . . . . 17,255 

[DECEMBER 28, 1 889. 

Inalde Pa .... , eBch In_nion - - - ,.:i cents a III.e. 
Back Palre, eR ch In8erlioll - - - 81 .00 .. line. 

The above are charj{e8 per agate line-about eight 
words per lIne. This notice 8hows the width of the line. 
and is s�t in agate type. Engravings may head adver .. 
tisements at the same rate per agate line, by measureM 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next iS8ue. 

USE ADAMANT WALL PLASTER 

S P E C I A L  N O T I C E !  
We have just issued a Catalogue and Price List of ¥ining, TunneJinll. and Quarrying Machinery. ThIS catalogue will be maifed free to contractors, engineers, and to any one engaged or interest&! in rock excavation or compressed air. To all other persoDs it WIll be sent on receipt of 50 cents in postage 8tam p •. 

INGERSOLL-SERGEANT ROCK DRILL Co., 
10 Park Place, New York. 

DOES YOUR PATENT PAY? Ua'lt�t
a I»��e��O:!�. ,�'b�d lo

s�g������I 'Pn�����r:' ��:a\� on how to invent, how to interest capital, how to estimate the valne of a patent. bow to sell patents, on form .. ing companies. forms for licenses, etc. Price .t. J. F. DAV I SO N  & CO . .  1\110 Broadway, N. Y. 

Oranges, etc., for shipment, preparing. S.  Far- ShuUer fastener. F. Mesker . . . . . . . . . . . . . . . . . . . . . . . 1.17.064 Buttons . cull' and collar. F. I. Marcy & Co . . . . . . . . . . .  17,288 well . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 416,834 S
s
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' ·.·I' Un· a· ·1.
· · · · · · · · · · · · · · ·  . . · . . . . . . . 416,925 Cotton sheetings and shirtings. Jackaon

_ C
ompany.. . •  STEEL TYPE £lor TYPEWRITERS Organ case. H. E .  Chute. . .  . . . . . . .  . . . .  . . . . . . . . . .  . .  416,996 � � " lc 251 17 252 17 26.� � J Orlrans. pneumatic action for pipe, J.  E. Treat . . . .  416.874 Signal rods, anti-friction guide for, J. T. Hambay 416,783 H D H - al" 

, • • • I Stene' lis St el St p R bber Dyspepsia remedies, . • ughes � . . . . . . . . . . . . . 17.250 , , e  am s, U Oven. A. W. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.16,839 Signaling apparatus, trai n. S. T. Dut;ton . . . . . . . . . . . . 416.777 Food birds' Snook & Halbe 17 26() d M t i T Wh I Paddle wheel. feathering. R. E'orward . . . . . . . . . . . . . .  417,162 Slate cleaner and eraser. H. RothermeL . . . . . . . . . . . 416,807 G e ' I b '. ", ting wool 'd' "ih�; ' �Ii�" � '  �h'' ' '  . 
• .  an e a ype ee s. 

Pail support, milk, J. W. Bliss . . . . . . . . . . . . . . . . • . . . . . .  416,987 8late!frames, pencil holder for. J. O. Hebert . . . . . 416,728 r ase. u rl I . • 
.

' an 0 • a 10- New Y01'k Stencil Works. Mfrs. . B .ery, ColumbIa Refimnl' co . . .  : . . . . . . . . . . . . . . . . . . . .  17.248 100 Nassau Street New York. Pan lifter, J. E. Mason . . . . . . . . . . 0 . . . . . . . . . . . . . . . . . . . .  411,061 Smoke CODsumer, . F. Fay . . . . . . . . . . . . . . .  0 0  . . . . . . . . .  41 7,160 Hair tonIC, tooth powder1 and tOilet powder, G. W. ' .  Paper bag holder. J. Lee . . .
.
. . . . . . . . . . . . . . . . . . . . . . . . . 416,845 Soap and brush holder. W. P. Stott . . . . . . . . . . . . . . . . . 416.967 Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.265 Paper bags. machine for stringing. J .IWest . . . . . . , . 416,819 Soldering iron heater, G. B. Snow . . . . . . . . . . . . . . . . . . . 417.107 Leather goods, fancy. V. Le Brun . . . . . . . . . . . . . . . . .. . . 17.266 Paper bOX, B. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.076 Spectacles, P. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.080 Medicine for the cure of rheumatism, neuralgia. Paper box machine. T. �'Iynn . . . . . . . . . . . . . . . . . . . ... . .  417.012 Speed gauge, O. Braun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.896 and like diseases, M. Rennie . . . . . . . . . . . . . . . . . . . . . . 11.272 Pap.er cutter, Boyer & Geyer . . . . . . . . . . . . . . . . . . . . . . .  417,140 Speed regulator, C. S. Tainter . . . . . . . . . . . . . . . . . . . . . 416.969 Medicine for the removal of the ell'ect. of over-in- . 

