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ALASKA AND ITS RESOURCES. 

To one whose attention has never been calIed to the 
fact, it seems rather surprising that San Francisco is 
on the meridian that divides the possessions of the 
United States into equal parts. The Alaskan archi
pelago extends as far to the west of San Francisco as 
Maine is east of it. We are furthermQre not apt to 
realize that the coast line of Alaska exceeds that of 
the United States, and that its territory is equal in ex
tent to the portion of the United States east of the 
Mississippi River. Its islands are some 1,100 in num
ber, and its scenery is as grand and ru/?ged, with its 
abrupt headlands, its gigantic ravines, i tl:lsnow covered 
mountains and glaciers, and enormous rivers, as any on 
this continent. It has a population of about 32,000, 
only 3,000 of whom are whites. 

The few towns that are to be found are scattered 
along the coast, and are principally trading and fisbing 
stations. ' The'niost important"'is- Sitka, formerly the 
seat of the Russian governor, and at that time called 
New Archangel. It has a population of about 1,500, 
and is the headquarters of the United States authori
ties. It has fortifications, magazines, and a magnetic 
observatory, and has a Greek church and bishop. It 
also boasts of�a.training school for Indian children, an 

illustration of which is 
given herewith. 'fhe influ
ences of civilization have 
wrought a great change i n  
the natives, who were for
merly very tu rbulent a.nd 
savage. The Indian school 
is well attended, and the 
effects of education and the 
missionary have already 
been felt. T h e  G r e e k 
church, which we have re
produced with its dome 
and graceful minaret, is 
the most foreign feature of 
the town, and is in fact the 
only edifice that has any 
claim to being an architec
tural production. 

The Russian block house, 
which is also illustrated, 
w a s  formerly garrisoned 
with a Russian force, but 
it is now abandoned. On 
a rocky point near Sitka is 

GROUP OF ALASKAN NATIVES. 

THE GREEK CHURCH AT SITKA. 

A NATIVE CHIEF. 

situated the castle, which, in spite of itR rugged 
walls and severe aspect, possesses its secrets and 
its romance. It was formerly the abode of a Rus
sian princess who held sway in the Territory, and 
who was m urdered in her own home in the midst 
of gay revels by a jealous admirer. 

A portrait is reproduced of Kitch Konk, a native 
chief, in full dancing costume. His mantle is bril
liantly colored, while in his hand he carries a rat
tle. A group of Alaskan ladies is also given. 
They are not in their war paint and best linen, 
but in their every-day clothes ; while their faces 
are simply daubed with a mixture of spruce gum, 
grease, and lampblack, put on, it is said, to pre
serve the complexion. 

One of the most curious praetices of the natives 
is their method of d isposing of the dead. The 
bodies of the departed are cremated and deposited 
in log houses, which are surmounted by SOIne 
carved object in wood, which is supposed to guard 
the ashes of the deceased whose bones lie beneath, 
One might mistake the creature in the accompany-(Continued-in page 342.) 

GDERAL . VIEW OF SITKA, PRINOIPAL TOWN OF ALASKA.. 
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Jtitutifit �mtritau. 
THE NEW STEAIISKIP AUGUSTA VICTORIA., . 

The-new,Augusta Victoria, of the Ham bu rg· American 
steam packet line, reached thifl port on May 19 on her 
first tri p, making very fast time. From Southampton 
to Sandy Hook her time was 7 days 2 hours and 30 min
utes. This is equal to 6 days 8 hours and 30 ruinutes 
froru Fastnet. The longest day's run was made on 
May 17

·
--464 knots. The Cunard steamer Etruria left 

Queenstown a day later and arrived at the bar of New 
York harbor several hours behind the Augusta Victoria. 
On account of the greater distance traveled, the new 
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the direction of its probable operations, and refitting 
stations fortified and provisioned there, thus saving 
the expense of a long list of fortifications. in foreign 
wat�rs. As to temporary troubles in time of peace, 
this vety steam system, which many think requires for
tified coaling stations, permits the quick dispatch of 
an effective force. 

As to the system of immense and costly shore fortifi
cations, both he and many others of the best militar.y 
minds regard them as unuecessary and ineffective. 
Even the iron and steel plates now being spread along 
their seaward faces are regarded as impotent against 
the as!!ault of the great marine guns. Such fortificll.
tions make too large a target, so it is said. all that is 
wanted being a platform of iron 01' masonry, with no 
obstacle in the path of projectiles from the sea, and a 
group of deep pits to contain disappearin� guns. If 
these and other suggestions relative to armament and 
processes be adopted, there will take place something 
like a revolution in the present system of warfare. 

.. . , .. 
POSITION OF THE PLANETS IN JUNE. 
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SATURN 
is evening star. He is still visible in the west, and is 
slowly approaching Regulus, the bright star that has 
been his neighbor during the winter and sprillg. 
Saturn sets on the 1st at 11 h. 29 m. P. M. Oil the 30th 
he sets at 9 h. 43 m. P. M. His diameter on the 1st is 
16".4, and he is in the constellation Cancer. 

MERCURY 
is evening star until the 19th, and then becomes morn
ing star. He is in inferior conjunction with the sun 
on the 19th. when, passing to the sun's western side, he 
commences his course as morning star. His conditions 
for observation are so exceptionally favorable that he 
continues to be visible on the first week of the month 
to the naked eye, setting on the 1st nearly an hour 
and three-quarters after the sun. Mercury sets on the 
1st at 8 h. 55 m. P. M. On the 30th, he rises at 3 h. 43 m. 
A. M. His diameter on the 11\1t is 9".6, and he is in the 
constellation Gemini. 

MARS 
is evening star until the 17th, and then becomes morn
ing star. He is in conjunction with the sun on the 
17th, when, appearing on his western side, he com
mences his approach to the earth and the much 
looked for opposition of 1890. His progress is so slow 
that he will be invisible for some time to come. Mars 
sets OIl the 1st at 7 h. 41 m. P. M. On the 31st, he rises· 
at 4 h. 11 m. A. M. His diameter on the 1st is 4", and 
he is in the ccnstellation Taurus. 

VII. N A V AL ENG1NEERING.-The Italian Cruiser Plemonte.-By I built by Armstrong, Mitchell & Co.; the dimen.ion., armament. given it as their opinion that the Channel fleet should 
and full detal.ls of th� leading peculiaritie. and feature. of con-
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1ll.5 combined fleets of the two strongest naval powers. It I is evening star. He may be found a little distance " .- xpenmen 8 n qu r um.- evera] experiments I . '  

In phy.ics without .. pparatu.de.cribed and illustrated.-Sillu.tra- I never has been so, it is not so now, and, with the scat- north of Spica, by the unaided eye or with the aid ot 
tions .. .. . . .. ..... ... ... . . . .... . .. ..... .... . . . . . ... .... . .... . ..... .. .... 11184 tering of ships as under the present system, with the an opera glass. He sets on the 1st at 1 h. 58 m. A. M. y:. POLITICAl, E CONOMY.· -Relation. of Employer and Em- II great powers constantly building, it is not likely to be On the 30th he sets at 12 h. 3 m. A. . . M: His diame-ploye.-By FRANCIS A. W ALKER.-'1·he fourth Sibley College lec- . t ' . " . . . 
ture .. CQntalningan exbaustive review of the vexed que.tion of I so In the future. _ er on the 1st IS 3 .8, and he 1S In the constellatlOll 

. the re�tion. ofJabor to capital by the great American authority , Under the proposed system, it might be -aecom- Virgo. 
on SOCIal topic ................................ .......................... 11185 plished. Such a fleet might be recruited from the dis . NEPTUNE 

x. TECHNOLOGY.-Action of Soda and Various Acid. on Cotton. I • • •  • •  A .... 
-Inve.ti..:ation. of the strength offtber. of cotton after treat- i tant fort1fied coahng statIOns. The Admiral nught ill morning star. He rises on the 1st at 4 h. 5 m: . .\11.. 
ment with dilferent chemical •. indicating the time ·when the weak- have cited :;lome well-known illustrations of the dan- On the 30th he rises at 2 h. 14 m. A. M. His diameter 
eniD": commences. as.well as it. extent .. ........... ......... . . . . . . . .  11181 ger of dividing the forces' a notable one being the on the 1st 1.·S 2".5, and he .is in the constellation Some Industrial Applications of Oxygen.-By L, T. THORNE.- ! .  . ' • 
A review of work donpin the Indu.trial world by oxy..:en a. made dIspatch by OctavlUs of the best troops on a d1stant Taurus. 
� the cheap rate by the Brin process; Its UII8 in bleachln..:, &,as I expedition against the barbarians while the enemy was Mars, Mercury, Neptune, and Venwr are mo� 
purRlcation. m�turlnlt of spirt •. and for obtalnin..: hla"h tempera- ; knocking at the gates of Rome The Admiral's idea is stars at the close of the month. Jupiter, Uranus,' a.nd tures. 1I"lth a dlocDllBioa npon the VariOUll points ellclted by the I .  ' . Of 
paper ........ .................................... , ................. � ... . . lll'lll that, when war threatened, a. dash was to be made in Saturn are evening stars. 
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JUNE I, 188<).] 
Ca'erplUan Oeeupy a Halhvay. 

A correspondent of the New York World gives an 
amusing account of trouble recently experienced on a 
new section of railway in Maine, between Sebois and 
Brownville. 

The ad vance guard was seen by a railroad timekeeper 
as he rode over the line on his velocipede the night be
fore. He encountered a lot of small gray caterpillars 
which had spread themselves over the track so thickly 
that he had to push his machine along by hand for 
half a mile. A big engine and eleven flat cars, loaded 
with 1,500 ship knees, the Canadian Pacific's first train 
lor business, started from Sebols for Brownville on 
the morning of May 19. It had gone but a few miles 
when it ran -into a sticky, squirming mass, which the 
locomotive wheels ground to a greasy pulp that clogged 
the driving wheels and prevented them from getting 
allY grip on the track. It was as if wheels and rails 
had been thoroughly larded. The train came to a 
standstill, and the conductor and engineer made an 
investigation. 

.. Pooh! " said the engineer, "bugs I" 
"Ha, ha," laughed the conductor derisively. 
They jumped aboard after a little scraping and tried 

to �tart again, but it was no use. The" bugs" were 
too much for them. Aslar as the eye could reach, the 
little caterpillars were in complete possession of the 
track. The Canadian Pacific was turned into two Jines 
of gray wriggle. The train was in the midst of the 
woods. 

"Cut bushes and try to sweep them off," said the 
conductor to the train men. All hands tried it, but 
the bushes crushed the pulpy mass and only sineared 
the track worse than ever. Sand was then sprinkled 
on the rails. This enabled the engine to start, but the 
caterpillars soon greased the ties again and the train 
halted. A messenger was dispatched to the Sebois 
station, and the situation telegraphed to the manager 
of the road. He sent an extra locomotive and a crew 
of helpers to the assistance of the beleaguered train. 
With a force of men scraping and sanding, with an 
engine to pull and another to push, the train crept 
through the woods at a snail's pace. 

And now, queerly enough, a new enemy rallied to 
the support of the caterpillars. A vast horde of large 
and ferocious mosquitoes came out of the depths of 
the forllst and assailed the motley crew of railroad men, 
showing no national predilections, but drawing blood 
from Poles, Frenchmen, Russians and Irishmen alike. 
Even a bishop would have smiled to see the crowd fight
jng mosquitoes with one hand and caterpillars witb the 
other, all the time swearing in, at least fi ve different 
languages I Supt. Van Zile issued the orders, and 
charge after charge was made at the steep grades lubri
cated with squeezed caterpillars. All day long and 
after the sun had gone down, the locomotives and men 
toiled to drag that train from Sebois 00 Brownville. 
The myriads of caterpillars covered the rails for eleven 
miles. When the train reached its destination at last 
it bore the most exhausted and disgusted crew ever 
seen outside of a blizzard. 

.. Ie t" 
The Value oC an Idea. 

The value of little inventions has had a singular 
proof or manifestation lately in the great run on "pigs 
in clover," a pnzzle that has, we venture to say, been 
seen by nearly all Ollr readers, for it has already made 
its way everywhere. Mr. C. M. Cl'8.ndal!, the inventor 
of this toy, says that for twent.y years past he has had 
his mind on the availability of the rolling of marbles 
for a toy, and that in his model room the first experi
ment with the ;, pigs" took the form of a table, two 
feet in d iameter, on a. ball and socket joint. This was 
soon reduced to the hand toy now so familiar, of which 
300 gross have been turned out daily for some time, 
while the demand has not yet been met by the snpply. 
Mr. Crandall is a prolific inventor of toys, but it; will 
be noted that it was twenty. years before he evolved 
this last popular novelty in practical form. His perse
,'erance and his success should give encouragement to 
other inventors, many of whom are at this very moment 
working upon new ideas of at least equal worth and 
utility. In the field of electricity alone, there is room 
for scores of Crandalls, who in some way or other are 
to hit the needs and fancies of the pUblic. One does 
not look for the invention of such great novelties as the 
telegraph, the telephone, the electric l ight, and the 
electric motor every day of the week ; but electrical 
improvements and devices, as trivial and as valuable 
as "pigs in clover," lDay be arrived at endlessly, and are 
not to be despised.-The Electrica� World. 

... '. 
Rock Drill. and Comprcssors. 

The Rand Drill Company, of New York City, in their 
catalogue for 1889, have succeeded in giving a large 
amount of information relative to the drilling and 
excavation of ore and rock by machinery. It has many 
interesting and valuable illustrations of-important en
gineering works, as well as those more particularly 
showing the operation of drills and compressors, with 
:details of the tools and machinery employed. It is a 
.large octavo of 195 pages. and is. sent free to all who 
.afori� 

The Firs' EJec'rlcal Execudon. 

The purchase of three dynamos and other appliances 
for our New York State prisons inaugurates the plan
ning for the first execution!by electricity, and William 
Kemmler, of Buffalo, may claim the distinction of 
being the first person ever sentenced to be thus exe
cuted. 

The sentence was pronounced by Judge Childs in 
these words : "The sentence of the court is that for 
the crime of murder in the first degree, whereof YOll 
stand convicted, within the week commencing on Mon
day, the 24th day of June, 1889, and within the walls 
of Auburn State prison, or within the yard or inclos
ure adjoining thereto, you suffer the punishment of 
death, to be inflicted by the application of electricity 
as provided by the Code of Criminal Procedure of the 
State of New York, and that in the mean time you be 
removed to and, until the infliction of such punish
ment, be kept in solitary confinement in said Auburn 
State prison." 

The death warrant in the case i!l directed to the war
den of Auburn prison, and provides that the sentence 
be executed" upon some day within the week com
mencing Monday, the 24th day of June, in the year of 
our Lord 1889, and within the walls of Auburn State 
prison, or within the yard or inclosure adjoining there
to, by then and there causing to p'ass through the body 
of him, the said William Kemmler, a current of elec
tricity of sufficient intensity to cause death, and that 
the application of such current of electricity be con
tinued until said William Kemmler be dead."  

The result of this novel method of execution of  
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pentoxide for five years; no flame was seen. In moist 
oxygen, sulphur burns at a temperature of 3200 ; its 
boiling point is 4400• 3. Phosphorus was distilled in 
oxygen dried in the same way; it boils at 2900• In 
moist oxygen it catches fire at about 600• 4. Ordinary 
phosphorus, he said, is uot luminous at any pressure 
in dried oxygen. 

Captain H. Capel L. Holden exhibited a chronograph 
for measuring the velocity of projectiles and small 
periods of time. Mr. William Crookes exhibited a 
great photographic map of the solar spectrum, taken 
by means of a Rowland's grating. Mr. C. V. Boys ex
hibited some useful applications of fibers of q'uartz. 
Professor J. W. Judd exhibited specimens of Egyptian 
blue recently made by Professor Fouque, who dis
covered the ancient coloring matter to consist chiefly 
of silicate of lime and silicate of copper. Mr. Killing
worth Hedges exhibited an automatic safety device for 
use in connection with electric light circuits when 
alternating current transformers are employed. 

. .. ,. 
Aphasia and Apraxia. 

In an extremely interesting paper read before the 
New York Academy of Medicine, Dr. M. Allen Starr 
enters fully into the varieties of aphasia and apraxia, 
and gives valuable practical directions for the examina
tion of persons presenting these symptoms. 

To examine an aphasic thoronghly it is necessary to 
��: ' 

1st. The power to recall the spoken or written name 
of object!! seen, heard, handled, tasted, or smelt. 

2d. The power to understand speech and musical 
criminals will  be watched with interest from all parts tunes. 
of the world. 3d. The power to nnderstand printed or written 

..... , .. words. 
Intcrcstlng Scientific Exhibits. 4th. The power to speak voluntarily. Does he talk 

At the recent conversazione of the Royal Society at clearly? Does he mispronounce words? Does he mis
Burlington House, given by Professor G. G. Stokes, place words? Does he talk jargon? 
M. A. , president, among the scientific objects of inter- 5th. The power to repeat a word after another. 
est exhi bited was a new adj unct to the optical lantern, 6th. The power: to read aloud. Does he understand 
invented by Mr. Eric S. Bruce, and called by him the what he reads? 
"electro-graphoscope." It consisted of a white lath 7th. The power to write voluntarily. Can he read 
about an inch wide and 18 in. long, which was made to what he has written? 
rotate windmill fashion by an electro-magnetic 1lI0tor ; 8th. The power to write at dictat.ion. 
a picture then thrown on the rotating lath by the 9th. The power to copy. 
magic lantern was visrble in its enti rety, on the prin' l 10th. The power to recognize the use of objects seen, 
ciple of the retention of vision ; the background some heard, felt, tasted, or smelt. 
distance behind the lath was also visible, hence the By apraxia is meant the inability to recognize the 
picture cast by the lantern, which was one representing use or import of an object, and it includes the con
a statue, seemed to stand out in midair. ditions first described as blindness of mind and deaf-

Mr. A. W. Clayden exhibited a shallow vessel con- ness of mind. The variety known as blindness of mind 
taining water, with projecting flat horizontal piec-es of is that most commonly found. The first example of its 
zinc shaped to represent Europe and America, while successful treatment by operation is recorded by 
the water represented the oceans. Then, by means of a MacEwen, of Glasgo w, in the British Medical Jou1'nal 
dozen or more small pipes, jets of air were blown over for August 11, 1888. A man who had received an injury 
the water in such a manner that all the trade and other a year previously to his applying for treatment suffered 
regular winds were thus represented ; the result was from deep melancholy and strong homicidal tendencies, 
that the surface of the water took up motions represent- which were relieved by paroxysms of pain in the head. 
ing the Gulf Stream, the cold current flowing down the There were no motor phenomena, but it was discovered 
coast of Labrador, and that other actual oceanic cur- that immediately after the accident, and for two weeks 
rents were imitated. subsequently, he had suffered from psychical blindness. 