Paper fastener. H. A. Free . . . . . . . . . . . . . . . . . . . . . . . . . 1.17,165 Spirometer, coln-controlled, F. E. Robinson . . . . . . 416.659 dulgence in drink, R. J. Philippi . . . . . . . . . . . . . . . . .  17.271 Paper holder and cutter. roll. J.  B.  Lawton . . . . . . . .  416.927 Spokeshave. I. Camler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417.144 Oils. lubricating, G. C. Field . . . . . . . . . . . . . . . . . . . . . . . . . 17.249 Paper bolder. toilet. C. C. Johnson . . . . . . . . . . . . . . . . . .  416,842 Spo.ol holder, S. A. Cooney . . . . . . . . . . . . : . . . . . . . . . . . . . 417.151 Paints ready for use, liquid, A. Stengel . . . . . . . . . . .. . . 17.259 
.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.821 Stamp battery. M. P. Boss . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.693 Perfumes, R. W. Gru:dner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1:,262 Paper reel with printing attachment, H. T. WH- Sprmg. See Doubletree spring. TorSIOn spring. I Paper roll macbines, rewI' ndinu shaft for, R. W. Stand See Beehive stand Wash stand Perfumes, Lehn & F1Ok . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 •• 26'1 

... • 

. 

. . PhotographiC developing and ftxina' baths. non-Grosvenor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,782 Steam enl!!�ne, J. Cbeek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.900 actinic substances for use in. Spiro &; Smact-Paper to be used for perforating. etc .• adhesive, Steam engme. D. B urns . . . . .  . . . . .  . . . .  . . . . . . . . . . . . . .  416,828 beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,257 (�. H. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,721 Steam generator. R. Scott . . . . . . . . . . . . . . . . . . . . . . . . •. . . 416.957 P r h t F W A d  17 247 Paper vessel, J .. L. Sefton . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 416,810 Stereotype plate separating, trimming, and groov- 0 �s • s ove. . . .n erson. . . . .  . . . . . . . . . . . . . .. . � " 

Paper vessel. J. Veneman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,8lj ing machine. J . R. Cummings . . . . . . . . . . . . . . . . . . . . 416,716 PolIsh . stove. W. J.  RIgby . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.256 
Papers and the like. device for stringing. R. P. StIrrup E M Turner • 416 765 Sheetings and shirtings. Jackson Company . . . . . . . . .  17,26i 

• • .  .. . . . . . . . .  . . . .  . . .  . . . . . . . . .  . . . . .  . . . • Shingles, metallic, National Sheet Metal HooHng Stansbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,110 Stopper. See Bottle stopper. Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,254 Pen, fountain. G. S. Parker . . . . . . . . . . . . . . . . . .. . . . . . . . . 416.944 Store or shop Hxture, M, H. Wilson . . . . . . . . . . . . . . . . .  416.9flO Smokers' use. certain named articles for, Lang-Pen. ruling. R. Handel . . . .  .. . . . . . . . .  . . . . . . . . . . . . .  417.024 Stove attachment. vapor, J. G. Younl!!. Jr . . . . . . . . . .  417.I:iO felder & Hammerschlag . . . . . . . . . . . . . . . . . . . . . . . . . . 17,25.l Photograph burnishing machine, H. Crary . . . . . . • • 411.15.3 Stove grate, adjustable, H. W. Bodeman . . . . . . . . . .  417.208 Stoves. furnaces. and their various parts. cooklnlr Photographic camera, O. AI'.Chutz . . . . . . . . . . . . . . . . . 417.101 Stovepipe thimble. J. L. Culberson . . . . . . . . . . . . . . . . . 417.154 and he!\ting. Michigan Stove Company . . . . . . • . . .  16.269 Photographic camera. G. S. Moler . . . . . . . . . . . . . . . . . .  416.V:l8 Stoves, burner for tops of. W. Vogel . . . . . . . . . . .. . . . .  416.878 Water wheel. and water motors, Pelton Water Pbotographic camera plate holder, M. Juruick . . . 417,045 Stoves, cleaning hot blast. �'. W. Gordon . . . . . . . . . .  417.019 Wh PhotQllraphic Jllins, manufacture of fiexlble. H. Stoves. water heating attachment for gas. J. H. eeI Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 17.270 
M. Reichenbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.202 McNutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.187 :�ISkY. G. c:ark & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,261 

Plano action. P. Krnmscheid . . . . . . . . . . . . . . . . . . . . . . . . 417.19:; Strainer. G. W. Rush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.952 Isky. Stol , Vannatta & Co . . . . . . . . . . . . . . . . . . . . . . . .  17,256 
Pianoforte protector. G. W. Warren . . . . . . . . . . . . . . . . 416.8'19 St.reet receiver. T. Dark . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  416,830 
Pianos. shifting action for, H. H. Northrop . . . . . . . .  416.800 Sugar. refining. F. Bauder . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.709 
Pipe coupling, E. G. Williams . . .  ; . . . . . . . . . . . . . . . . . . .  417.127 Surf power m�chine. H. E. Thomas . . . . . . . . . . . . . . . . 416,872 
Pipe coupling fi8Oges. making, Van Wagenen & Switch. See Railway 8witch. Telephone switch. 