In an experiment shown by Mr. Shelford Bidwell, a Physically he could see, but what he saw conveyed 
bar of iron, which has undergone certa.in preliminary no impression to his mind. An object presented itself 
treatment, is placed close to a small reflecting mag- before him, which he could not make out; but when 
netometer. When the iron is' illuminated by an oxy- this object emitted sounds of the human voice, he at 
hydrogen lamp, it instantly deflects the magnetometer once recognized it to be a man. In attempting to read 
needle, as is evidenced by the movement of the spot of he saw what he considered must be letters and words, 
light upon the scale ; and when the illumination is cut but they were unknown symbols to h im ; they conveyed 
off, the spot of light at once goes back. The prepara- no impression of their meaning ; the memory of their  
tion of  the iron consists in first magnetizing it  by a signs was gone; it  was a sealed book to him.  These 
current of electricity passed through a surrounding phenomena gave the key to the hidden lesion in the 
coil, and then very perfectly demagnetizing it by a re- brain. On operation the angular gyrus was exposed, 
versed current of suitable strength. Its magnetic con- and it was found that a portion of the internal table of 
dition is thus rendered unstable, and its susceptibility the skull had been detached from the outer and had 
appears to be greater for a small magnetizing force act- exercised pressure on the posterior portion of the supra
ing in the same direction as that by which the bar .was marginal convolutions, while a corner of it had pene
at first magnetized than for an equal-small force in the trated and lay embedded in the anterior portion of the 
opposite direp-tion. In the experiment the end of the angular gyrus. Removal of the bone resulted in com
iron rod was about half an inch from the end of the plete recovery from the pain and mental symptoms. 
suspended magnetometer needle ; the bar of iron was The variety of apraxia known as deafness of mind 
6 in. long and !1! in. in diameter. The whole of the bar has recently been studied by Oppenheim (" Charite 
was illuminated to produce the deflection. The in- Annalen, XIII. , 1888), of Berlin, who noticed that while 
strument was so sensitive that it was affected by the some aphasics retain their musical faculties, others may 
iron in the wheels of cabs moving in the court yard lose the power to follow melodies, to appreciate music, 
outside ; the disturbance was not due to the vibrations or to hear or sing the tunes which they formerly 
of the ground set up by the cabs. knew. 

Mr. J. W. Swan exhibited a Gramme ring, rotating To test for apraxia it is only necessary to present 
under the' influence of the magnetism of the earth. vf'"riouB objects to a person in variouB ways and notice 
Within a shallow circular brass box, about five inches whether he gives evidence of recognition. Aphasia 
in diameter, twenty little coils of insulated wire were occurs without apraxia, but apraxia cannot occur ex
disposed near the circumference; each coil consisted of cept in connection with some form 01 aphasia.-Medical 
400 turns of wire, making 8,000 turns altoget.her.· The Record . 
resistance of the coil when the current was split was . .. , . 

fort.y or fifty ohms, the current passing in the ring was The . Ea.nvard Ocean Record Broken. 

about half an ampere. This ring was free to turn on . The City of Paris left New York on May 15 and 
a vertical pivot, and continued to turn steadily, under reached Queenstown in 6 days and 29 minutes. This 
the influence of the magnetism of the earth. beats the Etruria's best eastward passage of 6 dayt! 4 

Mr. H. Brereton Baker performed some curious ex- hOUN and 40 minutes and the Umbria's best eastward 
periments. as follows, on non-combustion in dried oxy- p�ssage of 6 �ays 2 hours and 22 minutes. Up to the 
gen: 1. Charcoal was heated to redness in dried oxy- present time these had stood as records u.nequaled P1 
gen without any visible combustion. The oxygen had any other ship. The City of Paris' now heads t.be'1ist 
.been in contact with the drying agent for two mo�thB: for speed both eastward and westward. H�tQDgest 
2. Sulphur was distilled in oxygen dried by ph08phsuos, day's run on this last voyage was 476 knots. 
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AlII' IlIPROVED GRIP FOR TRAKWAYS, ETC. 

A device whereby carriages or cars may be readily 
propelled upon a track from a suspended cable, and 
affording a simple and effective lock whereby the cars 
or carriages may be conveniently and expeditiously at
tal'hed to the cable or detached therefrom, is illustrat
eo herewith, and · has been patented by Mr. Elijah 
Dainty, of Coal Bluff, Penn. The power is furnished 
at eUber end of the proposed route of travel of the 
car by means of a shaft journaled in bearings below 

DAINTY'S GRIPPER FOR CABLES. 

the track level, this shaft communicating motion to a 
vertical shaft carrying a horizontal cable pulley, which 
gives motion to an endless cable. The cars are provid
ed with a transverse yoke or bail ,  upon the flattened 
upper surface of which a �rip is swiveled, as shown in 
det.ail in the small view. This grip is provided with a 
handle, not shown, and means of locking it in a side
wise position to the line of travel of the cable, where
by the hold or grip is obtained by which the car is 
drawn along. In the upper part of the recess of the 
clam p by which the cable is engaged is a spring bolt or 
latch, to hold t3e cable in place when the travel is over 
uneven ground. A modification of this clamp is made, 
with rounded corners, to pass over rollers or sheaves 
on the ground when the power is applied by means of 
a cable running beneath the car. 

. �  . . . 
AlII' IMPROVED MOTOR FOR LIGHT WORK. 

A device whereby power may be conveniently trans
mitted for light running machines, such as sewing 
machines, etc. , is 
il lustrated here
with, a n d  h a s  
been patented by 
Mr. William R. 
Bell, of No. 422 
West Forty-fifth 
Street, New York 
City. The sleeve 
or shaft to be 
driven h a s r e
cesses in which 
are pawls or fric
tion devices. two 
rings being placed 
on the sleeve hav
ing internal rat
chets when pawls 
are u s e  d, while 
bands are c 0 n
nected t o  t h e  
rings and to a 
frame, so t h a t  
when the frame is 
moved downward 
one of the rings 
on the sleeve will 
move the balance 
wheel, while as 
the frame moves 
npward the other 
ring drives t h e  

.X:: __ -�-, � - �<:.\, 
BELL'S MOTOR. 

balance wheel, the opposite pawls or friction device 
slipping over their respective rings alternately with 
the contrary movements. The 'bands are preferably of 
metal, and so arranged that any undue slack may be 
conveniently taken up. With this construction the 
slightest movement of the frame either way acts to 
drive the wheel. 

The New netal Pound In Nickel and (Jobait. 

Kruss and Schmidt have discovered a new metal in 
both nickel and cobalt. These cheulists had under
taken to determine tbe atomic mass of nickel and of 
cobalt, using for the purpose the pure material pre
pared by Zimmermann, tbe method of Winkler, and 
tbe atomic mass of gold as corrected by Kruss, 196 ·64. 
When the solution of sodium gold chloride was treated 
with metallic nickel or cobalt, the precipitated gold 
was found to be mixed with a small quantity of one or 
the other of these metals thrown down apparently by 
a secondary action. By dissolving the weighed pre
cipitate in aqua regia, precipitating the gold with sul
pbur dioxide, subtracting its mass from that of the 
precipitate, the excess of nickel or cobalt was ascer
tained and allowed for. But still the method did not 
give concordant resnlts. 

Finally it was noticed that in washing the gold pre · 
cipitate obtained by sulphur dioxide from a solution of 
a previous precipitate tbrown oown by cobalt, the red 
color of the filtrate. due to cobaltous chloride, became 
gradually paler, and finally acquired a pale greenish 
color. This portion of the wash water was collected 
and evaporated in a platinum rlish, and left after 
ignition a sl ight residue, which dissolved in concen
trated hydrogen chloride solution on warming. with a 
beautiful green color, the color disappt>aring on cool
ing. A similar result was obtained when nickel was 
used to precipitate the gold. A chloride solution was 
obtained on evaporating the wash water and dissol ving 
in hydrogen chloride in which no nickel or other known 
element could be detected. In oder to obtain a larger 
quantity of the new substance, nickel sulphide was 
treated with ammonium sulphide so long as the solu-
tion became brown. The new element became concen· 
trated in the residue. So an increase of the new chloride 
in the mother liquors was obtained by crystallizing the 
double chlorid e  of mercury nickel or mercury cobalt 
from a solution containing equivalent quantities of 
both chlorides. Finally it was observed that tbe new 
oxide was soluble in fused caustic alkali, in  which cobalt 
and nickel oxides are insoluble ; and thus it was ob
tained pure, 50 grammes nickel oxide yielding about 1 
gramme of the white oxide. 

Its properties are as follows : The acid chloride solu
tion is not precipitable by hydrogen sulphide, but am
monium sulphide produces in neutral solutions a black
ish sulpbide. Ammonia throws down a voluminoulil 
white flocculent precipitate, not soluble in excess. Po- , 
tassium hydrate acts similarly. On igni ting the o

.

Xide 
I
; 

moistened with cobalt solution, only a weak brgwn 
color results. Even after strong ignition, the oxide is 

[J UNit r ,  188<). 
from defacing the jaws after passing through the 
work. One of the most valuable advantages of this 
improvement is that th e  chuck is designed to hold 
tapering work that the common chuck will not hold, 
while it is designed to hold all work more securely while 
the cutting tool is in operation. 

. . . , .  
THE NEW SYRACUSE FAN. 

The accompanying illustration represents a fan, the 
blades or arms of which can be readily turned so as to 
displace more or less of the air of a room, or to throw 
the air upward or downward, as desired. It is manu
factured by the Tuerk Water Meter Co. , of Syracuse, 
N. Y. The view shows the fan as in operation sus
pended from a ceiling. The inner ends of the fans are 
provided with gears, between which a central bar or 
rack is interposed, as shown in Fig. 2, by moving which 
up or down, the angle at wl;1ich the fans are set can be 
readily changed. This can be quickly done while the 
fan is in motion by taking hold of the pendent oil cup 

� �  ----- --

soluble in the cold in a 27 per cent hydrogen chloride THE NEW SYRACUSE FAN. solution. With excess of acid, the chloride is green, 
but the neutral chloride is white and gives with water and moving the rack as desired. The company also 
a colorless solution. The oxide does -not change its supply these fans to be operated on standards. when 
weight when ignited in hydrogen. The metal can be they receive their power from beneath the floor, in
obtained, however, by electrolyzing the chloride 801u- stead of from shafting overhead, in which case there is 
tion, or by reducing tbe chloride in a current of hydro- a small handle projecting from the side of the stand
gen. It is black, brownish-black in thin layers, dis- ard, by means of which t.he inclination of the fan blades 
solves readily in acids when produced electrolytically. can be regulated. Tbe Syracuse Water Motor, also 
more difficultly when produced at a high temperature. made by the above company, is recommended as afford
Further researches on the new metal are in progress by ing a convenient means of running a series of such 
the authors. -Be1·. Berl. Chem. (}es. , xxii. , 11, January, fans. 
1889 ; Amer. Jour. Sci. . ... , • , .. 

AN IMPROVED LATHE CHUCK. 

The illustration herewith represents an improvement 
in centering jaws for lathe chucks, which has been pat · 
tented by Mr. Samuel Id�, of Medina, Orleans County, 
N. Y. One of the views is in perspective, and the other 
in longitudinal section, with the tool represented as 
cutting on the opposite side of the work from which it 
would be in practice, for better explaining the opera
tion of the chuck. The chuck has one or more clamp
ing screws with annular biting edges at their inner 
ends, the jaw having a series of steps or shoulders, and 
set screws working in threaded openings in the jaw and 
communicating with the vertical faces of the shoulders, 
while adjustable 
r o d s  w o r k  i n  
openings of the 
jaw on a l e v e l  
with the horizon
tal f a  c e s of its 
steps or shoulders, 
the set screws re
taining t h e  . ad
justable r o d  s .  
Whep the work 
has to be bored 
entirely through; 
t h e  r o d s  a r e  
In 0 v e  d outward 

How to Make Ground G)as •• 
A writer on this subject says : I desired to have 

several pieces of ground glass, to use for some purpose. 
I first bought five cents worth of emery and two plates 
of glass of the size required. Spoiled negatives will 
answer, if they are cleaned, which can be done with a 
strong solution of lye. I placed one of the glasses on 
a flat board, and sprinkled a small quantity of emery 
on it, which I wetted with water. Placing the other 
glass on that, I ground them together, renewing the 
emery and water whenever necessary. In about one 
hour I had two of the finest quality of ground glasses, 
fully as good as those I would have to pay 75 cents for 
8 by 10 size. 

------•• �.H ...... I ... -- a n d  interposed 
The Pat of: Ucuhnba. between the work 

This fat is of a yellowish brown, �ery consistent, of · and the bottoms 
a pe.,.liar aromatic odor. becoming disagreeable if of . the · shoulders, 
heat�d� It is obtained from MlIristica surinamensis. thereby holding 
It.- contains about 10 per cent . 1>f' oleiC acid, the . other tbe 'Work ont of 
:
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$. Valenta, in Zeitsch1"iftf"r Angewandte Chemie. of the boring-tool IDE'S LAlD OKVOJt. 
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JUNE I ,  1889.J J,'titutifi t .!mtrttau. 
A COLLAPSIBLE SHIPPING CASK. may be lignivorous and not parasitic.' Prof. Riley 

A convenient .. knock-down " shipping cask which showed that this is impossible, not only by the 
can be readily taken apart and put together, and re- nature of the mouth parts of the larva, which are in
turned in compact folded shape for a new shipment of capable of gnawing the wood, but arso by his actual 
goods, is illustrated herewith, and has been patented observations, having found the parasitic larva of all 
by Mr . .John H. Mitchell, of Bloomfield, Iowa. Fig. sizes preying upon Tremex larva externally. He final-
1 shows one of the hoops, with adjustable lengthen- ly referred to some observations by Prof . .J. A. Lintner, 
ing and shortening device, Fig. 2 is a bottom view of the State Entomologist of New York, who records 
one of the heads partly broken away, Fig. 4 shows having witnessed what he took to be Thalessa lunatoT 
the means for connecting the staves, and Fig. 3 is a ovipositing on external larvre of the genus Datana. 

Prof. Riley showed by the structure of the OVipositor 
2, that this was impossible, and explained Prof. Lintner's 

'" 
0,;, ;\ �, ' \ .  

)[ITCHELL'S COLLAPSIELE SHIPPING CASK. 

perspective view of the completed cask. The staves 
are connected together by wires extending through 
perforations, the vertical ' edges of the staves being 
beveled, so that wheu the cask is put together the edges 
of the staves will lie close together. The heads are 
formed of strips, also preferably connected together by 
wires extending through perforations in the strips, 
the wires having their ends bent and lying in grooves 
in opposite edges of the head. The staves have grooves 
at their top and bottom to receive the edges of the 
heads. Metal lic hoops or bands are secured to the 
wired staves, when the latter have been folded about 
the heads by means of a serrated block riveted to 
one of the ends of each band, the other end ' of the 
band also having a block with serrated plate, their 
serrations engaging each other and being held by 
means of a wire passing through a staple and slot. 
When transported empty, the heads and wired staves 
are laid flat., and may be compactly folded together for 
convenient carriage. 

.. . . . . 
HabUa �{ Thalesaa aud 'rremex. 

Prof. Riley recently made some interesting remarks 
before the Biological Society of Washington on the 
habits of Thalessa and:Tremex, illustrated by diagrams. 
The genus Thalessa includes our most remarkable 
Ichneumonid parasites, there being two species quite 
common in this country, the ovipositors in the female 
reaching sometimes over 5 inches beyond the tip of the 
body. They are among the largest parasites of the 
world, and have always attracted attention on account 
of this enormously long ovipositor. It  has generally 
·been supposed that the female bores into trees and 
stings some lignivorous larva, and particularly that of 
Tremex columba, and Packard, in his Guide, and Com
stock, in the Standard Natural History, as also other 
authors, actually state this to be the fact. But from 
observations made in 1872 Prof. Riley proved clearly 
that the parasitic larvre live externally on the Tremex 
larva and that the latter was never punctured or stung 

error by assuming that he mistook another parasite, 
HeteTopelma datance, and which is known to be para
sitic upon larvre of the genus Datana. The paper was 
a good illustration of the value of exact observations 
and of their need to dispel erroneous belief and con
clusions, even in reference to some of our largest and 
most striking insects . 

• • • • •  
F'reah Bolled Water Neeeaaary Cor a Good Cup oC '1'ea. 

All tea 'and coffee drinkers can teil by their taste if 
the water from which the beverage is made has 
not boiled or has boiled too much. Either of these 
conditions will spoil the flavor of the costliest tea or 
the best coffee berry. But not every one knows the 
reason or how to avoid the result. 

The secret is in putting good fresh water into a 
clean kettle already warm and setting it to boil quickly, 
then taking it right off to use in tea, coffee, and other 
drinks before it is spoiled. If the water is allowed to 
steam and simmer and evaporate till all the good of the 
water is in the air, and the lime and iron and dregs left 
in the kettle, you must not expect Ii. well flavored cup 
of tea or coffee. 

.. . . . . 
AN I)[PROVED DINNER PAIL. 

The &.ccompanying representation of a liquid recep
tacle, which also supports a lunch can, with a pipe ex-

2 

. tending from the 
outside to the bot-

YARNELL'S DINNER PAIL • 

tom of the recep
tacle, forms the 
subject of a pat
ent issued to Mr. 
.John H. Yarnell, 
of Somerset, Ohio. 
The liquid recep
tacle has lugs near 
its upper end for 
supporting t h e  
bail, and in . the 
upper end of the 
receptacle is held 
a lunch can or 
box; l e a v i n g  a 

space in the bottom for coffee, milk, or other liquid. 
A pipe, adapted to turn in suitable bearings, extends 
down through a crease or groove in the side of the re
ceptacle, its lower end exteniling into a strainer in the 
bottom of the receptacle, while its upper end has an 
outwardly bent part, forming a spout, which can be 
turned and held in place on the side of the lunch can 
by means of a hook on the latter. Fig. 2 is a plan view 
of the dinner pail on the line of the spout. The strainer 
is removable, for convenience in cleaning the parts 
when desired, and the user is not compelled to remove 
the lunch can when wishing to take a drink from the 
receptacle. 

----------__ 4�.�.HI� .. ----------- . 
HOUSES in which the inmates complain of headache 

and have a languid feeling are probably wrong in a 
sanitary sense. The condition of the premises should 
be examined. 
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AN I)[PROVED DOOR HANGER. 

An improvement in connection with sliding doors, 
providing a simple method of attaching the door and 
holding it in place, and conveniently adjusting it, is 
illustrated herewith, and has been patented by Mr. 
Wilber W. Smith, of No. 180 Second Avenue, Grand 
Rapids, Mich. Fig. 1 shows a partial side elevation of 
a door on which this hanger is employed , Fig. 2 a 
partial longitudinal, a,nd Fig. 3 a partial vertical. and 
transverse section. Screws with rectangular heads 

S)[ITH'S DOOR HANGER. 

are secured in the upper edge of the door, these screws 
holding in position brackets which at . their upper end 
are secured to a horizontal hanger bar. On the under 
edge of this bar are spaced pins, as shown in Fig, 2, to 
limit the play of the trucks, designed to roll upon the 
usual horizontal track below. The trucks each eonsist 
of two wheels united by a common a'xle, on which 
rides the hanger bar. This mechanism may be readily 
attached to and detached from the door at will, and 
when the door is slid backward or forward , the trucks 
are designed to move noiselessly upon their tracks. 

.. . . . . 
THE JEWELL CAVERN. 

BY H. C. HOVEY. 
The source of the Greenbrier river is at the base of 

the Cheat and Greenbrier mountains, West Virginia, 
more than 2,000 feet above tide level. The stream is 
100 yards wide where it empties into the New river ; 
that point being 1,325 feet above the level of the sea. 
Thus it falls about 700 feet in 100 miles, having many 
beautiful cascades and rapids. The entire valley is 
covered by a thick deposit of limestone resting on sand
stone. It abounds in abrupt cliffs, alternating with 
deep ravines and gorges; which rise to what are called 
" levelE " of considerable size. In these upper areas 
there are numer�us sink holes through which the sur
face water finds its way to underground channels. 
Quite large streams are sometimes thus lost to view. 
A branch of Greenbrier river is known as Sinking creek 
before it passes under a large hill, and Muddy creek 
after it has emerged below. The region is evidently 
favorable for the formation of caverns-a fact noticed 
by President .Jefferson, who, in his " Notes on Virginia," 
mentions that there are at least fifty in this one v&lley. 
Some of them yielded large quailtities of saltpeter 
during the war of 1812 ; the product from a single cave 
being 10,000 pounds in one year. It was in one of these 
places that Jefferson found his famous me�a)onyx. 