G raves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,815 Syrin;ce. E. B. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.977 
Pipe holder, C. M. Daniel.Oli . . . . . . . . . . . . . . . . . . . . . . .  416.900 Tag and tag fastener, P. Tremoullere . . . . . . . . . . . . . . 416,813 
Pipe or hose coupling, J. C. Sturgeon . . . . . . . .  • . .  417.114 Ta)lk. See �'Iushing tan k. 

A Printed COpy ot the speCIfication ""d drawing of 
any patent In �he foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Muon &; 
Co� 361 Broadway, New York. 

Canadian Patent" may now be obtained by the 

VELOCITY OF ICE BOATS. A COLLEC-tion of Interesti!ll{ letters to the editor olthe ScIENTIFIC 
AMERICAN on the question of the speed of Ice boats, de.. monstratlng how and why It Is that these craft sail faster than the wind which propels them. illustrated with 10 explanatory diagrams. Contained In SCIENTIFIO 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To lie had at this office and from all newsdealers. . 

CA B I N E T  W OO DS 
a n d  V E N E E R S. 

F R E T  SAW o r  B R A C K E T  W OODS, 
:.:»Lo.a.:nr.z:> �E.a.z:>y FO:EI. v •• 

Send stamp tor catalogue. � ., HENRY T. BARTLETT. 200 �i'Q'''�o\1'!.EET. · 
T O O L A G E N T S  WA N T E D 

Ill l'\ {>�V S H OP Ill. t h e  U n i t e d  S t a t e s  
� Se �d 1 0 {  J O t  {dtdog u e  -.S t a t I O n e ry  l c  �� THE F INEST OF MECHANICAL TOOLS A SPECIALTY , C. B .J A M E S. S 8  L A K E  S T. C H IC A G O .  

Pipe w

.

rench. J.  A. Maloney . . . .

.

. .. . . . . . . . . . . . . . . . . . . . ' .  416'792 1 Telegraph transmitter. O .  D.  L a  D o w  . . . . . . . . . . . . . . 416.7.32 
Pipes. automatic conplInl!! for steam, J. Walker . . . 416,767 Telephone exchange. houMe. W. M. Goodridge . . . .  417.018 
Planter and cultivator, seed. I. G. Wise . . . . . . . . . . . . 1.16.884 Telephone switch. J. Sack . . . . . . . . . . . . . . . . . . . . . .. . . . .  416.754 
Planter, seed, A. C. EvaDs . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,159 Telephone transmitter. J. C. Elchmeyer . . . . . . . . . • . . 417.009 
Plow. J. Brinkerholf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,988 Tenoning machine, . W .  M. Pearce . . . . . . . . . . . . . . . . . . 417,200 

Invenwrs for any of the inventions named In the fOfe" 1 F! R ESS ES 50 TO 500 TON S, going list. P'"'llided they are simple. at a cost of $40 • by Hand or Power. each. If coni'�ca,ted, the cost will be a little more. For I For shnoAt every pUl'p08e requlrl .... preasure 
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Leaves, oak, shape of . . . . . . . . • • • . .  264-t:� ��firil�r�� : : : : : : : : : : : : : · : : · : :.f.f� t::��ii����\\'�: ���:" '::.: : : :'In 
Lenses. spectacle . . . . . . . . . . . . . . . .. .  2OJ. 
Lepidoptera . bleaching . . . . . . . . . . 56 
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Mis.lonary. American . . . . • . • .  , . . . •  194 
MississiPPi. River. improvements 21 
Mitchell. Maria . . . . . . . . . . . . . . . .  *SS 
Mixer, BroDl'(hton . . . . . .  . . . . . . . . . . *S39 
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Norwegians ill Massaebusetts . . . .  340 

o 
Oak leaves • •  hape of . . . . . . . . . . . . . . .  2M 
Oats. good. how to tell . . . . . . . . . . .  260 
Objectives. microscope . . . .  ' . . . . .. 32 
g��Yf.;: 8:�'f.:l·I'::k���.�I��::: m 
gi��t!rlfJ.���f.�:: : :::::: : : :  � 811' �h�f�ng ·togeu;er.:·. ::::·� Oil well. the orlll1nal . . . . . . . . . . . . .  009 
Oiler. spring cover . . . . . . . . . . . . . . .. *0 
Opal . . . . . . . . . . . . . . . . . . . . . ... . . . . . . 66 
8�.

s
���.o�t'o�r�g,�0��:::::::: � 

Ore separator, Thoma.s' • . . . . . . . . . .  *S5 g=: �.ID":f.
t GhiU-diii'ii:::: ' .' ::� 

Over.traln. mental and musioaI. 88 
Oyster pall. new . . . . . . . . . . . . . . . . . .. *20 
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Patent. Incandescent lamp. . . . . . .  240 
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Loomis. Elias . . . . . . . . . . . . . . . . . . . . . .  "148 
Looms and cards, woolen. • . . . . . .  22 
Lumber center. a great . . . . . . . . . . . "1 1 1  