Orders were given to Captain .Jewell, in the employ 
of the Chesapeake and Ohio Railroad, to cut down the 

face of a rocky cliff that 
juts out over the Green
brier river, at a point five 
miles east of Alderson and 
a mile and a half west of 
Fort Spring. In the dis
charge of this duty, a few 
months ago, he found that, 
after cutting through an 
extremely compact stra
tum of black limestone, 
serving as an exterior shell, 
the rock that remained was 
in a singularly broken con
dition. On clearing the 
fragments away, there was 
suddenly exposed to view 
the hitherto hidden gate
way of a cave of large di
m,ensions, which has been 
appropriately named, for 
its discoyerer, " The .Jewell 
Cavern. "  

b y  the female Thalessa. 
The mode of oviposition is 
most curious. The female 
manages with some dilfi
culty to bring the long ovi
positor beneath the body 
so as to get its tip to the 
surface of the bark. bearing 
down upon it in such man
ner that the basal portion 
of the ovipositor rests with
in the tip of the abdomen 
and protrndes in to a singu
lar membrane between the 
sixth and seventh segments 
dorsally. The ovipositor 
makes a perfect coil within 
this membrane. The insect 
frequently gets stuck in 
the more solid wood and 
perishes in her endeavors 
to bore, and the fact that 
she does not reach the Tre
mex larva, and that she 
frequently bores into wood 
without reference to this 
l�t, has given rise to the 
belief among some ento
mologists that Thalessa rHE - JEWELL VA VERN, 'FOJl"T SPRING, WEST VIRGINIA, GREEIBRIER RIVER. 

i At the request df'·parties 
interested ' in developing 
the reso\VeeS of . Western Virgin�·recelltly .istted 
the loea,lity, supplied Wi. 
the means for making a 
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somewhat careful exploration ; and accompanied by there steps might be cut for the convenience of  visitors. By going under the Hanging Rock, and through a 
·Mr. Harry A. House, a photographer. One or two places ought to be bridged. Thus, at com- frowning gateway called the Portal of Erebus, we 

The trip itself was delightful ; including a passage paratively slight expense, all the more interesting por- found another and smaller lake, whose farther margin 
on the Old Dominion line of steamers from New York tions might be made accessible, and the locality would could only be reached by climbing to an upper avenue 
to Norfolk, followed by a ride through the diversified t.hen become a place of resort for West Virginia, at joining the two arms of the cave, and then descending 
scenery traversed by the Cbesapeake and Ohio Rail- least, and an interest,ing addition to the numberless at- again. Fifth Avenue, as this is named, leads to· a  deep 
road, with the furtber privilege of stooping /)ver, here tractions of· the route. rift in the rocks, at whose upper end is a cascade, the 
and there, to inspect interesting geological formations. At the foot of a steep descent called Slippery Hill, a musical murmur of which may be heard long before it 
Rising from the areas occupied by the more recent large arm of the cavern begins that runs in a north- comes into view. The rivulet tbat causes it unites 
periods, we climb tbe billy belt of Silurian rocks that easterly direction, to which the name of Hovey's with another flowing down the right arm of the cave, 
extends entiilltly across Virginia from northeast to Avenue was given. At the time of our visit the floor and these two feed the lakes below. Among interesting 
southwest, and frorp which have been carved the was dry ; but during a part of the year it is the bed of features in the vicinity may be mentioned 8 natural 
Natural Bridge, the caverns of Luray, and numerous a rippling stream, that has formed, partly by erosion water clock, quite equal to the one so greatly admired 
other grottoes that have been repeatedly described, and partly by concretion, the prettiest imaginable by visitors to Mammoth Cave, and made in the same 
but that never lose their interest for the Ilian of science rume-like dams across its channel. In several places way, by a rill that trIckles down into a concealed 
or the lover of the picturesque. Above these tower the deep pools remain. The general bed of the stream is basin. 
Alleghauies, with their Laurentian ,  Huronian, and composed of flat, oval pebbles, of a shining black min- Proceeding a few paces further, we found the way ob
Montalban crags. One has a surfeit of the tunnels eral, which proved to be argillaceous ironstone. Large structed by an enormous limestone ledge that must 
that pierce these mountains. There are twenty-six in fragments of limestone have fallen from the roof ; in have shaken the hills when it toppled over. It is 
all, on this one railroad, that vary in length from 100 ft. some of which the water, aided by sand and pebbles, partly buried in the clay, but the portion in view and 
to 6,800 ft. , and some of them are remarkable sppcimens has cut numerous bowls, of which what is called " The standing erect must be about forty feet high. Beyond 
of engineering. One of them, 1 ,200 ft. long, is just Bird's Nest Rock " furnishes the most striking example. Mount Ararat, as they call this eminence, a descending 
beyond Fort Spring ; 'after shooting through which, we AI-Sirat is a natural arch, seeming slight enough for crevice curves away, first to the right and then to the 
soon come in full view of the majestic entrance to the the passage of disembodied spirits, yet really strong left, to a lower chamber, where there are some fine 
Jewell Cavern. I never saw a more striking approach enough to carry the men of flesh and bone safely over. stalactitflt!. But still another path, leading through a 
to any cave. The graceful bend of the river, which is It has an ugly look, however, as if fashioned expressly region as wild as Chaos, trends to the northeast, and 
here deep and wide, the sweep of the lofty hills and to drop too ambitious adventurers into the abyss below. consequently away from the outside ravine formerly 
more distant mountain chains, the fertile farms and Other places to be noted in this avenue are the Her- mentioned, and deeper into the hill. Pressing on be
woodlands intervening, and then the bold cliff cut by niit's Cell and Pluto's Chimney-a singular crevice tween huge fragments, or under grotesque arches ; 
the wide arch of the cavern mouth, make an unequaled communicating with the upper part of the main cave. pausing here and there to inspect some alabaster pillar, 
combination. When t.he cave was first found, the ef- The entire length of Hovey's Avenue is about 600 ft. ; or to lower our lamps into some pit or crevice, we 
fect was heightened bY an array of huge stalactites and as the channel is rapidly downward, it is certain make our way to tln;l remoter parts of the cave. After" 
standing forth like so many tusks. But these, and that it leads to the river, and is the true outlet of the dragging our camera and other apparatus through a 
many other curious formations, have been broken off cavern. This is confirmed by the existence of a large muddy and tortuous passage, we are rewarded by gain
and carried away to decorate the door yards and hall- spring on the margin of the river, and in line with the ing aCCess to a small but very ornate chamber, really 
ways of the neighboring hamlets. Car load after car trend of this avenue. the prettiest room in the whole cavern, which We 
load have thus been removed, until the more accessible Returning now to the foot of Slippery Hill, we ob- named " Clara's Grotto. '" Cautiously continuing our 
portions have been literally robbed of their stalactitic serve with admiration an extensive en'largement called explorations, we follow a creeping avenue lined with 
beauty. There are fine masses of dripstone, however, the Cyclopean Hall, where huge folds of rock hang botryoidal stalagmites, reminding one of rich clusters 
in the remoter chambers that remain intact, probably from above in strange and fantastic forms. The ima- of ripe grapes. Helen's Grotto comes next, a room 
because it was too much trouble for the vandals to 'rob gination finds the heads of elephants, dragons, and studded with various forms of dripstone, in the center 
them. Possibly much of this lamentable spoliation other monstrous resemblances, which my artist tried to of which stands an alabaster pillar four feet high and 
might have been prevented had not the ownership of catch by the camera. We named the spot, j ust beyond surrounded by what resembles a mossy carpet. Of 
the cavern been a matter of dispute. The entrance is this hall, llarry's Laboratory, because here the cave course some pagan has tried to demolish this marvelous 
on grQund belonging to the railroad ; but its ramifica- suddenly narrows, with convenient ledges overhang- creation ; but his effort WitS happily unsuccessful. At 
tions undoubtedly extend under the farm of Mr. D. Y. ing a limpid pool, and offering other facilities for the a point not far beyond the way is coinpletely blocked 
Huddlestun. Even now it would be well worth while mysterious processes of subterranean photography. by an enormous stalagmite named by us Jefferson's 
for these parties to agree on some plan for preserving Cavern conditions are quite peculi!l>r. Experiments Monument, in honor of the scientific statesman who 
what rema.in&, both for their own interest and for the elsewhere in instantaneoUs photography by artificial was the first to call public attention to the wonderful 
welfare of the public. light hardly prepa�e one for the absolute blackness Of series of caverns in the Greenbrier valley. 

The mouth of the cave is 40 ft. wide and 3O .ft. high. .darkness prevailing in tbese.rooms that· have never for ·The estimated vertical distance from t.his terminal 
The vestibule is 50 ft. deep ; and what might be called a moment been touched by sunlight. Then again the mass down to the lowest point yet explored is about 
the throat of the cave-a narrow and irregular aperture walls and most of the. formations are of uniformly dark 150 feet. Doubtless this cave has grand surprises yet 
-is to the left, as yoh go in. It bears the musical name material, with only here and there any object of a in store for daring ad venturers. The ample dimflnsions 
of t.he " Magnolia Gate. " Just at this point, in a yellow or cream color tint. The cavern atmosphere is of the rooms thus far opened would agree with this 
stratum of oolitic limestone, I found some excellent naturally very pure and clear. But if any smoke is idea. When, in keeping with our promise, we came to 
specimens of pentremites, crinoids, and other fossils; made, it may take hours, or even days, for it wholly to illuminate the Jewell Cavern from end to end, which 
serving to determine the formation as sub-carbonifer- escape. We had, therefore, to find the points most we did on the l!l>st day of our visit, in the presence 
ous and referable to the so-called " Umbral series " of desirable to be taken, fix our instruments, and get the of a large party of delighted spectators, we ourselves 
the Virginia survey. This series here includes what proper focusing, with as little torchlight as possible. were surprised at the revelation. The vastness of some 
are known as the Greenbrier limestones and shales ; For the most part we relied on coach candles. We of the arches reminded me of similar scenes in the 
the latter being soft and readily decomposed, while the were annoyed daily by troops of visitors, who would great caves of Kentucky and Indiana, which this 
former vary remarkably in character, from kinds insist on carrying big torches, each emitting its mass locality resembles more than it does the profusely 
almost as hard as granite down to the oolitic variety of smoke, and who would want to stand around and ornamented grottoes in the Silurian limestone along 
already mentioned. On analysis the oolite shows 96'46 watch our operations. Finally, we got rid of this an- the eastern 'slope of the Alleghanies. 
parts of carbonate of lime in 1 00, the small residue noyance by circulating word through the neighborhood Temperature observations with a Hicks thermometer 
being merely clay and sand, with no sulphur, phos- that, if they would keep entirely away from us till our showed : In the shade outside, 90' ; at the mouth of the 
phorus, or iron. As may readily be seen, this is an ex- last day there, we would reward them by a grand illu- cave, 66° ; at a point 100 ft. within, 56° ; at, all points 
cellent material for the· manufacture of lime ; for which mination with fireworiB ; but if they persisted in furt.her in, 54° ; in the water of Black Rock Lake, 53°_ 
purpose it is quarried near by, with good results. ' hindering us, there would be no display of pyrotechnics. a difference perhaps due to evaporation from the sur-

By barometrical measurement, the entrance to Jew- The plan worked admirably, and we had the cavern to face of the thermometer. It should be remarked that 
ell's Oavern is 1,660 ft. above the level of the sea ; and ourselves. this agrees with the average temperature, as already 
it is about 50 ft. ahove the level of the adjacent river. Having selected our point of view, and made ready for determined by me, for Mammoth, Wyaudot, Luray, 
The crest of the hill .is between 300 and 400 ft. high. The the exposure, our plan was to burn, first, several yards and other American caverns, being doubtless the mean 
surrounding country is broken into hills and hollows, of magnesium ribbon . and then fire off six or more temperature of the crust of the earth in this latitude . 

. many of the latter being sink holes connected with magnesium cartridges placed so as to secure as many Our thanks are due to Supt. Fuller, Supt. Dill, Mr. 
underlying caverns. A ravine near by cuts the ridge details as would comport with a good general effect. L. W. Bruce, and Messrs. Jewell and Huddlestun for 
down to the . river's margin, but grows rapidly shallow Before disturbing the camera, the artist would take favors granted. 
as one ascends, and its course being transverse to the several duplicates, so as to have them to choose from. ------.� . ........... ------
cavern axi&, .the idea is suggested that the ravine was We also tried a mixture of green fire and magnesium 
itself once a cave whose roof fell in long ago. At the dust ; but with less satisfactory results. Our conclu
upper end I found well marked sinks plainly connected. t!ion was that, on another visit, we should take with us 
with the cavern below, though it might require a great portable cylinders and depend on the calcium light, 
deal of digging and blasting to force one's way through. which, while less ·vivid than the magnesium light, 

The ganeral trend of the cave is from north to south. makes no smoke and could be freely used at less ex
Such arms as branch to the west soon come to an end ; pense. 
but those to the east and southeast extend for a long Just beyond · the Laboratory is Bruce's Gallery, a 
way, and all further discoveries are to be looked for in spacious enlargement of the cavern ; near which the 
that general direction. Going as directly as possible main cave bends at a right angle, and presently sub
from the entrance to the extremity, the distance is divides ; one arm· going to the east, while the other 
about 3,000 feet : but one who should ' thread all the leads to the southwest. Here is the largest pool that we 
passageways would probably travel between two and found in the cavern, which is called Black Rock Lake, 
three miles. The main cave, to which the name of on account of the black pebbleR that form its bed. In 
Huddlestun Avenue is attached, is of ample dimen- its waters we found eyeless crawfish (Camba1'Us pellu
sions ; being from 10 to 40 ft. wide and from 5 to 100 ft . . cidus) ; and in nooks and crannies there were hundreds 
in height. The floor is encumbered with immense of wingless grasshoppers (HandenlJ3cus subterraneu,s). 
baDki of red clay. some of which was washed in by the These little " cave crickets," as they are commonly 
subterra.nean stream that inundates the cavern during called, have eyes, but do not seem at all sensitive to 
the rainy season ; but most of ·it may be regarded as· the light. I held my candle within an inch of some oT 
the breaking down of the Greenbrier · shales, to which them, that did not stir. aut at the leut touch of their 
cause Prof. Rogers attributes the surface clays of the long, waving antenn81, they will scud away with the 
regiQIi. In many parts of the cave the free uSf! of the most comical agility ; and when fairly boxed they will 
pick and sbovel WOQld .facilitate progress. ' Here and escape, if given the slightest opportunity. 

A. Glib-Talkin" Fakir. 

A contemporary describes the lingo of a fakir the 
writer came across the other day following in the wake 
of Forepaugh's circus. The same fellow will be found 
at our country fairs next fall. His talk was as constant 
as the flow from Niagara ; no period, colon, semicolon, 
or comma : . .  Yesterday I sold this almost priceless ob
ject to-day I am giving them away simply giving them 
away as an advertisement for the ridiculous sum of ten 
cents or a dime to-morrow I may be selling them again 
thank you sir it magnifies as well as any three dollar 
microscope and you are getting it for the paltry sum 
of ten cents it is recommended by all the most cele
brated lawyers doctors ministers and scientific men as 
the most wonderful invention of the age and the gen
tleman here takes one why it is worth one dollar alone 
to examine a drop of water before yoll drink it and 
you will plainly see the seven kinds of insects in each 
drop ants grushoppers crickets bees flies beetles and 
centipedes look at them and then drink your water 
and the gentleman here takes one thank you and you'll 
thank me before the day is over and the little boy 
takes one ten ce:lts or a dime its< worth more than that 
to see the. skin on your hand tbank you sir," .ete. 
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The Italian Clrulaer Ple_onte. 

At the recent meeting of the Institution of Naval 
.Architects, a paper was read by Mr. P. Watts, on the 
Piemonte, which has recently been built at Elswick 
for the Italian government, a vessel of 2,500 tons dis· 
placement, 300 ft. long, 38 ft. broad, and 15 ft. mean 
draught. She has a protective deck, 1 in. thick in the 
middle, and increasing to 3 in. on the slopes. Her IJ.r
mament consists of six of the new Elswick 6 in. quick 
firing guns, four of which are sponsoned out, so that 
two can fire ahead and two astern. Tb.ere are besides six 
4% in. guns of the same pattern, ten 6·pounder Hotch
kiss guns, four of which can fire ahead and four aft ; 
six 1-pounder Hotchkiss guns, of which there are two 
in each of the two lower tops ; two 10 mm. Maxims in 
each of the two upper tops ; and three torpedo tubes, 
two on each broadside aud one straight ahead. The 
penetrative power of the guns is considerable. Thus 
the 4;!i in . guns. weighing only 2 .tons 1 cwt., can 
pierce 10Ji in. of wrought iron ; and · the 6 in. gun, 
weighing 5% tons, can pierce 15 in., both taken at muz
zle velocity. The 4%; in. gun fired ten rounds in 47Ji 
seconds, as against 5 minutes 7 seconds for an ordinary 
breech-loader of that size. Lord Armstrong has re
cently pointed out that the Piemonte can discharge 
against an adversary in a given time twice the weight 
of shot and shell that can be fired by the largest war 
vessel afloat. The engines and boilers are wholly be
low the water line, and the armor deck above is supple
mented by packing of patent fuel or coal. The ship is 
divided throughout into many watertight compart
ments, and has a double bottom. There are coal bunk
ers along the @ide throughout the machinery compart
ment, and dwarf bulkheads divide the bunkers into 
spaces of 10 ft. to 12 ft. long. Below the armor deck, 
before and abaft of the machinery, is a flat that could 
be packed with patent fuel or stores, so as to form a 
raft body. Patent fuel is recommended for the lower 
bunkerl:l, as it practically t'xcludes the water, however 
the sides may be riddled, and is less liable to be blown 
out. The thickness of the vertical armor, with its 
backing, that might have been attained instead of the 
sloping deck, is 1 0� in., whereaS the sloping deck and 
its fuel covering are equal to 6 in. ; and this, divided by 
the size of the slope, gives 14 in. as the horizontal 
thickness, or 3Ji in. more than a vertical belt would 
have. A sloping armor is also more efficient in resist· 
ing projectiles, and as the shells would burst in the 
fuel, the armor would only have to resist the broken 
pieces. Sloping armor is also cheaper, and enables 100 
tons more coal to be carried, though it ' has the disad
vantage that the fuel might be blown out, and the 
shi p's structure damaged by shells that would not pene
trate the vertical armor. The engines, constructed by 
Messrs. Humphrys, Tennant & Co., are two sets af 
vertical triple expansion engines, giving a speed of 19� 
knots without using the fans, 20'168 knots with an 
I. H. P. of 7.760 at � in. pressnre, and 20'3 knots with 
8,000 I. H. P. at � in. pressure, while with clos�d stoke 
holds and forced draught. giving 11,600 H. P., the 
speed was over 21 knots. The turning trials have not 
yet been made. The full coal supply is 600 tons, enab
ling the ship to cruise at 10 knots for fifty-five days, 
tiuring which she could cover 13,200 knots. The vibra
tion at the highest speed was never more than 0'12 in. , 
as measured by Mr. A. Mallock's seismometer. 

. . . .  -
Water Ga8. 

Even at 1,0000 the decomposition of watery vapor by 
carbon is incomplete. Before water gas can be com
monly used for heating or lighting, like coal gas, a 
method must be found of communicating to this gas, 
which is in itself inodorous, a scent much more pene
trating and persistent than that of coal gas. since, by 
reason of the large proportion of carbon monoxide 
which it contains, it is at· least five times more poison
ous than coal gas. The deadiy character of a gaseous 
mixture seems to increase much more rapidly than the 
proportion of carbon monoxide. According to the 
researches of Dr. WYSf!.. the dangerous results of the 
inspiration either of coal gas or water gas are due 
solely to carbon monoxide. During the months of 
January and February, 1888, seven cases of poisoning 
from water gas have occurred in New York. It is pro
posed that water gas might be rendered odorous. so 
that its escape c.ould be at once detected, by means of 
mercaptan. -J. Lange and J. Lunge, in Zeitschrift fur 
Angewandte Chemie. 

.. . . . .  
Clastor 011. 