Periodicals. valne of . . . . . . . . . . . . . .  ·197 
Pern. damage by water in . . . . . . ' .  209 
Peters, Norris . . . . . . . .  t • • • • •  , • • • • • • .  146 
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Pitchers of Sarracenla. . . . . . . . . . . .  312 
Planchen. widow of, reward .. . . . . 260 
Planet •• position In Augnst . . . . . .  49 
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Plants. dnlcifying properties . . . . .  201 
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Pneumatic tube. Johnson . . . . . . . . *239 
Pnenmatic conveyer . . . • . . . . . . . . • .  ·258 
Pneumonia, treatment . • • . • • • . . . . .  1ffi 
Po1soning, mussel . . • . • . . . . • • . . . . .  145 
Polarlsoope. lantern. . . . .  . . • . • . . • . ·146 
Pond. Haw. phenom. of.. . .  . . . . . . 20 
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Post office service. improved . . . . . 52 
Postal facll1ttes. extension . . . . . . . 242 
Powder and arms, new. . . . . . . .  •. 116 
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Power, water, high pressnre . . . . • � 
Power, water and steam, cost . . . .  276 
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PrIce indicator for scales . . . . •  "211 
Price list. novel form . . . . . . . . . . . . ,309 
Printing leaves . . . . . . . . . . . . . . . . . . . . • 293 
Printing machine improved. . . . •• *214 
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Pump operated by waves. . . .  . . 100 
PyrocatOOhine developer . . . . . . . . .. 165 

Settlement. Norwegian. Mas�, . . .  340 
Sewage disposal problem . . . . . . .  161 
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Ships of war. great . . . . . . . . . . . . . .  128 
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Shutter operator. Jorres· . . . . . . . .  *213 
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Signal service station. � ew York"271 
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SCIENCE is rapidly coming to be the controlling force 
In ff'(ery field of human activity. 

It has developed the clumsy dug-out Into the swift 
ocean steamer. and the slow..going cart Into the lIytng 
railway-train. 

Without It tbe industrial worker' was a hopele .. 

�f:����� Fn�i:.�r�s�g :I���:;>��s has multiplied 

Without It the race was powerless In the presence of 
disease ; with its help epidemics are disappearing. and 
better bealth with longer life are secured. 

Without it education was an unvarying routine of me
chanICal repetitions ; upon it has arisen an art attapted 
to the needs of Individual minds and to the conditions 
of modern life. 

Similarly. In every department of human activity it Is 
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gives law to the material interests of tbe community. 
and powerfully influences the Ideas. opinions. and be
liefs of men. so that all have an Interest in being in-
formed of Its advancement. . 

THE POPULAR SCIENCE MONTHLY � devoted to swp
plllinil th� knowledge in a !0'1'nt that can be easily wnder-�;;tt::.n:.t:;;IJn:aJ;),&f;�� has maintained a leadinQ 

With other Illustrations. each number contaius a 1Ine
Iy eugraved PORTRAIT of some eminent man of sci
ence. with a BIOGRAPHICA L SKETCH. 

The managers of THE POPULAR SCIENCE MONTHLY 
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contain a series of papers trom dIstinguished specialists 
on the agency of science in the growth of the leading 
industl ies of the world since the dIscovery of America 
by Columbus. 
5 :�;;, �����T.

D. APPLETON & COMPANY. 1. 3, and 

SinQle Number, 50 cents. Yearly Subscription. $5.00. 
After BeIRg on the Market Four Years 

The " A  C M E "  stin Leads. 
Sizes One, Two, Three, and 

Four Horse Power. Arranged 
for either NATURAL GAS or 
Kerosene Oil fire. as ordered. 
No extra. insurance required on 
account of the oil lire. Send for 
catalogue giving fnIl partic
ulars and prices. 

on Roche�ter Machine Tool 
�auk. Works. Rochest er. N. Y. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing 
full practical directions and specifications for the con
strnction of the fastest and best kinds of Ice Yachts of 
the latest. must approved forms. lI\ustrated with en
gravings drawn to scale, shOwing the form, pOSition, 
and arr&nl<emellt of all the parts. Coutained In SCIEN
!rIJl'IC AMERICAN SUPPLEMENT. No. 6�4. Price 10 
cents. To be had at this omoe and of all newsdealers. 

- ·�RleaaJt��!...U:�S4'E ""» � . . 

AND CASTERS, 
Noiseless Rubber-Tired Truck Wheels 

AND CASTERS, 
that save all wearing of 1I00rs. 

COMPLETE 'I·RUCKS. 
Catalogue free. 

C EO. P.  CLARK, 
Box L, Windsor Locks, Conn, 

THE KODAK 
Embodies the only system of continuous 111m photo. 

graphy. World-wide succe ... 
,. You prea8 the button. We do the re8t. " 

Or yern can do it ·your.el!. 

THE EASTM A N  DRY PLATE A N D  FILM CO. 
Price $25. loaded for 100 pictures. Reloading $2. 