The authors infer from their experiments that the 
liquid acid of castor oil is not a single compound, as it 
has been hitherto supposed, but a mixture of two 
isomeric ' acids of the composition ClOH ••  Os, one of 
Which. ricinoleic acid, yields on oxidation trioxystearic 
acid, while the other, ricinisoleic acid, yields isotrioxy
stea.ric acid. The proportion of these acids is about 
one of the former to two of the la.tter. As no dioxy
stea.ric a.cid has been obtained from the oxidation of 
the liquid acids of castor oil, it may be concluded that 
of all the fatty oils hitherto examined, castor oil is the 
orily one Which contains no oleine.-K. Hamra and A. , 
GnU/mer, i'R Zeitschriftfur A.ngewandte Ohemie. 

Ititufifi t �tutritau. 
The ltlonUor Pllritan. 

The new double-turreted war vessel Puritan recently 
arrived at the Navy Yard, Brooklyn, N. Y. , from Nor
folk, Va. The ship is to be completed at Brooklyn. 

The Puritan is a low freeboard, twin screw monitor. 
She is built of iron throughout, and will be armored 
with steel 12 inches thick, extending the entire length 
of the vessel. She will carry four lO-inch breech-load
ing rifles in two turrets and an efficient secondary bat
tery. The steel armor of the turrets will be 11% inches 
thick. The guns will have a range of over eleven 
miles. 

-

The principal statistics of the vessel are : Length be
tween perpendiculars, 280 feet ; length on load l ine, 291 
feet ; length over all, 295 feet 8� inches ; extreme 
breadth, 60 feet 1!>i;' inches ; draught, 18 feet 2Ji inches ; 
displacement to load water line, 6,060 tons ; indicated 
horse power, 3,600 ; speed, 13 knots. 

The motive power is furnished by two direct-acting, 
horizontal compound engines placed in watertight com
partments. The cylinders are 50 and 86 inches in diame
ter by 42 inches stroke. There are ten return fire-tube 
boilers, with a grate surface of 700 square feet. The 
working pressure is 80 pounds. The two screws are of 
the Hirsch pattern, and are made of cast iron. They 
are four-bladed, 15 feet in diameter, and 23 feet mean 
pitch. 

The Puritan will be a really formidable vessel. Car
rying in her turrets four lO-inch breech-loading rifles, 
elevated, trained, and loaded by machinery, protected 
by U;!i inches of steel armor, and firing a projectile 
weighing 500 pounds, capable of piercing 23 inches of 
wrought iron at the muzzle or 17� inches at the dis
tance 'of a mile, the Puritan need fear but few vessels 
afloat. In addition to the heavy guns, she will carry a 
secondary battery, consisting of two six-pounder and 
two three-pounder rapid-fire Hotchkiss rifles, two 
thirty-seven millimeter revolving cannon, and two Gat
lings. She will have a torpedo net of heavy steel rings, 
which can be rigged out all around the vessel. and so 
protecting her from torpedo attacks. There will be a 
powerful search light for use at night. 

The Puritan compares more than favorably with the 
Conqueror, one of England's modern turret vessels, and 
with the Tonnerre of the French navy. 

. ' . . . 
The ltlea8ureIDent of the Candle Power of Electric 

Street Llghts.* 

In measuring the candle power of electric street 
lights while burning in their position on the street, one 
has certain difficulties to contend with which are . ab
sent in . ordinary photometric measurements. The 
chief of these difficulties lies in the facts that the lamp 
to be tested is at a considerable height above the hori
zontal plane which the photometer can, in most cases, 
conveniently occupy, and that the work must be done 
out of doors. In compliance with the request of the 
editor of the Journal, I will briefly describe the way in 
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point, and thus serve both as a support for the bar at 
any angle above the base and as a means for determin
ing this angle by the reading of the graduation. The 
base has fastened to it a carefully adjusted leyel. The 
lantern containing the standard light is mounted on 
the base j ust beyond the pivoted end of the bar. 
When a measurement is to be made, the photometer is 
first brought into the same vertical plane with the 
electric lamp, and the base accurately leveled. The 
bar is then raised until it points directly at the lamp, 
and clamped in this position. The carrier; with ita 
Bunsen screen, is then mounted on the bar together 
with blackened diaphragms, which serve to cut off all 
light except that coming from the standard and the 
lamp to be tested. If the night is a dark one, and 
other lights not too near, no further precautions in 
the way of screens are necessary ; otherwise, the pho
tometer is mounted in a covered wagon. 

After the readings have been made [giving the dis
tances of the Bunsen screen from the zero mark at the 
pivoted end of t h e  bar] , the horizontal distance from 
the zero mark to a point vertically beneath the electric 
light is measured, and the angular elevation of the 
photometer bar is read on the graduated arc. From 
these data the direct distances from the screen to the 
electric light are readily calculated. The "orrespond
ing distances from the screen to the standard are ob· 
tained afterward by placing the bar at the angle noted 
and measuring directly from the screen [at its read
ing] to the point which the standard occupied in the 
out-door work. 

THe New Trade of Electrical Plumber. 

The extensive adoption of lead-coated cables for sub
way electrical lines has gi ven birth to an occupation 
which is in some sense a new trade-the electrical 
plumber. The subway cables have to be joined at 
frequent intervals, at the least at every second m an
hole. In uniting the ends. the skill of both electric 
l ineman and plumber is required. A cable may con
tain a hundred or more wires, which may be grou ped 
in pairs to add to the complexity. To join such a cable 
the wires have to be properly connected with each 
other, each splice has to be carefully insulated with 
tape or equivalent wrapping, and finally a sleeve is 
slipped over the joint and secured by two wiped joints. 
At this point the lineman has to change his trade and 
become a plumber, when he ., wipes " the joints at 
each end of the sleeve, so as to protect the wires per
fectly from moisture. Much other work falls within 
his scope. Lateral connections have to be made. One 
or more wires have to be picked out and led to one side 
or the' other on new routes. As the system grows in 
extent, so will his work increase In complexity. In 
fact, what is ·to some extent a new trade has been cre
ated. It is said that there. are now about one h undred 
skilled electrical plumbers in this country, and that 
the best men are well known and are in constant 

which I have sought to solve the problem which pre- demand. 
sents itself. 

In the first place, the photometer must be modified, The World Full oC Death Trap8. 

so that the light coming from a point considerably According to the American Analyst, the worst 
above its plane shall yield a beam parallel to the bar. enemies of the human race are the doctors, who try to 
This may be done in two ways : prolong our miserable existence in a world full of death 

First.-By having the photometer bar horizontal, as traps. Ofle medico tells you not to eat or drink what 
usual, and placing at one end of it a reflector, which you relish because you will eat or drink too much. 
shall throw the beam from the electric light along the Another says that you must only eat what you fancy, 
bar. This reflector wust, of course, be a plane surface, because other wise you will bolt your food without 
and may be an ordinary mivor or a totally reflecting giving to each morsel the thirty·six mastications which 
prism. are necessary for digestion. You must wear a relipir· 

Second.-By inclining the bar in the vertical plane ator over your mouth, a pad on your chest, and a 
so that it shall point directly at the lamp. Of these swarth of flannel round your .loins. If you live in 
two methods I prefer the latter. because the use of a town, you will die of fog ; if you go to the country, you 
reflector of any sort involves loss of some light, the will be poisoned by bad drainage ; if you drink water, 
amount of which must be carefully determined and in- you are tem pting the typhoid fiend ; milk spells 
trodufled as a correction in the final calculation, while scarla.tina, and tea cake is sudden death. Do yoush'un 
it offers no advantage over the direct method to com- these tempestuous pleasures ' of the senses and take 
pensate for the greater trouble and liability of error in refuge in the recreations of the mind ? Do you borrow 
the results. a novel from the circulating library ? That is to im-

In the second place, a direct measurement of the dis- port the germs of disease into a healthy household. 
tance from the arc to the Bunsen screen is, in general, The volume in your hands may have been perused by 
not easy, and the modified photometer should provide a person recovering from an infectiou!>. i l lness ! 

some way for its indirect, and, at ' the same time, ac- • 4 '  • •  
curate determination. Dlxon'8 Silica Graphite BooC Pai nt. 

Thirdly, the photometric work must be done in the To give satisfaction, a paint should be a protection 
open air, and in a number of more or less widely against the changes of temperature, the wear and tear 
separated places on the same evening. The photome- of storms. It should be easily laid Oll, durable, and 
ter must, consequently. be readily portable, and at the economical .  Graphite and siliea stand equally well ex
same time must be provided with a special lantern to treme cold and changes of temperature ; they are not 
protect the standard light from draughts, and �ith touched by rust, and both resist the influence of a salt 
screens to cut off al l  extraneous light. atmosphere. Graphite is very light. One pound of it 

To meet these points I have constructed my photo· is three times the bulk of white lead and twice that of 
meter as follows : Th� graduated bar is ·fastened by a mineral paints. The natural color is slate, but it can 
pin passing through one end to the edge of a thick be furnished in all shades, from slate to a jet black, 
board which serves as the base of the instrument. On suitable either for regular surface painting. metal or 
this pin it mo\'es freely in a vertical plane. At a con- shingle roofs, or. any exposed metal or wood surface 
venient distance from the pivoted end a graduated needing a durable paint. __ 'All the ingredients are harm
circular arc, of some 50·. is attached to it in such a less. Painters will not })e affected by its use, and it is 
position t.hat when the bar is raised, the arc plays in a said cistern water gath'-ered from roofs painted w'jth it 
slot in the ' edge of the base board. By means of a is not contaminated. This pli.int. is prepared ready for 
thumb·screw the arc ean be clamped to the base at any 1 use �n several dltferim.t styles by the �oseph Dixon 
. * By Prof. J. T. Stoddard, Smith Collel!e. Northampton, MMe • •  in the CrUCIble Co. , Jersey CIty, N. J., who wIll be glad to 

A� Gal I.itIh! JournfIl. furnish any ad�onal information desired. 
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ALASKA AIm ITS RESOURCES. 

(Continued from fit'st page.) 
ing illustration to be au alligator, but it is a howl
ing wolf singing his requiem over the charred remains 
of some depart.ed chieftain. Its companion lying 
on the ground by its side is a wooden whale, whose 
sepulcher has collapsed under it. These figures 
are the totems of the families whose bones repose in 
the houses beneath. Cremation has been generally 
abandoned since the arrival of the missionaries. To
tems of a different type are represented in another 
view. These poles are very tall, and are elaborately 
carved with stone hatchets, and are considered great 
works of art by the natives. The carvings are emble
matic of important events in the history of the chief 
in who�e honor the totem has been raised. Each fam
ily or subdivision of a tribe has its own totem, and 
these monuments serve to distinguish between families 
much as armorial bearings did in the middle ages. 
Each child belongs to the tribe and family of its 
mother, . as the father is not considered in the light of a 
relatiou. 

Gold is found in some quantity, and we give an 
interior view of the Treadwell stamp mill, which is 
quite extensive. The concentrators and stamps are 
shown in the cut. The free gold is caught in the 
trays with quicksilver. The machinery is run by 
water power. Fishing, however, is a more important 
industry and one which is being very rapidly devel
oped. Nineteen salmon canneries are now in opera
tion in Alaska, and very few realize how the �aters of 

. Alaska abound in salmon. They are much more num
erous than they are in the prolific waters of California, 
Oregon, and Washington Territory. Thousands have 
been taken, so we are informed in a recent government 
report, by a single haul of the seine. We quote the 
following from this report : 

" On the southeast shores of the Alaskan peninsula, 
in the bays with small streams entering into them, the 
salmon are crowded so thi(lkly that the progress of the 
boat is impeded by them, p.nd should a southeast storm 
suddenly arise at such seasons, the fish !lre driven on 
the beach in innumerable quantities. One of the Rus
sian navigators assured us (1867) that under such cir
cumstances he has seen the beach strewn two or three 
feet deep with stranded salmon. Vancouver has re
corded that he saw them in Burrough's Inlet cast up 
on the beach in great numbers." This all sounds 
indeed .like a fish story, but we must riot look upon it 
askance, as it  appears in government records, advance 
sheets of which havQ been receivj!d by us from. the 
San Francisco Bureau of the United States Coast and 
Geodetic Survey. 

The sal mon' fisheries have increased very rapidly. In 
1887 eighteen vessels were engaged in the traffic and 
190,000 cases Pf salmon were exported. In 1888 the 
number of vessels had increased to twenty-eight and 
between 300,000 and 350,000 cases were exported. 

Whaling is also extensively carried on in Alaska, and 
in 1887 forty vessels were engaged in this business, .six 
of which were steamers.. The total catch yielded 33,268 
barrels of oil and 642,200 pounds of whalebone. As was 
mentioned in a previous article on Alaska, * one of the 
greatest resources of this vast region is its forests, which 
are practically virgin. The valQe of these is not appre
ciated so much now as it will be later, when the wood 
supply of the Pacific States, which is being so wantonly 
wasted now, has begun to 
give out. Then Alaska with 
its great supply of hem
lock, spruce, and cedar 
trees, will be sought to 
supply the devouring hun
ger of advancing civiliza
tion. Our views were pre
pared from photographs 
furnished us by Mr. George 
W. Weister, who has re
cently returned from a.n 
extended t 0 u r through 
Alaska. 

... . ... 
The LICe HI.tory oC a 

ltIarlne Food FI.h. 

A lecture was delivered 
recently at the Royal ' In
stitution, by Professor W. 
C. McIntosh, on the life 
history of the principal edi
ble sea fishes. It is only 
within the last few years 
that the subject has been 
properly understood, very 
erroneous ideas respecting it having prevailed up to 
a recent date. For instance, it was thought that 
sea fishes sought shallow water in the spawning 
season . in order to -�eposit their eggs on the bottom, 
but ' .there is · no reason whatever. to lead to the sup
�tion, t.he probability beirjg that the eggs are ejeottd, wherever the fish happens to be. . The life his
tory ana development of fresh water fishes, such as the 
salmo.D, have been pretty accurately known for some 
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time, owing to the greater facilities for observing them, 
but the observation of marine fishes has presented 
greater difficulties, necessitating the employment of 
more expensive methods. 

The lecturer explai ned and illustrated the methods 
employed and apparatus used for capturing the eggs 
and young fish. Nets with very fine mesh are em
ployed, and are chfefiy of three kinds, one for use near 
the surface, another for sinking to a considerable 
depth, and a third for attaching to the beam of a 

RUSSIAlf BLOCK HOUSE. 

trawl to catch those at the bottom. Unlike those of 
the fresh water fish, the eggs of the majority of marine 
fishes are not deposited on the bottom, but fioat freely 
about in the ocean wherever the currents carry them, 
and are therefore called " pelagic." The cat fish forms 
an exception, its eggs being deposited in masses at the 
bottom. The " pelagic " eggs are small, transparent, 
glassy spheres, which can scarcely be seen when float
ing in the water ; their specific gravity is almost the 
same as that of sea water, so that they float about at 
various depths beneath the surface and are carried up 
or down by the slightest current. Many of them have 
a globule of oil in them which has been supposed to 
have something to do with their floating, but this is 
probably not the case. The number produced by a 
single fish is enormous, being about nine millions in the 
case of the cod. Their vitality is very great and with
stands a considerable amount of heat, eggs which had 
been heated to a considerable temperat.ure in a test 
tube having afterward unexpectedly shown signs of 
life and motion : they are more readily killed by cold. 

The egg gradually develops into the embryo fish, 
which at first has no mouth, but lives on nutriment 
derived from the yolk sac of the egg, which remains as 

STAMP MILL-T� GOLD OONOENTRATORS. 
a large lump on the under surface of the anterior part. 
In the embryos of most mammals and fresh water fish 
the nutriment is absorhed from the yolk sac, by blood 
vessels sent down into it ;· but in the cod · and · other 
marine fishes, although the heart is present and beat
ing in tbe embryo, no bloOd vesSels are sent down into 
the yolk sac, and the nutriment is probably absorbe4 
directly by the tissues. After about ten days the 
mouth opens and the yolk sac gradually . disappears. 
At first the embrY9 is transparent and passive, allow-

/" 
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fng itself to be carried about like the egg, but it soon 
begins to develop patches of pigment and fins, although 
these are very di1lerent from those found in the ma
ture fish. 

The color and form of most sea fishes vary very much 
at different stages of growth, and in many cases they 
could not be recognized as the same fish ; the young 
liQg for instance, besides being very different in color 
from the adult, has two very long pectoral fins, which 
caused it at first to be taken for a new kind of fork
beard. These differences in the young and adult stages 
are probably to be attributed, as in mammals, to the 
survival in the young of ancestral peculiarities, which 
have become modified in the adult to suit different cir. 
cumstances. These differences are very remarkable in 
the fiat. fishes, such as turbot, fiounder, etc. , where the 
young fish is nearly round and has the eyes symmetri
cally placed on each side of the head ; at this stage it 
does not lie on the bottom, but swims freely in the upper 
water. As it 'gets older the fish seeks the bottom and 
exhibits a tendency to lie constantly on one side, and 
one · eye works round from ' the lower side to join the 
other on the upper. The eye may pass round over the 
top of the head, or in some cases it may pass thropgh 
the soft tissues ; in the young stage the body is so 
transparent that the fish can probably look obliquely 
through its own body and see what is 'pailsing on the 
other side. At the same time that the eye passes 
round, the under side loses its color and becomes white, 
the upper side remaining pigmented. It sometimes 
happen", however, that from some qnknown cause a 
young flat fish does not go to the bottom but remains 
swimming in the upper waters, and then both sides re
main colored and symmetrical. 

The food of the young post-larval fish consists of 
minute crustaceans, etc., which are present in large 
quantity in the ocean, and nearer land, at the moutbs 
of estuaries, etc. , the spawn of mussels and similar 
mollusks which feed on microscopic plants ,affords a 
plentiful supply. At a later stage they are very vora
cious, and many specimens were shown of fishes which 
had attempted to swallow others nearly as big as, or 
even bigger than, themselves, with fatal results. The 
general tendency among marine fish is to sink down 
toward the bottom as they get older, the younger ones 
keeping nearer the surface ; near land, the younger 
ones seem to find their way toward the shore, but 
migrate outward again as they get older. 

The lecturer touched on the point of providing a 
close time for sea fishes during . the spawning season, 
and thought that although it might easily be done in 
the case of any special fish, it was scarcely feasible to 
make it general, as the spawning period varied so 
much among different species as to stretch it over a 
great part of the year for the whole. He did not think 
that the ravages of lUan made a very great impression 
on the numbers of fish, but urged the importance and 
utility of studying their lives and habits. A good deal 
had been done in the last few years, and he hoped tha' 
the government, which had been 'so generous in send
ing out the Challenger expedition, would also help in 
this direction. 

.. . . . .. 
Los' A rts. 

Wendell Phillips, in his lecture on the " Lost Arts," 
in speaking of malleable glass, tells . of a Roman who, 
in the age of Tiberius, had been banished, and returned 

to Rome, bringing a won
derful cup_ This cup he 
dashed upon the marble 
p a v e 00 e n t, and it was 
crutlhed but not broken by 
the fall. Although some' 
what dented, with a ham· 
mer he easily bent it into 
shape again. It was bril' 
liant, transparent, but not 
brittle. He further states 
that the Romans obtained 

. their chemistry from the 
Arabians, and that they 
brought it into Spain eight 
centuries ago. In the books 
of that age there is a kind 
of glass spoken of that, if 
supported ,by one end, by 
its own weight in a day's 
time would d windle down . 
to a fine line, so that it 
could be curved around 
one's wrist like a bracelet. 

The art of 1 u m i n  0 u 8 
painting was known to the 

Japanese nine hundred years ago, and an extract from 
one of their old writers has been translated as follows : 
.. One Sl1 Ngoh, many years ago, had a picture of an 
ox. Every day the ox left the picture frame to gra.z� 
a.nd returned to sleep within it. at night. This pic' 
ture came 1nto the possessioD of the EUlpel'Or Tai 
Tsring, of the Sung dynasty CA.. D. 976-998), who 
showed it to his ,courtiers, and asked them tor. an ex. 
planation, which none of them, however, cQuld give. 
At last a eartain Buddhist priest iaid that the JapaJ;lE!ti4l 

© 1889 SCIENTIFIC AMERICAN, INC.



JUNE I ,  1 889.] 
found some nacreous substance within the fleRh of a says an old author, " was very pleasant and divert
certain kind of oyster they picked up when the rocks ing." , 
were bared at low tide, and that they ground this into, Proclus, whose fame in mathematics equaled that 
color material and then painted pictures with it which of Archimedes, is said to have marle burning glasses in 
were invisible by day and luminous by night. " The the reign of Anastasius Dicorus, of such wonderful effi
secret simply was that during' the day the figure of the cacy that at a great distance he burnt and destroyed 
ox was not visible, and it was therefore said that it left the Mysian and Thracian fleet of ships that had blbck
the frame to go grazing. aded Byzantium. The Damascus blades. as marvels of 

Many instances of remarkable mechanical inge)luity perfect steel, have long been famous, and even those 
are related by various ancient authors. In t�e year used in the crusades arl.l as perfect to-day as they were 

INDIAN TRAINING SCHOOL AT SITKA. 

1 578, the twentieth of Queen Elizabeth's reign, olle 
Mark Scaliot, a blacksmith, made a lock consisting of 
eleven pieces of iron, steel, and bra!;s, with a hollow 
key to it that altogether weighed but one grain of gold. 
He also made a gold chain, composed of forty-three 
links, which he fastened to the lock and key. In the 
presence of the Queen he put the chain about the 
neck of a flea; which d rew it with ease, after which he 
put the lock and key, flea and chain, into a pair of 
scales, and they together weighed but one .grain and a 
half. This almost incredible story is vouched for by 
an old writer. 

Myrmecides, an ancient carver, was also so proficie)lt 
in microscopic mechanism that he made an ivory 
chariot with four wheels, and as many harnessed 
horses, in so small a compass that a fly might have 
hidden them all under its wings. The same artisan 
made a ship with all her decks, ·masts, yards, rigging, 
and sails, which took up scarcely more room than the 
chariot. 

The silver sphere, " a  most noble and ingenious per
formance," which was presented to Sultan Solyman 
the Magnificent by his Imperial Majesty Ferdinand. is 
mentioned by Paulus Jovius as showing and keeping 
time with the motions of the celestial bodies in their 
various configurations. It was carried to Constantino
ple by twelve men, and there put together by the 
artist that made it. 

An artificer named Cornelius van Drebble once 
made an instrument like an organ that, being set in 
the open air, under a warm sun, would play airs of 
itself without the keys being touched, but would not 

eight centuries ago. One on exhibition in London 
could be put into a scabbard almost as crooked as a 
corkscrew, and bent every way without breaking. The 
point of this sword could be made to touch the hilt. 

The poets have celebrated the perfection of the Ori- I 
ental steel, and many famous writers have sung its 
praises. Scott, in his " Talisman," describes a meet
ing between Richard Comr de Lion and Saladin. Sal
adin asks Richard to show him the wonderful strength 
for which he is noted; and the Norman monarch re
sponds by severing a bar of iron which lies on the floor 
of the tent. Saladin says, " I  cannot do that," but he 
takes an eider do"Vn pillow from a couch, and d rawing 
his keen blade across it, it falls in two pieces. At this 
feat Richard says : " This is the black art-it is magic ; 
you can)lot cut that which has no resistance." Sala
din, to show him that such is not the case, takes his 
scarf from his shoulders, which is so light that it almost 
floats in the air, and, tossing it up, severs it before it 
can descend. That Scott's story is not an exaggera
tion is proved by a traveler who once saw a man in I 
Calcutta throw a handful of floss silk into the air and 
a Hindoo sever it into pieces with his saber.-Pitts
burg Dispatch. 

• • • • • 
Risks Ellconntered on the Streets In eUles. 

The Albany Law Journal, usually devoted to stern 
legal lore, thus facetiously enumerates some of the 
dan gets incident to metropolitan life : 

" Instead of snow balling there is the base ball 
nuisance, maintained by smal l boys, without pay, 
in imitation of men who play ball for salaries larger 

than those allotted to most 
of the j udges. Instead of 
c o a s t i n g  or ' bobbing. ' 
there is the s w i f t a n  d 
stealthy bicycle, as deadly 
as the ancient war chariot, 
running people down, or 
at least causing the nerv
ous man to jump to one 
side like a tarantula. Then 
a school of sweet little girls 
on roller skates swoops 
down upon us, making it 
dangerous to turn either 
way, and compelling us to 
stand still and see our sal
vation. Our neigh bor's coal 
hole is open or insecurely 
covered, and one leg slips 
in or both heels fly out, 
with woe to brittle bones. 
There is the peel of orange 
or banana dropped upon 
the flagging in disregard 
or defiance of our statute 
in that case made and pro
vided. 

" There is the danger of 
FAMILY TOMBS SURMOUNTED BY TOTEMS. the whip-lash, flourished 

by the profane driver of an 
play in the shade. For this reason it is supposed that over-freighted wagon, or stuck out at conventional 
it was inclosed air, rarefied . by tbe sun. tbat eaused rignt angles over the sidewa.lk by the liveried lackey 
tM h&1'01ony. George Whitehead an Englishman, upon the carriage box, threatelling los8 0f eyesight or 
made a ship, ' with all things ' pertaining to it, to move a mark on the ch�ek like a saber 81aah in a German 
as i t  It sailed uPQn & t&ble_ . . All halllls were aloft, a student's duel. We bruise our legs in climbing over 
woman made good mUllic on a lute, and a little puppy skids stretched across the walk, or we barely dodge a 
cried in the midship, all of which variety," quaintly box or' barrel, or ODe of those pasteboard safes spokeD 
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of by the funny man. of the Times, falling from a hoist
way. A rickety sign e)ldangers our head or a low wire 
our thought. 

" We stop to chat with a friend, and lean against a 
deadly charged electric pole and it is all over with the 
conversation. A passing plumber burtls our coat with 
his unextinguished hand furnace. A passing carpentel' 
lacerates our trousers with a saw ; a pallsing porter im
perils our head with a long piece of gas pipe on his 
shoulder. 

" One is annoyed if not endangered by the servant 
washing the sidewalk by a hose, or  a fireman carrying 
his wriggling serpent up a ladder. A fresh young 
Italian maid from Cork, with a white muslin nightcap 
on her head, runs us down with a baby carriage, scar
ring our shins or necessitating . a  visit to the chiro
podist . 

.. Then there is the woman's umbrella that wasteth at 
noonday, scooping us up after the manner of a drag 
net, or impaling us in its blind and headlong charge. 
All these are sidewalk perila. If we undertake to cross 
the street, dangers multiply. The pedestrian has no 
rights which the driver is bound to respect, and the 
footfarer, unless a handsome woman personally con
ducted by a big policeman, will be subject to being run 
down by the driver of a beer wagon, or a physician in 
a hurry, or the chief of the fire department on his 
• golom ping ' way to a conf!agratioll, or a coroner intent 
on beating a rival , or a belated voter standing out till 

TOTEMS ERECTED IN 1l0NOR OF DEPARTED CHIEFS. 

the last moment for his price, or even a hearse on its 
business way b,ack from the grave. 

" Runaway horses are another source of midway 
perils, and so are wagons turning around corners with 
long irons or beams projecting from behind. This list 
might, perhaps, be increased, but these common in
stances show that man walks the city amid perils 
scarcely less than those of the desert, the sea, the 
forest, or even the battlefield ; almost as deadly as 
those encountered and enumerated by St. Paul. 

.. Most of them, indeed, are ' perils by false brethren, ' 
against which the injunctions and penalties of the law 
are futile. To avoid misapprehension, we will add that 
these lines are not written in the interest of any pa.r
ticular accident insurance company."  

8 ' e  • •  
A Relnarkable Flstnla. 

In the Deutsche Monatschrift fur Zahnheilkunde 
for December, 1888, Dr. Nicolai, of Stuttgart, gives the 
history of. a case in which a fistula opening at the nip
ple was found to be connected with a diseased molar 
tooth . According to. a summary in the Centmlblattfur 
Chil"urgie, the coimection was first inferred from the 
fact that the discharge from the opening just above the 
left nipple ceased at once after proper treatment of the 
diseased left lower first molar, and it was afterward 
proved by an injection of cochineal into tire alveolus of 
the tooth, which caused a red coloration of the pus dis' 
charged at the nipple. Further examination showed 
that the pus had made its way through the maxilla, de
scellded along the border of the sterno-cleido-mast6id 
muscle, perforated the fascia of the platysma, Ulyoidelj, 
and courSed over 'the pectoral muscle into the sub
stance of the mammary gla.nd. The flstula closed in 
twelve days a.fter the removal of the diseased t60th.� 
No Y. · .l!edical .Journal. . 
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The Patent OOlee the Friend ef the Invenior. " sweetened wind." Cases will occur where customers 
In the recent case of Donovan, on appeal, the Hon. cannot take cream in any form. Experience has shown 

Benson J. Hall. Commissioner of Patents, laid down that with such customers a little dash of vanilla sirup, 
the following excellent doctrine, which it is hoped the added to any order they may give, usually elicits a re· 
examiners will keep in mind: mark complimentary to the beverage drawn from that 

.. The rules of the office, particularly rules 68 and 139, fountain, showing the wisdom of the French makers 
point out that at all times in the investigation of an of chocolate, who realize the importance of the vanilla 
application, and in the progress of appeals, it is the bean as a valuable adjunct to their products. 
duty of each tri bunal having j urisdiction of the case to The next point is the temperature at which the drink 
see to it that the inventor sball secure a patent for is to be d ispensed. Experience has shown that the 
whatever patentable matter may be shown in his ap- public desire an ' extremely cold drink. and the dis
plication. As bas been frequently stated by me in de- penser should see to it that they have what they want. 
cisions, the office must Pllt itself in the attitude of a It is poor economy to save ou ice or block tin pipe. 
friend, and not of a litigant with the applicant. and see Buy all required of both to have every glass of the 
that he secures every right that belongs to him. Not beverage that crosses the counter uniformly cold. A 
only is this true of the rules cited, but Congress has thermometer plunged into a glass of it during your 
seen proper to take especial pains to provide that when· busiest moments, that will not fall to 45°, should be ac
ever an applicant, in consequence of any inad vertence cepted as evidence that more cooling facilities are ne
or mistake in the framing of his specification or claim, cessary, and the same should be procured with the 
has failed to secure that to which he is entitled, or his least possible delay. The necessity for uniformity in 
patent is inoperative or invalid either by reason of bav- temperature, as well as taste, of any beverage cannot 
ing claimed too much or too little, he may have the well be overestimated. Attendants should be trained 
proper correction made by a reissue, which will secure to use an exact amount of sirup and cream, coarse 
him the precise invention to which he is entitled. stream, and fine stream, each and every time that 

" Now, unquestionably, if under rules 68 and 139 it they wait upon a customer. A standard should be 
is the duty of examiners-in-chief and the Commissioner established, and every attendant should be ex
to suggest and recommend, in order that an applicant pected to live up to it, the object being to thor
may receive letters patent for subject matter not in- oughly impress upon the mind of the customers that 
volved in the appeal, it must be the duty of the primary when they come to that fountain they will get just 
examiner in the examination of the case made by him what they call for, and can be certain that it will taste 
to point out and recommend the same thing. I do not just as they expect and desire it to. The result will be 
mean by this that it is the duty oCtne exaulh::er t;} b�- tbat, other things being equal between two stores, the 
come an agent or an attorney for the applicant ; but I l one in which the customer knows such a state of things 
think in all cases when he is satisfied or believes that to exist will get the benefit of his patronage every time. 
the appl ication contains patentable matter which is Next in order is the glasses. They should be just as 
not claimed, but which he has reason to believe the ap- fine in quality as possible, and always scrupulously 
plicant is seeking to cover. it is his duty to advise the clean. The use of thin glassware necessitates a consid' 
:q>plicant briefly and specifically, precisely as the ex- erable expense, not alone in breakage, but also in the 
aminers·in·chief and the Commissioner are authorized help necessary to keep them clean, but in my opinion it 
to do, as above stated. By act,ing upon this principle, is much more than counterbalanced by the increased 
all of the tribunals of the office become friendly to the business induced by their ust!. It is a popular belief 
applicant, and enable him , to clearly see and under- that all beverages taste better when drank from thin 
stand the views of the office as to the nature and containers. How long would champagne retain its 
patentability of the invention described. Such prac- popularity if served in thick coffee cups ? or the popu
tice would undoubtedly tend to lessen the correspond- larity of the after·dinner coffee, were it not for the 
ence and conflicts which arise between applicants or dainty china used ? The wise man takes advantage of 
their counsel and the office." these little things that have such a hold upon the pub-

.. , .  1 • lic and turns them to his own benefit. Another nice 
The Soda Fountain. point is the cleanliness of the glasses. It is not suffi· 

BY JAMES VERNOR. cient that a glass after use be swashed arourid in a pail 
The main points upon which the success of l!o .. soda of wa�er and then turned upside down upon a. drainer 

water business depends are few in number, but al- until it is to be used again. The very sight of a dozen 
though apparently trifling, they . are in reality of the or two glaSses in the various stages of the drying pro
most vital importance. cess, from the one dripping with moisture and clouded 

First, we must be able to offer the public a beverage with cream to the one dried till it looks as if it were 
that the great majority will really like. It must not aftlicted with leprosy, is enough to turn the stomach 
only be palatable, but satisfying, and the more satisfy- of a strong man, to say nothing of the ladies. There 
ing it is, the better the result will be on the business. is but one way to wash a glass and have it clean, 
No matter how pleasant or palatable a beverage may and the sooner that every soda water dealer realizes 
be, if the public decide that it is .. thin " or that it has that fact, the better will it be for him and for ail con
" nothing to it, " its sales will be limited. The day of cerned. Take the matter to yourselves and your own 
" sweetened wind " has gone by, and the failure of homes; your wife or child uses a glass and places it 
many a fountain to pay may be accounted for by the upon the sideboard, and yet, although you know that 
fact that nothing but that article was ever drawn norie but' thein could have used it, should you desire 
from it. There are dozens of good beverages offered a drink you will take a fresh glass, and notwithstand
b¥ manufacturers in the form of .. extracts," any one ing that fact, the public at a soda fountain are expected 
of which will yield handsome profits, and the man who to use a glass after every one, although the last lips that 
is unwilling to purchase those extracts because the pressed its edges may have been smeared with tobacco 
manufacturer makes a profit on them, and because he juice or festering with disease, and what eX$luse have you 
imagines that he can make something similar which to offer for it? Custom, custom and nothing else, but it 
will do j ust as well, while costing but a trifle, might in is a custom that has done more to drive people away 
ninety-nine cases out of a hundred just as well give up from a healthful and pleasant beverage than any other 
the soda water business, for he will rarely make a suc- one thing. Let us have a grand reform in this particu
cess of it. I grant that an occasional success may be lar, and let us in the future give no one cause that likes 
attairied, but the risk is a very great one, and at the them to refrain from indulging in harmless drinks. 
best it will require years to arrive at the point where, What applies to soda water applies with equal 
had the other plan been pursued, a single season would force to every beverage that is dispensed at the foun· 
have found him. tain, and while " soda " is an absolute necessity in 

No matter how many special drinks are drawn, a successful fountain business, it is frequently an 
every fountain should, as a basis, draw soda water, item of minor importance as a source of revenue, 
and it should be something more than " sweetened being outsold by a special popular drink like ginger 
wind." The water should be perfectly filtered and ale, mead, celery phosphate, koumiss, etc. Experi
thoroughly charged with carefully washed carbonic ence seems to indicate that each dealer should have 
acid gas, until, after plenty of agitation, the gauge indi- a specialty, and the phenomenal success of some of the 
cates 100 pounds pressure. The sirup should be heavy above certainly speaks volumes in favor of specialties, 
with pure cane sugar (12 pounds to the gallon of water). and that success again emphasizes what the writer has 
Fruit sirups should be mane from pure fruit juices, already stated, that uniformity in beverages is of the 
which, if you are too indolent to make for your own 'utmost importance. Uniformity can only be attained 
use, you can a'lways buy, although not quite as good approximately where a beverage is drawn with a 
nor quite as economical. The vanilla should not be sirup, as the eye is depended upon to measure the 
tainted with tonka bean, nor the ginger with capl!i- sirup. and it simply insures less uniformity in pro
cum, the coffee should be a very strong decoction of the portion to the increased number of attendants at the 
most fragrant berry, in each gallon of which should be fountain. On the contrary, a special beverage, like 
dissolved wnile still hot 12 pounds of granulated sugar. 'ginger ale, is made by weight and measure, then 
The dhocolate should , be made from the very best charged in the fountain and drawn complete, and uni
cocoa, and should be free from fat and rich in sugar. formity is of necessity attained. Ginger ale becomes 
All sirups should be dispensed in connection with good, more popular each season, while the lives of sirup· 
plain, pure, rich cream, whether called for or not, and made drinks like the moxies and the maltos are prin

. ice cream should be relegated to . the " ice cream par- cipally distinguished by their brevity and their lack of 
lors," where it more properly bclongs, and where it ability tO' fill the bill. 
will not spoil a good glass of soda nor the genial dis· There is another feature of the soda water business 
position of the gentleman who is endeavO,l'ing to place that unfortunately ,is almost, univer.sally overlooked, 
before the public something better �i" slops It �d and that is the rneta.llio contamination . liable to occur 

[J UNE I ,  188c}. 
in the carbonated' water while standing in the foun
tains and coolers. We buy these containers lined with 
tin in some shape, and that tin will not last forever. 
Do not leave the discovery to your customer that it 
has given out. Do not wait until he , tells you that 
your soda l�aves a queer taste in his mouth. Do not 
wait until he tells you that your soda water made him 
ill. Do not wait until you are supd for damages, but 
rather be ever on the alert, make weekly or monthly 
inspections, drawing a little carbonated water and 
dropping into it a crystal of yellow prussiate of potash. 
A change of color will satisfy you at once that some
thing is wrong. Search for it, find it, or stop drawing 
soda water, as you will have otherwise attained the 
highest point you will reach, and your trade, instead 
of increasing, will certainly and rapidly leave you. I 
have known instances of copper contamination in an ap
paratus that was supposed to have no brass or copper 
about it. Once it was a copper cooler tinned outside 
and inside, and sold as a solid block tin ca.n cooler. a 
thing that does not exist. Again, the contamination 
was traced to a brass coupling, originally tinned, but 
from which the tinning had been worn off. I have 
known new apparatus to yield contaminated water 
through one of the parts having been put in without 
tinning, undoubtedly unintentionally, but the result 
to the business would have been j ust as disastrous had 
it not been for proper care and watchfulness.-Pharma
ceutical Era. 

.. ' . 1 " 

III the Earth In Dancer Crom the Drl1l 1 
Prof. Joseph F. Jones answers, in a recent issue of 

the Popular Science Monthly, the question,- " Is it safe 
to drill the earth too much ? " The professor assumes 
the earth to be a hollow sphere filled with a gaseous 
substance, called by us natural gas, and he thinks that 
tapping these reservoirs will cause disastrous explo
sions, resulting from the lighted gas coming in contact 
with that which is escaping. He compares the earth 
to a balloon floated and kept distended by tbe gas in 
the interior, which, if exhausted, will cause the crust 
to collapse, a1l:ect the motion of the earth in its orbit, 
cause it to lose its place among the heavenly bodies, 
and fall in pieces. 