Send for Kodak Primer, free. ROCHESTIliB. N. Y. 

pERFE�;v;SPA!!� I L E 
The Koch Patent File. for preserving newspapers. Mag. 
azjnes, and pamphlets. bas been recently improved and 
price reduced. Snbscrlbers to the SCIENTIFIC AMERI_ 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
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plied 10r the low price of $1.60 by mall. or Jl.25 at the 
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everyone who wishes to prese,rve the paper. Addrel8 
, MUNN &; CO .. Publishers SOIENT1FIO AKERICAN. , ... 

. Ititnfifi t �tUtritan. 
tIJj'* HARRISON CONVEYOR ! 

Ha!:lling Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c • 
&:�. I BORDEN, SELLECK & co. , I���':.rsJChicago, ilL 

P U L L E Y  SN H A N  C E R S PROG-RESS MACH J N E  -WORKS, 

F R I CT I O  C L U TC H ES ' .A.. &: F_ J3�O""VVN • 

• 440 Park. Pl.aceo. N". "5!"". 

I C E - H O U S E  AND REFRIGERATOR. 
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season to season. The air Is kept � and pure through. 
out the year at a temperature of from 310 to 36°. Con. 
talned in SC'lENTIFIC AMERICAN SUPPLEMENT No. 1 1 6. 
Price 10 centa. To be had at thIs otI1ce and of aJl news. 
l1ea1ers. 

OIL WELL SUPPLY CO. Ltd. 
91 &; 92 WATER: STREET, 

, .Plttsburllh, "a., 
Manufacturers of everything needed for 

.A.:ELTE .. :J:.&1'iT _:mx.x.s 
for either Gas. 011, Water, or Mineral 
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o�is��¥�: q�!ttilt Dlustrated catalogue, price . 

lists and discount sheets 
on request. 
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inge. Contained ID SClENTIlJ'IO AMERIOAN SUPPLE
MENT. No. 632. Price 10 cents. To be bad at this 
omce and from aJl newsdealers. . 

ARTESIAN 
Wells, Oil and Gas Wells. drilled 
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able Horte Power and Mounted. Ste&m DriI11ng MachinesforlOOto 1\00 it. Send 6 cents for illustrated 
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MAGIC an:u\'fi�l:tS�I'fi!.t;;��li: 
LANTERNS M:.��m::e�::t.l;.J
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GEO. B. PIEl'tSE. 140 S. 1 1th St. , Ihilade� .. , PR. 
Themo8tsuccessill1 Lubricator for Loose Pulleys in use. ' 

VAN DUZEN'S PATENT LOOSE P U LLEY OILER 
Highly recommended by thoae wbo 
have used them for the past two 
years. PriCes very reasonahle. Every 
user Of macbinery should have our . ;'l':-=::'�� 0 

� Purforatud Eloctric Bultln� 
-FOR-

SWIFT RUNNINa MACH INERY. 
Write for Descriptive Catalogue to 

CHAS. A.  SCH I E R E N  Ie. CO. 
�-;'j1 PERRY ST .. NEW YORK. 

WATCHMAN'S Improved TIME DETECTOR 
with Safety Lock 

(I''''.B- � :-:::g�If7�:;;i�t 
Beware of infringe 
menta. This in-

is 12 

� 'Penbe'fthy Automatic I njector. 
• Cost le.s than others and do equal work. 

Lift 20 feet and work from head as well. 
Restart themselves and require no watch
Ing. Will lift through hot pipes, work 
from 25 to 150 Ibs. pressure. Parts remov

able without disconnecting, also in
terchaDizeable. Send for pamphlet. 
Penberthy Injector Co,. Detroit. Mich. 

Donegan &; Swifts, 174 Fulton St., 
New York. 

Park & Lacy, San Francisco. 
L. M. Rumsey Mfg. Co., St. Louis. 

SB EST08 Fire "elt Coverlnp, 
Packing., Sneathings, &c. 

The �HAL.ERS-SPENCE CO., .frs. 
.1� *1l Sh"ee&. EaBt River, N. Y. 

N O W  R E A D Y .  

'Experimental Science, 

By GEO. M. HOPKINS, 
• 

740 Pages. 680 I l l u stratio n s. 

PRICE,  by mai l ,  postpaid, • • • • $4.00 

SEN D  for FREE ILLUSTRATED CI RCULAR and 
Table of Contents, 

M U N N  & CO" Publ i shers, 
�ttitt Df Iltt Identin! �med(au, 

361 Broadway, N ew York, 

THE PENNA. DIAMOND DRILL &. MFG. CO. 
BIRDS IIORO, I'A., Builders of High Clas. 
Steam Engines. Diamond Drilling and General 
Machinery. Flour M!ll Rolls Gro,:,nd and Grooved. 

HOW TO MAKE DYNAMO-ELEC'.rRIC 
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6izes. The small machine is intended tor experimental PuJ"peaes. Win heat from 4: to 6 inches of platinum wire, produee - thQ electric light, decompose water rapidly. lDIIeIletae _I. ring a large gong, g.ve powerful shocks. 