Another writer thinks that drilling should be pro
hibited by stringent laws. He, too, thinks there is a 
possibility of an explosiol'l, though from another cause . 
Should such a disaster occur, " the country along the 
gas belt from Toledo through Ohio, Indiana, and Ken
tucky will be ripped up to the depth of 1 ,200 ft. or 
1,500 ft. , and flopped over like a pancake, leaving a 
chasm through which the waters of Lake Erie wiIi 
corne down. filling the Ohio and Mississippi valleys, 
and blotting them out forever. " 

Still another theorist has investigated the gas wells 
with telephones and delicate thermometers. and he 
announces startling discoveries. He distinguished 
sounds like the boiling of rocks, and estimated that a 
mile and one-half or so beneath the Ohio and ' Indiana 
gas field the temperature of the earth is 3,500°. 

The scientist says an immense cavity exists, and that 
here the gas is stored, that a mile below the bottom of 
the cavity is a mass of roaring, seething flame, which 
is gradually eating into the rock floor of the cavern 
and thinning it. Eventually the flames will reach the 
gas, and a terrific explosion will ensue. 

.. , . , . 

An Evil under the Sun. 

The Southern Lumberman th inks that one of the 
most prolific sources of patent lawsuits is the use of 
mechanical or technical terms and expressions by al
leged patent attorneys that may mean nothing or may 
be construed two or more ways. As a general rule, 
mechanics and inventors are not thoroughly versed in 
law English as it is written, and will sign specifications 
containing words and expressions the legal meaning of 
which they do not fully understand. Many of the so
called .patent . attorneys, who write the specifications 
which form a part of every application for letters
patent, are not at all familiar with the reat meaning of 
the terms they use, and not . one in a dozen is ,a prac
tical mechanic. A few years' experience as an " exam
iner " in the Patent Office is considered equal to a 
graduating diploma from the greatest technical school 
on earth. A sap-headed son of a politician may get a 
situation as .. examiner " and be discharged for incom
petency, but, all the same, he will advertise himself as 
a " solicitor," and the most prominent line in his " alt." 
will be : " formerly examiner in the Patent Office." 
This fellow might, perhaps, have presided for a while 
as " examiner " of . .  hay rakes " in  the division of agri
cultural implements, and yet he will charge and collect 
a fee from a poor inventor for writing the specifications 
for the most complicated woodworking machine or the 
latest electrical invention with fewer conscientious 
scruples than an army mule would feel in eating a peck 
of stolen oats. Some philanthropist could do the 
mechanical world a favor and win a claim to a starry 
crown in glory land by publishing a dictionary of 
m,echanical terms in handy, <iheap, pocket style, giving 
brief and accurate definitions of every word and term 
as oonstrued by the courts. 
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A - SDIPLE AIR BATR FOR LABORATORY lTD. 

T. O'CONOB SLOANE, PH.D. 
The air bath ordinarily used in chemical laboratories 

for drying precipitat.es, for waking determinations of 
water by loss, and ' for similar purposes, is usually a 
rather expensive piece of apparatus. The iron or cop
per closet, with its door, tubulure for thermometer, 
shelves, stand, etc. , works no more ,satisfactorily be
cause of its somewhat elaborate or difficult construc
tion. In the cuts is shown a simple substitute for this 
apparatus, that as regards simplicity cannot well be 
excelled, while its other good features certainly operate 
to commend it. It consists of an inverted flower pot 
sustained u pon an ordinary tin pan or sand bath, the 
whole being carried hy a tripod or retort stand. The 
aperture at the top serves to receive a perforated cork, 
through which a thermometer is passed. An ordinary 
Bunsen burner is used to heat it. As the sand bath di
rectly over the burner becomes very hot, it is advisable 
to invert a second smaller sand bath within the first, 
as shown in Fig. 2. This prevents too direct a radia
tion of heat from the hot metal. Upon this the little 
stand or bent triangle supporting the crucible or watch 
glass containing the substance to be heated may be 
placed. The thermometer should be thrust down 
through the cork until its bulb is near the substance 
to be dried, so as to obtain a correct indication of the 
temperature at that point. The entire arrangoement is 
shown in external view in Fig. 1 .  

T o  place a vessel i n  i t  o r  t o  remove one, the flower 
pot is lifted off the sand baths. · It will be observed 

- that its porous nature provides a species of 
ventilation, while its composition assures it 
against cortosion. It even protects the 
plates below to a considerable extent, as 
drops of water or other fluid cannot run 

. down its sides as it cools. 
But con venient as it is in the role of air 

bath for si mple drying operations, it will be 
found more so where drying tubes or retorts 
have to be manipulated at constant tem
perature. The flower pot can be perforated 
at any place, and holes of, any size or shape 
can be d ril led and cut through it with an 
old knife, file, or other implement. Thus in 
Fig. 3 it is shown in use for drying a sub
stance at constant temperatu're in a straight 
drying tube. The holes to receive this tube 
can be drilled in a few minutes. 3.'he 
arrange1pent as shown is of the simplest 
kind, but if the usual bath was used, it 
would require a special tubulation to be in
troduced or contrived for the tube to pass 
through. Flower pots cost so little that 
there need b� no hesitation in preparing 
them for special uses. 

J'eituiifie .Jatriell. 
CaTalr,. BldlDIr Drill. 

The first riding lesson usually takes place in the 
" riding school," where, as the floor is covered with 
" tan." the recruit who comes 011 will fall 150ftly. The 
military authorities don't want their recruits laid up 
in hospital. The first lesson consist� of leading the 
horse around the riding school ; so that the axiom of 
learning to creep before ' walking is &lightly modified 
here, for the recruit learns to walk his horse before 
riding him. When he has led his horse around for a 
while, the horse's head is brought in from the boards 
(i. e . ,  the walls of the school), and the recruit is taught 
to " stand at ease " and to step from side to side of his 
horse's fore- feet in measured paces. Then comes the 
" mount ; "  and usually the unfortunate recruit has no 
sooner got up on one side than he rolls over on the 
other, owing to the vagaries of his horse, who .knows 
that he has a recruit in hand and takes advantage of 
it. Presently the order is given to ..  march ; "  and 
away flle the horses around the school walls, many of 
the recruits thinking that horseflesh is very perverse in 
rubbing its side against the school wall with the 
recruit's leg for a bu1ler. The day when I got my first 
riding lesson many of us started 011 by pnlling on our 
horses' mouths, and got (to quote our rough rider) " all 
over the shop like a pack of sheep." After a few turns 
round-during which the " rough " taught us the aids 
to horsemanship in the preliminary stages of the 
" walk " -we learned that we were not to " pull our 
horses' heads 011, " but to handle the reins gently by 
feeling them wit,h our wrists and not with our whole 

.2 

345 
we pulled awry, with the result that our horses were 
" all over the shop. " When - at last we had stopped, 
our friend the " rough " again let us know a bit of his 
mind about our first appearance as cavalrymen. He 
" never saw such a bloom in' lot of asses in all his born 
days ; my oId mother could ride better than you," etc. 
He had probably told the same yarn to generations of 
recruits ; but really we believed that we were a set of 
out· and-out duffers. 

After a few months' riding drill the cavalryman 
learns to ride his horse at all paces ; and when he can 
take him through the turns, circles, and windings of 
the menage drill, and knows how to use his " arllls " 
mounted, he is fit to call - himself a real cavalryman, 
and is ready to go and fight ) lis country's wars when 
he gets the chance. If the re&der wants to learn more 
of cavalry equitation, he had better join. A few 
months' drill will teach him all that he will care to 
learn.-St. James's Gazette. 

• • • • • 
Coloring of' the StealD .:ret. 

The following notes on the phenomena of the steam 
jet are contributed by Von Helmholtz to Wiedemann's 
Annalen. In the course of his experiments he noted 
that a jet of steam escaping from a hole of one or two 
millimeters diameter, lighted obliquely and observed 
upon a black background, is invisible at the lower ex
tremity, and presents toward the top the well -known 
whitish appearance. This aspect may be  modified in _  
wany waYtl. If an  electrified point is  brought near the 
steam, the jet immedJately becomes azure blue, or, ac· 

cording to the power of the electrical ma
chine, purple, red, yellow, green, etc. These 
tints are intimately connect(ld with the di· 
mensions of the liquid drops, and hence it 
follows that the electrical point has the 
power of provoking . condensation of the 
supersaturated vapor which is  found at the 
lower part of the jet. The same result is  
obtained by bringing near to the steam jet 
a platinum wire made incandescent by an 
electric ('urrent, or silver, iron, copper .. ::'r 
brass wires simply made red hot in a flame, 
or even glass heated below the red, or an 
organic matter, wood, paper, etc. , in a state 
of slow combustion. The products of any 
flame whatever, with the exception of the 
flame of pure alcohol, directed upon the jet 
steam by the aid of a chimney or by simply 
blowing, produce a very energetic e1lect. 
Finally, traces of certain chemical sub
stances introduced into the steam jet cause 
the same modification. Among these are 
hydrochloric and nitric acid ; but concen
trated sulphuric acid especially shows the 
phenomenon. It is known that solid d ust 
particles provoke the condensation of super
saturated vapors, but their presence cannot 
be invoked here to explain the preceding 
facts. 

In _ Fig. 4 a: U tube is shown as being 
heated, while in Fig. 5 a retort occupies the 
bath, and is in use for fractional distillation 
or other operation requiring a constant tem
perature. In all cases it is better to ulle the 
second bath inverted within the chamber. 
It conduces greatly to the maintenance of 
an even temperature throughout the whole 
space. A hint may also be taken from the 
heavy drying plate formerly perhaps more 
used than at present. If for the light metal 
pans a heavy plate one-eighth inch or more 
in thickness is substituted, the temperature 
will not be subject to as rapid variations, 

A SIMPLE Am BATH FOR LABORATORY USE. 

Helmholtz is' of opinion that they may be 
attributed to a w6lecular concussion, the 
effect of whictnnay be compared to that of 
mechanical concus£lion upon superheated or 
supersaturated liquids. A flame, for exam· 
pie, is the scene of closely approximated and 
extremely varied movements, and the chem
ical atolDs which are incessantly passing i n  
i t  from one combination to another are 

and less difficulty will be experienced in keeping a 
constant temperature. The tray furnished with the 
next large size of pot may be used ·instead of the sand 
bath upon which to rest the inverted flower pot. This 
gives an absolutely non-corrodible construction. 

When the bath is iii use for drying substances, its 
top, which is at a rather low heat, affords an excellent 
place for drying precipitates wrapped in their filter pa
pers. It acts in tw:o ways. It is generally just hot enough 
to dry them with reasonable. quickness without dan
ger of spurting, and it also acts by capillarity to ab
sorb the water directly. It represents in the last 
respect the porous tile or blotting paper-appliances 
too little appreciated by chemists here. It must be 
remembered that the drying of a precipitate by evapo
ration leaves all the impurities of the wash water con
centrated therein, while capillary absorption removes 
a great - part of both wash water and its impurities, 
thus conducing to the accuracy of .. the work. 

- • • 
THE Medical Record says : The alkaline bichloride 

treatment of yellow fever, as suggested by Dr. Stern
berg, was carried out during the epidemic at Jackson. 
ville, ,

and Dr. Soli ace Mitchell reports that it was very 
e1lective. The'formula flnally used was : 

lJ· Sodii blcarbonat . . . . . . . . . . . . . . . . . _ _  . . . . . . . . . . . . . . .  ilI'. x. -Ix. 
Hydrarg. blchlorid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . gr. n. 
Aqore pone . . . . . . . . . . . . . . . . . . . . . . .. .. . . .  ; . . . . . . . . 3 iv. 

]I. Slg.-Glve ice' cold every hoor doriog the day, and every two -hoOl's 
doriJlII: the night. -

The bichloride h8.l! a powerful diuretio effect on the 
kidneys,' lessening the albuminaria.. The alk&line cor
rected the acidity of the intestinal contentS. 

arms. All we had to do (we were told) was to sit there 
and keep our bodies upright with our chests forward, 
by hollowing the back and drawing in OUf stomachll, 
as well as to keep our " chins 011 our stocks " and our 
heads up. 

We began to see that learning to ride was no trifling 
joh. When it  carne to fixing our legs, getting them 
well back, raising our toes and sinking our heels, we 
got more to do than we ever bargained for. Your 
teacher is a hard man to please ; and I'm sure that by 
sheer practice recruits at Canterbury have got all their 
stomachs pressing up against their diaphragms. Other
wise how do they m uster such smail waists and such 
pigeon-like chests ? The fact is that lungs, heart, 
liv�r, stomach, and I!pleen are all packed together 
chest ward, like a tin of Australian mutton. Whether 
nature ever intended such cramming is a question that 
the military authorities don't study. Make your men 
as wooden as possible-never mind nature-is their 
dictum ; and certainly they are listened to. After we 
had done a little walking around the riding school, we 
got more confidence ; and thought, no doubt, that we 
should like a bit of a " trot, " just to see what that was 
like. When it did come to trotting many of us fell 011; 
or nearly fell 011; and we went hobbling around the 
school-to quote our rough-rider again-" like a lot of 
stu1led dolls riding yer horses from nose to croup," 
And certainly many of us were more often on onr 
horses' withers and haunches than on the ' center of 
thei·r backs, and We had our arms more often rouud 
their necks than holding our reins. The " rough " 
called us to a halt, and even ' here we were at fault. 
Bome of us pullM too mlleh, or we pulled too little, - or 

found in every kind of unstable condition. 
These movements and changeful states of equilibri
um leave their traces in the products of combus
tion at a certain distance from the flame properly 
so called, and determine the observed phenomena. 
The luminous e1lect produced as the extremity of an 
electrified point and the presence of ozone in its 
vicinity Ilhow that this point is the cause of concussions 
comparable to those provoked by active combustion, 
and the analogy between the two phenomena is found 
again in the fact that tbey both furnish means for 
making electricity pass through gas. As to solid in
candescent bodies, they can act either through the 
emission of solid particles from their surfaces or by the 
chemical concussions which they communicate to the 
surrounding gases. 

. . . .  ., 
"- Par-lIlght ltIachlne. 

Mr. Edison is reported, in a conversation with a re· 
porter who solicited his ideas on the su bject of the pro
jected world's fair in New York City, as saying that he 
would take an · acre of space in such a fair and com
pletely cover it with his inventions, of wbich he has 
no less than 70 now under way. .. One of the most pe· 
culiar, and now promisinll: good results," said Mr, Edi
son, " is what I may call a far·sight machine. " Ry 
means of this extraordinary invention, the ElectTical 

RevietB .says, he hopes to be able to increase the range 
of vision by hilDdreds of mileS, so that, for instance, " a  
man in -New York could see the features of his friend in 
Boston with as much ease as he could see a perform
ance on the stage. That," he added, " would be an 
inventiOn worthy a'prominent place in the,world'8 ;f�ir, 
and Iij.ope to-bave it,perfeoted long ·before 1892." 
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RECENTLY PATENTED INVENTIONS. 

Railway A.ppllance •• 
CAR COUPLING. - Abner J. McGehee, 

Jackson. Tenn. This invention covers a novel con
struction and arragement of parts. making a simple and 
effective coupler designed to operate automatically. and 
one which will Dot be liable to become accidentally un
coupled. 

EXTENSIBLE CAR STEP .-James F: and 
Johu F. Wood, Wilmington, Del. This .tep is mounted 
in " ays secured to the under side of the permanent car 
.teps. the extensible step being normally held In posi. 
tion just beneath the lower car step, but arranged so 
that the steps may be extended downward to form a 
continuation of the permanent steps. 

SWITCH.-George L. Worth and John 
B. Wyatt. Wymore. Neb. This is a three.throw open 
split switch. f'\mploying only one pair of main or outer 
switch points. the main switch points being normally 
open with the main line clear, and at the same time per
mitting trains on the sidings to pass out of either side 
track.on to the main line without operating the switch. 

BRAKE. - James K. Hardwicke, Mar
shall. N. C. According to this invention a rotary shaft 
extends from end to end of a train, and is coupled be
tween tbe cars. the brake frames having a screw
threaded connection with the rotary shaft. and the 
hand brake mechanism of the several cllrs being geared 
with the rotary shaft, with other novel features. whereby 
an entire train may be braked from the tender. 

SAFETY GATES. - William M. Brown, 
Jr.. Sacramento, Cal. This invention conSIsts in 
mechanism for operating safety gates inclosing the 
platforms of cars to prevent passengers from falling off. and provides an apparatus therefor controlled and op
erated from the engine of the train. 

ElectrIcal. 

INCANDESCENT LAMP.-J ames Stewart. 
New York City. Combined with the carbon filaments 
and wires attached tbereto is a clamping device for 
holding the wires in contact with the conductors of the 
lamp socket, with other novel featnres, the construc
tion being such that the carbon filaments may be reo 
moved and replaced without injury to the lamp globe 
or socket. permitting the renewal of worn-out lamps at 
a sllltht cost. 

ELECTRICALLY HE A.TED VACUUM PAN. 
-Gail B. and Milbank Johnson. Elgin. Ill. This pan is 
more especially designed for use In condensmg milk, 
and has a rounding jacketed bottom, an insulating heat
conducting material within the jacket, an electric 
resistance wire passing spirally around the jacketed 
space and inr.losed in the material, while a horizontal 
coil of pipe within the can contains an electric resist· 
ance coil. 

Mechanical. 

L90M ATTACHMENT • ....., Fred Lacey, 
Adams. Mass. This invention relates to an attachment 
for looms upon " splits .. or more than one width of 
cloth are woven at the same time. the object of the in· 
vention being to produce center selvedges. and the in

, vention covering a novel construction and combination 
of parts. 

LOOM. - Joseph Jagger, Glenham, N. 
Y. This is a Ibom for weaving BruRsels velours, the 
Invention consisting of a section wheel operated and 
locked from the main shaft and connected with cams 
and levers operating the healds. the jacquard, and the 
picking devices. together with a device for insuring 
regular measurement of each,pattern woven. 

port of side bars. the spring being de;gned not to strike 
the head block or be compressed to a disagreeable ex
tent when the weight of a person mounting is brought 
to bear npon one side. 

HEAD BLOCK FOR VEHICLES.-This is 
also another invention of the same inventor. providing 
a combination of head block, fifth wheel. and springs. 
whereby the body of the vehicle is allowed to drop a 
greater distance than usual. the peculiar shape of the 
head block and perch plates allowing the fifth wheel to 
be secured to the under side of the head block. 

STOVE PIPE THIMBLE. - Alexander 
Staub, Fort Wayne, Ind. This thimble is constructed 
with cast iron !lnnular heads, held together with the 
rest of the thimble by wires or thin metaliic strips. the 
construction being snch that the heads will be held 
firmly in place and not become loose. while the thimble 
may be readily pnt together and taken apart, and can 
be adjusted in .length. 

PHOTOGRAPHIC CAMERA . . -- Erastus B. 
Barker. �ewark. N. J.  This invention Mnsists in novel 
means for using the sensitive plate of greater length 
than width. as nsual, so as to give either a longitudinal 
or transverse exposure. withont restriction to the 
angularity of the plane in which the plate holder lies. 

GROUND GLASS ATTACHMENT FOR 
CAMERAs.-Max Bauer, Brooklyn. N. Y. A back frame 
is provided with springs secured thereto, a ground 
glass being secured to the ends of the springs. the latter 
supportmg the ground glass on the back frame of the 
camera, at the same time holding the pl"te holder in 
place, the springs being out of sight. and the whole 
presenting a neat appearance. 

BROWN LEATHER.-Edward Frid, New 
Hamburg. N. Y. This invention covers a compound 
for cleiming "nd restoring to its original color all kinds 
of brown leather, such' as rURset boots and shoes and 
harness. and has an acid wl)ich removes all stains and 
dIscoloration, mixed with a 'coloring agent dissolved in 
boiling water. 

METALLIC SHINGLE. - Joshua Mills, 
Ottawa, 111 .  This shingle has a triangular rib at each 
longitudinal side. the eage Of one rib being carried 
horizontally inward and the edge of the other rib hori· 
zontally inward and vertically, the, object being to 
ch6ck the effects of a driving wind and to secure the 
shingles without parforating Ilr otherwise puncturing 
them, dispensing with the necesSity of soldering. 