FORE IGN PATENTS ARCHITECTURAL ' BOOKS. 
�te, i , m  col�and win

,

"' for tempor

. 

ary use, ·re-
P . H .. OIwtalned in SUPPLEMENTS 1 t _  ' ..... � The larger ma-
ca lie � l1IrItta .... ,Qne powerful 
are } _ 

· .......... �..Qr com .. 
poun w....... - bifl"liffot"iF�ime by 
two or four men. , ... -.. p.o'W1II" �r con-
tinued running. Beet -.raVliilllt� � \Wer pro
duced. Details of every parLtobo*1\. WIDlUDI{)f arma
ture and field magnet plainly III1latrated. Any intel
ligent person with the aid of tbese drn ......... .,..rt instruc
tions may make useful, durable. and effective ,ttuwhines-.
Contained In SUPPI.EMENT 600. Price 10 cents. 
MUNN & CO •• PUBLISHERS. 361Broadway, New York. 

USEFUL BOOKS. 
Manufacturers, AgrlCulturists, Chemists, Engineers, Me

chaniCS, BUilders, men of leisure, and professional 
men, of all classes. need good books in the line of 
their respective callings. Our post omce depariment 
permits th'e transmission of books through the mall. 
at very small cost. A comprehensive catalogue of 
useful books by di1rerent authors. on more than fifty 
dUferent subjects, has recently been published for 
free circulation at the omce of this paper. Subject-s 
classified with names of author. Persons desiring 
a copy. have only to ask for It. and It will be mailed 
to them. Addre.s, 
M U'NN &; CO .. 361 IIrondway, New York. 

Ffllt SA I.E.-Good patent on Novelt,. Suitable to 
,sell by agents or advertising. Only practlCal machine in r:.8:n���.r;g: Addre.s A. G. COX. fl&l N. Penn St., 

THEIR COST REDUCED. 
The expenses attending tile procnrlng of patents in 

most foreign countries having been considerably re
duced the obRtacle of cost Is no longer In the way of a 
arge proportion of our Inventors patentmg their InveD
tlons abroad.  

C A N "  J )  A .-The cost o t  a patent in Canada Is even 
less than the cost of a United States patent. and the 
rormermcludes the Provmce. of Ontari .... Quebec, New 
Brunswick. J!ilova Scotia, British Columbia. and Mani
toba. 

The number ot 9ur patentees who aTan themselves of 
the cheap and easy method now o1rered for obtaining 
patentl ln Canada Is very large. and I • •  taRdlly increas
inc. 

l u un • .  , ND.-The new Engltsh law. which went Into 
torce on Jan. 1st. 1885. enab :es parties to secure patents 
In Great Britain on very moderate terms. ABrltlsb pa. 
tent includes England. Scotland. Wales. Ireland and tbe 
()hannel Islands. Great Britain Is the acknOWledged 
flnaucial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
ill. Enillana 8S bls United States patent produces for 
him at home: and the small cost now renders It possible 
for almost every patentee in this country to secure a pa
tent in Great Britain. where his rights are as well pro
jected as in the United States. 

OTHER COUN'I'IUES.-Patents are also obtalued 
on very re8.8on8:b�e term-8 In France, Belgium, Germany, 
Au-tria, Russia, Italy. Spain (the latter includes Cuba 
ano all the other �panl.h Colonies). BraZil, British India 
Australia. and tbe otner British Colonies. 

An experience of over FORTY yeara bas enabled the 
publishers 01 THE SCIENTIFIC AMEltICAN to estabUsh 

competent and trustwortby age'lcies In all the principal 
foreign conntries. and It has always been their aim to 
have the business of the� clients promptly and proper
ly done and their Interests faithfully guarded. 

A pamphlet containing a sytlopsls of the patent laws 
t all countries. including the cost for each. and othe 

Information useful to persons contemplatmg the pro. 
curinll of vatents a!>road. may be bad on appliCation to 
this omce. 

MIJNN & ( ' 0  .. Editors and Proprietors of THE SCI
ENTIFIC AMERICAN. cordially invite all persons desirinl< 
any information re'atfve to patents. or the rel!istry of 
trade-marks. in tbls country or abroad. to csll at their 
otI1ces. 361 Broadway. Examinatlou of inventions. con_ 
sultation. and advice free. Inquiries by mall promptly 
answered. AddreBS. MUNN & CO .. 

PublIshers and Patent Solicitor •• 
861 Broadway. New York. 

BRANCH OFI'IClD8: No. 622 and 6:U F Street. PacifiC 
Building, near 7th Street. Washington. D. C. 

C E L E B R A T E D  S U T T O N  R I N G  P A C K I N G . 
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Useful ,  Beautiful , and Cheap. 
To any person ahout to erect a dwelling house or  sta

ble. either In the country or city. or any builder wishing 
to examine the latest and best plans fora cburcb, school 
house, club house. or any other pullllc building of higb 
Or low cost. should procure a complete set of the ARCHI
TECTS' AND BUILDERS' EDITION of tbe SCIENTIFIO 

AMERICAN. 
The informlltlon these volumes contain renders the 

work almost indispensable to the architect and builder. 
and to persons about to build for themselves they will 
tlnd the work suggestive and most useful. They contain 
colored plates of the elevation. plan, and detail - draw
Ing. of almost every cl""s of buildinc; .vlth specifica
tion 3.ld alJproximate cost. 