PRESERVING LUMBER. - Thomas H. 
Sampson, New Orleans, La. This , in�ention is to 
facilitate the use of woods now nseless for furniture 
making, and prevent their warping and twisting, and 
consists in first removing the sap. then dissolving the 
cellular tissue by an alkaline solution and extracting it 
by a vacunm. precipitating the remaining matters in the 
wood in an insoluble state by a basic metallic salt, and 
drying. 

WINDOW CLEANER. - Henry C. Rose, 
Leadville. Col. This is " fountain device for cle8l.ling 
windows without removing the cnrtain or tlraperies. 
and has a framing with a water receptacle at its upper 
end, a jet tube, and an elastic roller journaled in the 
sides of the frame, arranged to normally close the aper· 
tures in the jet tnbe, a receiving chamber being ar
ranged.below the roller. 

CALF WEANER. - Ernest H. Geisler, 
Deshler. Neb . • and Moses Simpson. Monden. Kan. 
This weaner consists of a number of wire rods bent to 
form a halter-like frame and united at a pOint near their 
forward ends. the wires being �xtended forward beyond 
the point of their connection to form prongs. the 
weaner being readily fastened in place and removed 
when desired: 

OIL WELLS. - J'oh� P. Firth, Titus
ville, Pa. ThIS invelltion consists of a receptacle 
having openings and held to slide in the rock. being 

FENCE.-J ohn M. Fellows, Burlington, connected by a condncting pipe with a steam supply to 
Ind. The POtts are connected with cross sills baving a discharge steam on the oil rock, for removing the 
vertical mortise therefor. a brace also connecting the gummy matter and other su bstances. thereby permitting 
post and sill. making a substantial fence which cali a free fiow of oil and increasing the prodnction of the 
always be kept plumb. irrespective of unevennesses of well. 
the ground sudace, and which may easily be removed RIBBON HOLDER. _ Osl1orne E. Sully, 
and set up elsewhere. Spencer, Iowa. This holder is formed of a single piece 

AIR PURIFIER.-Benjamin S. Benson, of wire comprising a middle part an4 having longitud
Baltimore, Md. This Invention relates especially to inal arms . straight sidps. and SPrings formed on the 
means for purifying the air of sick rooms or sleeping sides. and provided with trnnnions projecting inward 
rooms, and consists in extracting the poisonous moist- from the springs. the invention being an improvement 
nre and gases by forcing the air in contact with on a former patented invention of the same inventor. 
antiseptics. the invention covering a filtering case with SUPPORTER FOR B E L  T S. - L o u  i s 
detachable filtering webs, air inlets and outlets, a heat- Sanders. Brooklyn, N. Y. This is a device capable of ex
Ing case or drum having a hot air chamber. and various peditious attachment to or detachment from a pair of novel features of constrnction and combinations of trousers at the waistband. and passing over a belt. parts. . when worn with the trousers. to prevent the belt from 

SCARF F ASTEN�.-Carl Strauss, New sliding upward above the waistband. 
York City. This device1lDnsists of a spring clamp with Box END. - John F. Simpson , Foster 
pivoted tongue. slotted' spring plate, and a base plate Park, Fla. This invention particularly relates to the having a spread fiat portion provided with stitching end pieces of boxes nsed for packing and shipping perforations. the device being designed for nse in con- oranges. etc., and provides means whereby narrow or nection with scarfs having a portion of the shirt bosom small timber may be nSed, and a better hold secured for exposed by the vest of the wearer. and preventing the the nails which hold the sides and ends of the box toscad from riding up or getting out of place. gether. while splitting is avoided, and a more conven-

WHEEL. - George E. Crutchfield, En- ient means afforded for handling and ventilating the 
glish. Ark. This is a wheel of snperior .trength. box. 
wherein the hnb extends to within a short distance of COAL AND WOOD CABINET. _ Henry the felly, and the spokes are short. the invention pro-
viding a simple and efficient box for the wheel. and the Brandt. Brooklyn. N. Y. This is designed as a conven· 
tire being so made that it will serve for both tire and ient piece of furniture for the kitchen, store, or else· 
felly. where, and has a coal bin. a communicating coal 

delivery chamber, with a dust outlet and valve, and 
VEHICLE SPRING.-George E. Bartholo- other novel features, to supply fuel for making and re

mew. New Haven. Conn. Two pairs of leaf springs plenishing coal fires, while being a simple. cleanly. and 
are connected to the hind axle and to clips secured to serviceable structure. 
the under side of the vehicle body, the two springs of CHIMNEY COWL . .,.... Isaac J. Turner, each pair being held nnder tension by a central· link to Prin� N. J. Combined with a number of outprevent rattiing. and each pair of springs being con- wardly ';swinging doors lOIl8ted on the cowl for the n!'Cted to a central spring bar. the object being to dis-
pense with the ordinary forms of platform or elliptic escape of down draughts is a defiector arran�d 
springs. within the cowl for directing the down drau�hts to the 

·doors. the chimney fine having a contracted top. over 
: VEBICJ;.E 'SPRING. - Edward thGChin- 'which a ('over is placed In close proximity, the outer 
son. New York City. This Is'. a spring �ally Bange or casing exten� around ·the month of the 
adapted tor attachmellt to a bead. blotlk .Mild til .. sup:. LlIue. 

NEW BOOKS AIm PUBLICATIONS. 

PROFIT SHARING BETWEEN EMPLOYER 
AND EMPLOYEE. By Nicholas Paine 
Gilman. Boston and New York : 
Houghton. Mifflin & Co • • The River
side Press; Cambridge. 1889. Pp. x, 
460. Price $1.75. 

This work. froin its very full treatment of the subject, 
and its length, cannot well be reviewed in tbese 
columns. A very elaborate treatment of the subject is 
given from product sharing. through the wages system 
and its various forms. to profit sharing. industrial 
partnerships. and arguments in favor of the sharing of 
the results with operators. The experience of different 
houses is given under their names, a peculiarly inter
esting chapter being devoted to the Father of Profit 
Sharing, and his house, M. Leclaire, a Parisian house 
painte ... and decorator. In the present day of labor 
troubles and strikes it is needless to remark on the 
peculiar appositeness of the appearance of this treutise. 
It is well indexed, and the printing, paper, etc., are 
very elegant. 

SECOND ANNUAL REPORT OF THE BOARD 
OF ' MEDIATION AND ARBITRA TION 
OF THE STATE OF NEW YORK. 
Albany:  The Troy Press Company, 
Printers. 1889. Pp. 434. 

In the same line with the work jnst reviewed comes 
this report npon the labor troubles of the State of New 
York. It consists of a transcript of the testimony 
given 'before the State Board by different experts in in· 
dustrial affairs, and contains a large amount of intel" 
esting matter referring to trade troubles as recited by 
witnesses viewing it from different standpoints fur· 
n!shed by their personal ex!",riences. 

ANNUAL REPORT OF THE HEALTH DE
PARTMENT OF THE CITY OF BALTI
MORE. For the fiscal year ending De
cember 31, 1888. Baltimore, 1889. 
Pp. 286. 

This report is made np of tables regarding the death 
rate and diseases of the different Glasses of the popula· 
tion. forming a valuable contribntion to the census of 
health. 

A THEORETICAL AND PRACTICAL TREA
TISE ON THE STRENGTH OF BEAMS 
AND ·COLUMNS. By Robert H. 
Cousins. E. & F. N . Spon. New 
York, London. Pp. ix, 17,0. Price $5. 

This book is devoted to formul.., for the determina
tion of the strains that beams and col umns of nil classes 
are subjected to in construetion. In bringing up to 
date the science of the strength of materials in thiS di
vision. and in discarding much of the old and unprac· 
tical, a good service is done. Calculus is made sparing 
nse of. most of the formulre being based on algebra only. 
Diagrams are given when necessary to elucidate tbe 
text. An index and full table of contents complete the 
work. 

THE NONPAREIL SYSTEM OF HAND RAIL
ING. By John V. H. Secor. New 
York : Office Publishing- Company. 
1889. Pp. ix, 78. Price $2. 

In this work. Mr. Secor. who is a practical stair 
bnilder of long experience, has explained the methods 
which he has used for laying ont hand railing. The 
method of ascertaining the length of the mould and the 
system of bevels used by the author are presented in 
the shortest possible style. and the work will be a con· 
tribution of value to the library of all progressive 
builders. The work is illustrated by cuts, is preceded 
by a glossary of terms, and an index is given at its end. 

ELEVENTH ANNUAL REPORT OF THE 
STATE BOARD OF H EALTH OF THE 
STATE OF CONNECTICU',I'. For the 
year ending November 30; 1888. New 
Haven. 1889. Pp. xiv, 360, 200. 

In this work are bound together the general report and 
the report of the Bureau of Vital Statistics. The latter 
is principally tabular. and contains a large amount of 
very valuable and carefully expressed statistics arranged 
in full detail. The State Board report is of value from 
the special reports contained in it by experts upon 
such subjects as the health of towns,pollution of rivers. 
Bridgeport sewer age. public sewers of New London. etc. 
The work comes np to the high standard which the 
health board reports of this State have in the past at· 
tained. 

THE PRACTICAL OSTRICH FEATHER 
DYER. By Alexander Paul. Revised 
and corrected by Dr. M. Frank. 
Published by Mrs. Dr. M. Frank. 
Philadelphia. 1888. Pp. ii, 190. Price 
$10. 

The titular subject is very fully treated in this work, 
and it is easy to believe that the desired information for 
any class of coloring can be obtained from it. In addi
tion to the text a quantity of dyed ostrich feather fila
ments are boun(l into the work. in order to illustrate 
fnlly the results obtained by the different formul..,. The 
work will be indispensable to the intelligent dyer, and 
its character thronghout is eminently practical. 
Several illustrations of apparatus, etc., are given. 

HOG CHOLERA. Its history, nature, and 
treatment, as determined by the in
quiries and investigations of the 
Bureau of Animal Ind ustry, Wash
ington : Government Printing Office. 
1889. Pp. 193. ' 

This i. a publication by the Bnreau of Animal Indus
try. containing the resnlts of experiments condncted by 
the chief of the bureau. Dr. D. E. Salmon. The experi� 
menta definitely determine certain facts in regard to 
the cOlltagI0U8ness of the disea .... hactElrlll. readlqes8 of 
cultivation of the :jterm in . variQus media, modes of 
checking ontbreaks. rendering Infehted premises safe, 
etc. The book is illustrated by 16 colored plates. It Is 
a work which ,hould be possessed by every one inter
ested In thla ftind of stock ...ruling. 

[J UNE I ,  1889. 
PSYCHOLOGY AS A NATURAL SCIENCE. 

By C. G. 'Raue, M.D. Philadelphia: 
Porter & Coates. 18t!9. Pp. 541. 

This work is devoted to an exhansti ve review of the 
hypnotic state, mesmerism. and all the nnexplained 
psycholoeical phenomena now so much discussed. It 
is divided into six sections. each subdivided again. 
Opening with the intellectual sphere of the mind, and 
heginning with the senses, the work goes systematically 
through the entire range embraced by its very suggest
ive title. Somnambulism occupies considerable space. 
while occult phenomena, snch as clai..-voyance or second 
sight, action at a distance, etc., have an entire section 
devoted to them. and toward its end the entire subject 
ot phantasms of the dead and haunted honses is treated. 
While the book lacks an index, ,a very full table of 
contents in great part supplies that want. 

1I0T WATER HEATING, OR WARMING 
BUILllINGS BY H O T  WATER. By 
William J. Baldwin, M. Am. Soc. C. 
E. New York : The Engineering and 
Building Record. 1889. Pp . 385. 
Price $4. 

This work treats in very full detail of tbe different 
methods of heating houses by means of hot water. 
The subjects of the laws of hot water circnlation, mo
tion in pipes. methods of finding the fiow of water in 
the pipes of an apparatus. and special forms of appara· 
tus for manipulation of pipes are all treated. Many 
points in practice, such as the use of long radius special 
elbows for preventing resistance to fiow, are given. 
The direct radiating Budace for buildings and how to 
find it. with Mr. Hood's and others' experiments. are 
given. The different forms of boiler on the market are 
spoken of. each under its name. with automatic door 
and damper regul .. tors and special fittings. Toward 
the end the method of testing radiators, etc .. scientific
ally is given. 193 illnstrations 'lire contained, and add 
very largely to the attractiveness of the book. An in
dex closes the work. 

W" Any of the above books may be pnr('hased through 
this office. Send for new book catalogue just pub-
lished. . 

Address Mmrn & Co., 861 Broadway, Np.w York. 

SCIENTIFIC AMERICAN 
E U I L D I N  a E D I T I O N. 

MA. Y NVMBER.-(No. 43.) 

TABLE OF CONTENTS. 
1. Elegant plate in colors. showing elevation in per

spective and fioor plans for a dwelling costing 
four thousand dollars. Page of details, etc. 

2. Plate in colors of a summer cottage for one thou
sand two hundred dollars. Floor plans and page 
of details. 

3. Design for a bank building, with plan and view of 
interior. 

4. Pe..-Bpectives and fioor plans of an elegant resi
dence Ilt Bell Haven Park, in Greenwich, (Jonn. S. 
Edwin Tobey, Boston. Mass . •  architect. 

5. A monntain cottage lately erected at St. Cloud. 
Orange. N. J. Elevation and fioor plans. Archi
tect Mr. Arthur D. Picl<ering. New York. 

6. A dwelling at Springfield, Mass. Plans and per
spective elevation. Cost eight thonsand five hnn
dred dollars. 

7. Engraving showing perspective elevation of a cot
tage erected at Roseville, N. J .. at a cost of six 
thousand seven hundred and fifty dollars. Floor 
plans. F. W. Ward. architect. New York. 

S. Illustration and fioor plans of a combined school 
house and count.ry cottage erected at St. Cloud, 
Orange. N. J. Arthur D. Pickering. New York. 
architect. 

9. A residence at Springfield. Mass. Perspective ele· 
vation and fioor plans. Cost three thousand five 
hundred dollars. J. D. & W. H. McKnight. 
architects. 

10. A cottage built at Roseville, N. J., for six thonsand 
seven hundred and fifty dollars. Elevation and 
fioor plans. 

11. A cottage at Holyoke. Mass . •  lately erected' for 
Howard A. Crafts. at a cost of three thonsand one 
hnndred dollars. 

12. View of Auburndale Station, Boston and Alhany 
Railroad, with plan of station grounds. H. H. 
Richardson. architect. 

13. Miscellaneous Contents : The final payment clause 
in building contracts.-The plan.-Bending wood. 
- The Stanford tomb. - Experiments with 
cement mortar.-The railroad in horticnltnre.
The improved " Economy " furnace. illustrated.
The Academy at Monnt St. Vincent on the 
Hudson, N. Y.-Wrought iron and cement lined 
pipes. illu8trated.-Sheathing and lath combined. 
illustrated. - Artistic wood mantels. - A new 
ventilating furnace. iIIustrated. ·- Creosote wood 
preserving stains.-Large trees.-Rotary cutting 
tools for working wood, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies. 
25 cents. Forty large quarto pages, equal to about 
two hnndred ordinary book pages ; forming. prlicti. 
cally. a large and splendid MAGAZINE oJ!' ARCHITEC
TUBE. richly adorned with elegant plates in colors and 
with fine' engmvings. illustrating the most interesting 
examples of Modern Architectural CODstruction and 
allied subjects. 

The Fullness. Ri, 'chness, ?heapnes8. and COI!�
, 

.
' 

of this work have won for It tite LARGEST CmcULAc_ 
of any Architectural publication In the world. Sold by 
all newsdealers. 

MUNN & CO .. PuBLI8HBBIO, 
861 Broadway, ,New York. 

© 1889 SCIENTIFIC AMERICAN, INC.



JUNE I ,  188<).] 

The charge for Insertion under thu l/,ead iB One lJollpr 
a lme/or each i1l8el'tion ; aIxYut eight words to a like. 
Aa'Derti8e17le'flts mU8t be recei'Dea at '[YUblicalion office 
as ea1'ly as Thu1'sdall morning to appear in ne:!Jt iBsue. 

Special facilities for manufacturing light machinery, 
hardware. and novelties. Stamping, presswork, punches, 
dies. and special tools. Correspondence Invited. Rocka
way Manni. Co., 3 E. 14th St., New York • . 

Walrus leather, hippopotamus, giraffe, elephant, and 
buJralo for polishing. Greene. Tweed & Co., New York. 

Blake's belt studs. The strongest fastening for leather 
and rubber belts. Greene, Tweed & Co., New York. 

Wrought iron grind.tone patent rip:ht for sale, or on 
royalty. D. O'LearY, San Bernardino, Cui. 

For the best Hoisting En/iine for all kinds ot work. 
address J. S. Mundy, Newark, N. J. 

Gnild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus. air 
pumps. acid blowers, filter pre'38 pumps, etc. 

Engineers wanted to send their addresses and receive 
free a 25 cent book. U Hints and SUKge:-:tlons for Steam 
User •. " Lord & Co .. 11 S. 9th St., Philadelphia. Pa. 

Steel name stamps (1-16, 3-32, or � in. letters). 150. 
per letter. F. A. Sackmann, 16 Huron St., Cleveland. O. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mf". Co .• Chicago. m. 

For best casehardening material, address The Rogers 
& Hubbard Co .• Middletown. Conn. Send for circular. 

Water purification for cities. manufacturers, and 
private users. Tbe only successful legitimate system. 
Hyatt Pllre Water Co •• 16. 1B & 20 Cortlandt St., New York. 

--Ball Engine.--
Automatic cut-off. Ball Engine Co., Erie. Pa. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 
The Holly Manufacturmg Co., of Lockport, N. Y • • 

will 8('nd their pamphlet, describing water works ma
chinery. and containing reports of tests. on application. 

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

Needle slot screens and all kinds ot mining screens. 
Robel·t Aitchison Perforated Metal Co .. Chicago, Ill. 

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

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

Safety Elevators, steam and belt power ; quick and 
amooth. The D. Frisbie Co .• 112 Liberty St .. New York. 

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

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

Rotary vencer basket and fmit package machinery. 
I. E. Merritt Co •• Lockport, N. Y. 

Hodges' universal anp:le union makes pipe counection 
at any angle. Roll.tone Machine Co., Fitchburg. Mas •• 

J£anufacturer8 Wanted at Lyons, N. Y. 5 railroads. 
canal ; low taxes, rents, fuel, and labor. Address Secre
tary Board of Trade. 

pr'Send for new and complete cataloltlle of Scientific 
and other Books for aale by Muon &; Co •• 361 Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Name. and A.ddre •• must accompallY. all letters. 

or no attention will be paid thereto. This is for our 
information. and not for publication. 

Reference. to former articles or answers should 
give date of paper and page or number of question. 

Inq II l rle. not answered in reasonable time should be repeated; correspondents will bear in mind that 
Borne answers require not a little research. and. 
tbough we endeavor to reply to all, either by letter or in this departmew, each must take his tum. 

Special W rUten I " formatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific A.merlcau Sopplement. referred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
price. 

Minera i .  sent for examination should be distinctly 
marked or labeled. 

(858) S. G.-1892 and 1896 will be leap 
years; 1900 will not be a leap year. After that the suc
cession will be regular for many years. 