Eight bound volumes are now ready and may be ob
tained. by mail, direct from the publishers or from any 
newsdealer. Pnce, $2.00 a volume. Stitched In paper 
covers. Suhscriptlon price. per annum. $2.50. Address 
and remit to 

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

THE P" T:ENTS of all COUl,tries on a eA If lUlU. !'lE I .  (the only one of its kind) are for sale. Of to be 
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li·a:g�!� (Germany). . 

FOR SALE.-$500. Patent No. 384.043. Screw Driver 
Attachment. Lee KiblinlZ:er, Patentee, Jackson, IJa. 

FOR SA I. F.-State Rights, other than New York. New 
Jersey. Rhode Island. and Conn., of Gaume's Pateflt 
Motor for operating cradles and other swinging devices. 
Apply to A. Bonner. 77 George St . •  Brooklyn, N. Y. 

T� Scientifi c A merican 
PUBLICATIONS FOR 1 890. 

--0-
The prices of the different publications in the United 

States. CanQ61a. and MexiCO are as follows ; 
RATES BY MAIL. 

The ScientifiC American (weekly), one year $3.00 
The SCientific American Supplement (weekly). one 

year. • . .' ---.... • . . • • 6.00 
The Scientific American. �h Edition (monthly) 

one year. . . . . _ < 0  • • • • 3.00 
The Scientific American, A l'chitects and Builders 

Edition (monthly), one year. . 2.li8 
COMBINED RATES. 

The SClent.tlc American and Supplement. • 

The Scientific American and Architects and 
ers Edition, • • • 

The Scientific Amerioan. Supplement. and 
teet. and Builders Edition. . '  , • 

PropQrtlonate Bat8B j(Jf' S1m 
Thia in�ludes P08tage, 

or Upreu money order. 

© 1889 SCIENTIFIC AMERICAN, INC.



ID81de Pnge. each iDaertion - • •  .,. a cents R line. 
!Sack PaK'" ench i m.er,ton - • - 81 _UO n line. 

$titutifi t .lmtritau� 
T� ORIGINAL UNVULCANIZED pACKING 
CALLED THE STANDARD-�T �tt
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Accept no packing as JENKINS PACKING unless stamped 
with our " Trade Mark." 

JENKINS B { n .John Street, N. Y. HOS 1 0  .. MIlk I!ltr<et, lI""ton. 21 North Mh St., PhIl •• 
• M Bearborn !'It., ChleqOo 

The above are cbar!\,es per agate IIlle-about elJ<ht 
words per line. Thi. notice shows the width of the line, 
a.nd lS set in ag,ate type. Engravings may head a.dver
tisements at the same rate per agate line. by m'"'''lllrp._ 1 �����r;!f.;�l�:lioi{�!�e .!��ml::�g���d::'yU�tor��
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����i.l�l:n�oJ:::;:J�I�10� � WATER RELIEF VALVE is Belter Ihan Walking. ��I ��:I::Ar:EIW;���lI���:����t.P.re�hl� ��}����� IMPROVED STEAM GAGE AlifF-RICAN SUPPLEMENT, Nos, ' 1 3  and ' 1 6. Price 10 

V· B' I cents each. To be had at this otllce and from all news· • STEAM ENGINE INDIOATOR letor leye es dealers. Sl n lrle lIel i Chime W ltiMtle. and all Instruments 
used In connection wlth Steam. Air and Water. 

Are Better tban Any Others. NEWS�"otif,:"ts for Clm·k's Lvnen Pire f!�;;,eDO
N

. 

Catalo!nle Free. CROSBY STEAM GAGE & VALVE CO. �!.?��,:eM.� 
Overman Wheel Co., DJakers, INVENTORS and othel'l! deslrln" new articles manufac. 

turedand Introduced, address P_ O. Box 86. Cleveland, O. 
BOSTON. MASS. 

THE COPYING PAD.-HOW TO MAKE 
and bow to m!le ; with an engraving. Practical directions 
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43N. Price 10 cents. For sale at tbis office and by all 
newsdea!ets in all parts of the country . .  

R E M I N CTO N 
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VPfl1RITfR SAWS Wanted 50,000 Sawyers SAWS a n d  Lumbermen t o  

i A ���gn?:����i����W!��
a
�.r��: �::::t A STANDARD TYPEWRITER . Catalogue free. A ddress Typewriter Department, i to in troduce NATURAl. GAS for heating and POPE M�'G. CO., Makers of C o i ll mbia Cycles, I wtemperinll SaWlI with wonderful elfect up- w _B
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nes� . I S EIUERSU N ,  SMI1'H &: CO. (Ltd.), S Benver Falls, Pa. 
Gold M edal-Paris Exposition, 18S9,' 

Wyckoff', Seamans &. Bened ict 
32' BROA DWA Y. N EW YORK. 

ICE-BOATS - THEIR CO'NSTRUCTION 
and management . With workin
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drawinlls, drtaii3. and 
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uspd on the Hudson river in winter . Ely H. A. Horsfall. 
M.E. Contained in 8(,IE�TIPI (' AMEHICAN SUPPLE .. 
lIf '·:NT, I .  The same number ulso contains the rules and 
) " gulations for the formation of ice-boat clubs. the sail. 
illg and management of ice-bo ats . Price 10 c_",_n_t_s. __ 

_ 
The GHANBLER 
'vJATER /,,\OTOR 

as adapted for blowing 

ORGA NS. 
Automatic, Noiseless. 

Send for Circulars. 
Howard Bros. , Buffalo , N .  Y. 
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Scientific 8� Catalogue 
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mailed tree to  any address l'!l_';""l)plicatton. 
inU N N &: Ct). ,  Publisbers SCientifiC American, 

361 B " oadwIlY, N ew YO I·k. 

2 to 40 H. P. 

Keonomy, Helillt.lll i ly, 
SlmplieUy. Saf .. IY. 

The MOTOR of 19th CENTURY. 
Can be used Any PIIlee, to do Any 

lVork. and by _4ny One. No Boiler ! 
No lfire ! No Steam ! No Ashes ! 
No Gauges ! No Engineer ! A per
fectly safe Motor tor all plac�s and purposes. Cost of operation about one 
cent an hour to e(tCh 'j,naicatea 1wrse 
power. Ifor c ircu lars . etc., address 

Charter Gas Engine CO. 
P. O. Box 148. Ste.·linlr, I I I .  
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T H E  STORAGE OF ELECTRIC ITY.-
A valuable review of the present aspect 0 f storage bst- ' 
terv development, with a comparison of different cells, 
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To be had at this office and from all newsdealers. 

TO BUSINESS MEN 
The value of tbe SCIENTIFIC AMERICAN as an adver, 

tising medium ca.nno� be overestimated. Its circulation 
is many times greater than that of any similar jou��aJ 
now published. It goes into a11 the States and 'rernto .. 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed new,s.. 
���:�tis:Tn ';���ci��c�i;:�01M�t}�A�� pa
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let the advertising allent inttuence you to substitute 
some other paper for the SCIENTIFIC A MERICAN. when 
selecting a list of publications in WO tCO yuu deClde It is 
for your interest to advertise. This is frequently done, 
for the reason taat t.oe agent gets a larger commiSSion 
from the papers having a smttll circulation tAfton is allow
ed on the SCIENTIFIC AMERICAN. 

ji"or ratel!:' see top of first column of this page, or ad
dress lI'I U N N  &: CO . .  PllbllslJ "rs, ati1 B roadway. New Y o ,·I< .  

DRYING PL ANT' FOR WET FEED. -
Description, by S. E. Worrell ,  of a plant deSigned to be built in connection with sta rch factories. breweries, etc. 
having a surplus of waste steam power, and fo.l the 
economic drying of wet products. With 2 illUstrations. 
Containej in Scn�NTIFIC AMJ!:RICAX SPPPLIl:MENT. No. 
, 16. Price 10 cents. To be bad ,at this office and 
from all newsdealers. 

, Q�� E E R E o' K C R A N E C H EM I CAL C o !t.,.;"i: � ���, 4'J,:;;"!! TH S H 0 R·T HI L 1- S ,  N .  J . - B O X  9) ,. . . 
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tSJl-- � N S1'B K V ' "  � D I P. L A C Q U ERS.  VAR N I S H .  S H E L,ACS BLACks F R I LLtANT & O P t  
�.�� d A P A. N S , P' I R  D R y I NG . E N A �vi E LS . 1 R A N :::. P A R f NT. FIJR M E T A l  .\,Nn  W u C : \ P R O ll l  A .1 \ y 

ilmJUllI p C  o s  A N D  " L K A :"  E. S  - � R ,  ' £  Fr.., R C A TA L O (; :.; £ 

WEITilI YER J>A..TJ!,)ST FURNA(JE. · BOI I. E R S  0 .1' I,VERY IH!:SCJtIl'TIfl.N. 

I D E  AU TOMATIC E N C I N E S . Traetion and Portable Euglnes. 
:R.OAD R.. OLL:m:n..S. 

, Manufactured by FOU N DRY & M ACH I N E DEPT. , Harrisburg, Pa. , U .  S. A .  

ELECTRO MOTOR. SIMPLE. HOW T O  
mllke. B y  G .  M .  Hopkins.-Descrll'tlon of a small eleotro 
motor devi�ef) and constructeti WIth a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a c.urrent derived from a battery. and 
which would have sufficient power to operate a foot 
lathe or a n y  machine requirinp' not over one man power. 

T Y PEW R IT E R S �;�'f����°ia1::;;��:\:�:'.::':;:·�:.":. 

11 
LUNKENHE IMER  BRASS M FG C TH E 15 EAST E I GHTH S1 C I N ClNNllT I 0 

H E-GRINDING GLo'BT& CH-,CK VALVES 
GATE. VALVES POP  SAFETY VALVES,  SIGHT FEED LUBR ICATORS O I L&GREASECUPS BRASS & PHOSPHO R  BRONZE CAST I NGS  

Send for New llIustrated Catalogue descri bing all Ma
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