(859) G. A. C. asks (1) for a good receipt 
for a blacking for ladies' shoes. A. Mix a filtered solu· 
tion of 80 parts shellac. in sufficient alcohol. with 3 of 
wax. 2 of castor oil, and a sufficient quantity of pigment. 
such as best lamp black or drop black. It must be kept 
corked. 2. A practical receipt for making cake stove 
polish. A. Compress the best graphite or plumbago into 
cakes by hydraulic pressure. 3. A first class receipt for 
a polish for furniture, pianos, etc. ? A. Melt two or 
three cnbic inches of gum sandarac, add 1 pint of boiled 
oil, and boil together for 1 hour; while cooling add 1 
drachm Venice turpentine and dilute according to jndg· 
ment with oil of turpentine. 4. A good receipt for 
liqUid glne, tha t wiU mend china. wood, metal, etc. A. 
Dissolve best glue in hot acetic acid, or having dis"olved 
it in wawr aud nitric acid ; for the last use 1 quart of 
water, 2 pounds glue, and 7 ounces acid, adding tbe �W;� slowly. 5. A first class washing powder that will toam and form snds when put into water. A. Dry 
soap, and pulverize it. 6. A good receipt for making a 
shaving soap that will give a good lather. A. Consult onr SUPPLElIIENT, No •• 258, 308. 328, 330. and 360 for ar
ticles on soap. 7. A receipt for a good. dnrable black 

. writing ink and a black indelible ink for marking linen, 
eto. A. For inks of all kinds we refer you to our Sup· 
PLBHmlT, No. 157. 8. Also a receipt for a wry .  dark 
blnine: water for washing clothes. A. Dissolve Prns
aian blne iu water containing ferrocyanide 'of potas-
lium in loluUon. . 

(860) .T. B. W. asks for a receipt for mak
ing a black paint or enamel that will stand heat. for en· 
ameling a small engine boiler and fire · box. A. Use 
shellac and alcohol mixed with best black. This will 
stand a considerable degree of heat without being de· 
stroyed, and after it has lost its ll:ood appearance it is 
easily renewed. Or you could apply a black oil japan 
/!:found, such as the following: Asphaltnm 3 parts,boiled 
011 128 parts, burnt umber 8 ounces. This will require 
. heat from 250° to 300Q to make it dry. It may be heated 
in an ordinary oven. 

(861) F. P. A. asks (1) which are tbe 
best batteries to use. and how many do I need for a 
8 candle power incaudescent lamp (Edisonj1 A. Six 
bichromate cells will operate your lamp very well for 
temporary use. 2. I have an electric door bell; had 
it with one Novelty Disque battery; but thinking it 
a little weak, I connected it with another of the slIIIIe 
kind, and soon after the jar cracked. and rendered it 
useless. Can you explain why it cracked? A. The 
cracking of the jar is only a coincidence. The jar may 
have cracked from one of a dozen reasons. 

(862) F. C. H. writes : 1. Suppose a 
house in Newton Center and a honse in Newton Comer 
were supplied with gas and water, could the water pipe 
be used as one telephone line and the gas pipe the other. 
Or would they be short-circuited in the earthf A. As 
both of the pipes are thoronghly grounded. we think it 
would be impossihle to secure a telephonic circnit by 
the means sUj!gested. 2. Can a ma/l:lleto be made to 
ring a common electric bem A. An electric bell of 
high resistance may be operated fairly well by means 
of a magneto. 

(863) F. M. asks what kind of a mixture 
he can use to coat card or tar board with so that he can 
write on it with a slate pencil and rub it out same as on 
the silicaUl.slates. A. Mix I gallon 95 per cent alcohol 
with 1 ponud shellac, 8 ounces best ivory black, 5 ounces 
finest fiotir emery, and 4 ounces ultramarine blue. Dis
solve the shellac first, then add the other constituents. 
This is a typical formula. and may be varied considera
bly. The general idea is to use emery or ground pumice 
stone as the abrading or ronghening material, with black 
coloring matter aud alcoholic varnish. 

(864) O. K. asks how he can preserve 
gunpowder in shells from melting into fiuid in South 
America, say in Ecuador dnring the rainy season. A. 
AI< the melting allnded to is due to moisture. your best 
plan is to use the best quality of powder and coat the 
shells thickly with melted paraJllne. Possibly some of 
the wood or brown powders woilld be gnaranteed not 
to melt or deliquesce. 

(865) H. J. writes for a receipt for mak
ing a good soap, as simple as possible, one that does 
not injure the skin. I have always plenty of good 
grease at command. and in hot weather it is offensive 
if kept too long. and difficult to get rid of. A. Melt 
down the grease and skim it free from refuse, scrap. 
etc. Dissolve 1 pound caustic soda in water for every 
6 ponnds of grease. When the soda solution has cooled 
add it to the grease, stir thoroughly, and pour into a 
pan. This soap is a little too alkaline for toilet pur· 
poses. After it has stood for a few days shave or cnt 
it np and place in a dish with about � to % its volume 
of water and heat to boiling. The soap will separate in 
clots. If it does not. add salt until a good separation 
takes place. Chill it by pouring on a little cold water, 
pour off the water, and remove the soap. Remelt with 
a little clear water and cast in moulds. �nch as tea cups 
or patty pans. Perfume if desirable, thongh it is bet
ter without. 

(866) E. B. S. writes : 1. Can you inform 
me:whether there is snch a thinp: mauufactnred as shot in 
small sizes, such as bird shot. in iron or steel. instead of 
lead P A. Such material is made for aud is used by the 
granite polishers. Any of such could give you further 
inlormatiou. 2. Could they be made by the dropping 
process,the same a5 shot made from lead P A. It can be 
so made, but of course would tend to destroy the appa· 
ratus used. It is probably best made by a strong air or 
steam blast which is directed against a stream of molten 
iron so as to drive it into spray. 

(867) W. H. H. asks for a recipe for 
bleaching ivory. I have a sunshade whose handle hilS 
turned yellow. and would like to know how I can whiteu 
It. A. Cleau it by rnbbing with finely ground pnmice 
stone aud water, and wash, and while still moist expose 
to the sun in a Illass vessel. Use a clean pickle or pre· 
serve jar. Do not expose directly to the sun, 'or it will 
crack. 

(868) A. G. asks whether aluminum can 
be soldered. If so. how to do itt A. The following 
alloys are given: 

a. Alnminum 8 parts. 
b. 12 
c. 15 
d. 20 

Zinc 92 parts. 
88 
85 
80 

The aluminum is first melted, the zinc add.ed gradnally, 
finally some fat Is added, and the wliole is stirred with 
an iron rod and poured into moulds. For fiux . URe 
copaiba balsam 3 parts, Venic.; turpenthie 1 part and a 
few drops of lemon jui�,e. Dip the so�dering iron iuto 
the same fiux. 

(869) C. I. F. asks : Would the motor 
illnstrated in SCIENTIFIO A",RICAN of March 17. 1888. 
be strong enough to run an ordinary size skiff. say 12 
feet long. screw propeller, in a stre!1.m with very little 
or no cnrrent? A. The motor will run such a boat as 
yon describe. 

(870) P. J. W. asks whether or not the 
'banana grows upon a tree • . A. The banana plant .is 
fairly denominated a tree, as it exceeds the limit of 
height generaJly used to dcrermiue shrubs. 

(871) J. H. S. writes : 1. What is the 
pr0ce!8 for liming egga. and how long' will they keep in 
an ordi!Iary, cool cellar? ' A. To .. ach pall of water add 
2 pintS freshly .Iaked lime and 1 pint of salt and mix 
well. Half fill a bane! with it and place the eggs 
therein. They will keep. lti8 18ld, for t� yeIa '  For 
prea�I(j" of \lUI eee o� � . ... ,., 101, al?lf'nd 4118. 

10 INVEliTOBS. 

An experience of forty years. and the preparation of 
more than one hundred thousand applications for pa
tents at home and abroad. enable ns to understand the 
laws and practice on both continents, and to posse88 un" 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application. and persons 
contemplating the seCuring of patents. either at home or 
abroad. are invited to write to this office for prices. 
which are low. in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN &; CO .• 01llce SCilliNTIll'IC AMBRICAN. 961 Broad
way. New York. 

INDEX OF INVENTIONS 
For which LeUer. · Patent of' the 

UDl&ed St.'e. were GraD'e4 

May 14, 1889, 
&ND EA.VH BEA.RING THA.T DA.TE. 

(See note at end of list abont copies of these patents.] 

Aerated water. apparatns for manufacturing. J. 
T. Leighton . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  �00.117 

Air and gliB engine. Schmid & Beckfeld. . . . . .  . . . . • .  403.294, 
Animals. device for admlnlsterlnlr medicine to, 

P. Quitman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.213 
Attrition mill. G. &; A. Raymond . . . . . . . . . . . . . . . . . .  403.215 
Auger heads, die for forming. H. L. Shaler . . . . . . . .  403,296 
Axle boxes for rallway carriages. manufacturing, 

J. Donnelly et aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.422 
Axle boxes. metal packing for car, H. Rogers • . . . .  403.141 
Axle lubricator, car. T. Saunders . . . . . . . . . . . . . . . . . .  40.3.«8 
Baling press. V. L. Williams . . . . . . . . . . . . . . . . . . . . . . . . .  408.498 
Bar. Bee Borlnlr bar. Draw bar. Grate bar. 

Pinch bar. Rallway splice bar. 
Basket cover, fruit, )!'. A. Thomas . • . . . . • . . . . . . . . . . .  403.156 
Batteries, time switch for secOndary. C. E. Buell .. 403,177 
Battery. See Electric battery. Galvanic bat-

tery. 
Bed bottom. woven wire. J. B. Ryan . . . . . . . . . . . . . . . .  403.143 
Bed drier and warmer. J. Fos.atl . . . . . . . . . . . . . . . . . . . . 403.339 
Bed lounl/a, C. Newhouse . . . . . . . . . . . . . . . . . . . . .. . . . . . .  �00.284 
Beer .che.t or refrigerator. O. Neuman. . . . . .  . . .. . . . 402.130 
Bell. call. E. H. Peck . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  4O.l,286 
BeUows fold coupling. H. H. Sessions . . . . . . . . . . . . . .  408.224 
Belt hole cover. W. E. Sharples . . . . . . . . . . . . . . . . . . . . .  408,300 
Belt supporter. L. Sallders . . . . . . . . . . . . . . . . . . . . . . . . . . . 403.220. 
Belt tightener, E. Benjamin . . . . . . . . . . . . . . . . . . . . . . . . .  400.454 
Bicycle. W. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.158 
Block. See Pillow block. 
Board. See Clip board. Key board. 
Boa'" See Collapsible boat. Folding boat. 
Boats. means for the electrical propulsion of. R. 

M. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403,193 
Boller. See Egg boiler. 
Boller. Gamper & Farkacz . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.iU3 
Bolt locking device. C. I. Penrose . . . . . . .. . . . . 403.131. 408.132 
Bolting cloth cleaner. G. S. Burnap . . . . . . . . . . . . . . . . .  403.088 
Book case, revolving. C. Goddard . . . . . . . . . . . . . . . . . . . 403.099 
Boring and drilling machine. B. B. Barnett . . . . . . . . 403.240 
Boring bar. adjustable multiple cutter. J. Stone . . .  403.154 
Bottle stopper. S. Glover . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .. 403.466 
Box. See Collapsible box. 
Box end. J. F. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408,226 
Box fastener. J: A. Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . 403.398 
Box strap, S. C. Cary . . . . . . . . . . . . . . . . . . 403.178. �03.246. 408.U7 
Box strap. metal. S. C. Cary . . . . . . . . . . . . . . . . . . . . . . . . .  403.U5 
Boxes. manufacture of wooden. E. Densmore • . . . .  �00,333 
Brake. See Car brake. Elevator safety brake. 

I,ocomotlve brake. Railway train brake. 
Truck brake. 

Brewing, apparatus·for, C. Clinch . . . . . . . . . . . . . . . . . .  �03.252 
Brick machine. W. Weeber . . . . . . . . . . . . . . . . . . . . . . . . . .  �00.2:U; 
Bridge, suspension. H. M. Kosier . . . . . . . . . . . . . . . . . . .  400.4:l3 
Broiler. M. C. Armour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403,4(11 
Brush, rotary. T; E. Clark . . . . . . . . . . . . . . . . . . . . . . . .. . . .  403.328 
Buckle. L. M. Doddridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4O.l.2M 
Buckle, J. H. Harrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.469 
Buckle, beit. A. Goertz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �03.263 
Burner. See Hydrocarbon burner. 011 and gas 

burner. 
Button. R. H. Lewis . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . .  403.477 
Cable grip carrier. J. Stephenson . . . . . . . . . . . . . . . . .. . . �03.o03 
Cable. wire. Batchelor &; Lat.ch . . . . . . . . . . . . . . . . . . . . . 403.319 
Cam. adjustable. A. D. Woodmansee . . . . . . . . . . . . . . .  �00.169 
Can. See Milk can. 
Car brake. G. Collins . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 408.090 
Car brake. F. D. Paradise . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,285 
car brakes. registering gaUlre for rallway. R. 

Pott.: . . • . . . • . . • . . . . . . • . • . . • . . . • . • . . . . . . . . • • . • . • . • • •  403.210 
Car. cable grip, J. Stephenson . . . . . . . . . . . . . . . . . . . . . . .  408.395 
Car coupler. mlnlnlr. W. Walter . . . . . . . . . . . . . . . . . . . . .  4D,l,l5\! 
Car coupling, M. D. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.461 
Car coupling, A. J. McGehee . . . . . . . . . . . ... . . . . . . . . . . .  403,282 
Car coupling. P. E. Mnller . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.2Ob 
Car coupling apparatus, D. H. Freeman . . . . . . . . . . .  403,341 
Car cotipling link. Schlnneller & Jones . . . . . .. . . . . . .  4Q.1,ln 
Car door, grain. G. W. Oborn . . . . . . . . . . . . . . . . . . . . . . . .  408,366 
Car. rallway. I,. J. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.265 
Car. railway. J. J. Treanor . . . . . . . . . . . . . . . . . . . . . . . . . . . 4Il3.309 
Car starter, Wistar & Pettet . . . . . . . . . . . . . . . . . . . . . . . .  403.167 
Car step, extensible. J. F. & J. F. Wood . . . . . . . . . . . . 403.237 
Car. street. A. RaPP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.214 
Car track brake bouslng. J. Stephenson . . . . . . . . . . . .  403.300 
Car;track guard. J. Stephenson . . . . . . . . . . .  . .  . . . . . .  403,30'� 
Car tracks, brake shoe for. J. Stephenson . . . . . . . . . .  40;,.229 
Cars, apparatus for operating .afety gates of rail-

way, W. M. Brown, Jr . . . . . . . . . . . . . . . . . . . . . . � . . . .  408,176 
Cars. draw "ear for cable. J. Stephenson . . . . . .  . . .  408.301 
Cars. grain door for freight. Patterson & I.dlw-

renc ... . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.208 
cars, track brake for. J. Stephenson . . . . . . . . . . . . . . . . �00.299 
cars. vestibule connection for railway. G. M. Pull-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.137 
Carding macbines. sliver coiling Can for. E. & G .  

E .  Sutcliffe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �08,304 
Carpet cleaner. W. P. White . . .  , . . . . . . . . . . . . . . . . . . . . .  408.313 
Carpet stretcher. A. W. Muhlbauser . . . . . . . . . . . . . . .  403.126 
Carriage. baby, It'. J. D. Chappell . . . . . . . . . . . . . . . . . . . .  4Q.1.4l7 
Carriage liow. J. C. Coss . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  403.091 
Carriage curtain fastener. S. T. Scott . . . . . . . . . . . . . . .  �o;;.388 
Carrier. See Cable grip carrier. Life-line car-

rier. 
Cart, road. R. D. Scoti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.148 
Case. See Book case. Flic case. 
Cask, collapsible shipping. J. H. Mltchell . . . . . .  --o 408.501 
Casks, air ejector for, J. W. Fnnck . . . . . . . . . . . . .. . . . .  403.261 
Casting sash weights, chili core for. Humphrey & 

Good . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.�.191 
ChIL\n, drive. T. H.·MCCray . . . . . . . . . . . . . .. . . . . 403.m. 403.128 
Chair. See Reclining chalr. 
Ohair attachment, rocking, W. I. Bnnker. . . . . . . . . .  40.1.325 
Check hook. hamea., M. ID11�II • • • • . • • . • • • • • • • • • • 403,351 
Cheat. See Beer cheat. 
ChloriDe, apparatu8 tor m� R. PecldllV . •  4OIIM! 
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Cbopper. See Cotton chopper. 
Chuck. drill. M. L. Andrew . . .. . . . . . . . . . . . . . . . . . . . . . . 401.11!3 
Chum. J. W. Ferrenburg. ; . . . . . . . . . . . . .  ; . . . . . . . . . . . . .  403.837 
Churn. Robertson & Gammon . . . . . . . . . . . . . . . . . . . .. . 40.,.140 
Cllrar bunchin" machine. Borgfeldt & I,ewyn . . . . . .  408.410. 
Cigarette mouthpiece •• machine for making. S. 

Brown. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403,824 
Cleaner. See Bolting cloth cleaner. Carpet clean-

er. Window cleaner. 
Clip board. folding, W. G. Weagly . . . . . . . . . . . . . . . . . .  403.283 
Clock. electric alarm. T. H. Grady . . . .  : . . . . . . . . . . . . .  40.!.100 
Clock striking mechanism. A. M. I,ane . . . . . . . . . . . . .  40.!.275 
Clocks, settinlr mechanism for alarm. A. M. Lane. �OJ.214 
Closet; See Water clo.et. -
Clothes line attachment. M. Denise. . . .  . • .  . .  . . . . . . . .  408.332 
Clutch. friction. G. L. Gerhard . . . . . . . . .. . . . . . . . . . . . .  408.098 
Coal and wood cabln('t. H. Brandt . . . . . . . . . . . . . . . . . .  (1);1.456 
Coffee roaster, J. T. Couse. . . . . . . . . . . . . . . . . .  . . . . . . .. . .  (1);1.419 
Coin operated lock. F. M. Leavitt • . . . . . . . . . • • . . . • . . •  403.200 
Collapsible boat. C. Henderson . . . . . . . . . . . . . . . . . . . . .  403.�'10 
Collapsible box, L. Casper . . . . . . . . . . . . . . . . . . . . . . . . .. . . 40:1.089 
Colter band. A. J. Tatum . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.1.1199 
Conduits. coupling for undergrond. W. Lake . . . . . .  40..352 
Conveyer, R. E. Hurley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4O:l.269 
Cooking vessel. Dawes & Myler . . . . . . . . . . . . . . . . . . . . . .  403,093 
Cooking ves.el, H. A. Manning . . . . . . . . . . . . . . . . . . . . . .  408.2'l9 
Corset fastening. N. B. Williams . . . . . . . . . . . . . . . .. . . 408.166 
Corset stitfener, I. D. Warner . . . . . . . . . . . . . . . . . . . . . . . .  4I);l.161 
Cotton cbopper. A. O. Woodbury . . . . . . . . . . . . . . . . . . .  403.408 
Cotton sprinkler. W. Ki.ter . . . . . . . . . . . . . . . . . . . . ... . . .  403.476 
CoupllDll. See Bellows fold coupling. Car 

. coupling. Vehicle coupling. 
Cutf retalner. J .  M. March . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.\280 
Cultivator, corn. W. J. Gohn . . . . . . . . . . . . . . . . . . . . . . . . .  403.426 
Cultivator. hand garden. J. W. Bowman . . . . . . . . . .  403.�t:l 
Cultivator, wheel. R. C. BuCkley . . . . . . . . . : . . . . . . . . .  403,414 
Cup. See Grea.e cup. 
Currency package, E. E. Barrelras. . . . . . . . . . .  . . . . . . .  408.085 
Current wheel. J. Straszer . . . . . . . . . . . . . . . . . . . . . . . . . . .  403,49.3 
Curtain IIxture, A. W. Gayhart . . . . . . . . . . . . . . . . . . . . .  408.3H 
Cutter. See Veterinary incisor cutter. 
Damper. W. A. Hance. . . . . . . .  . . . . . . . .  . . . . . . .  .. . . . .  40.1.467 
Damper. C. F. Lange . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . f03.il53 
Damper • • tovElplpe. W. A. Hance . . . . . . . . . . . . . . . . . . .  403.488 
Damper. stovepipe. S. C. Scholleld. . . . . .  . .  . . . . . . . .  40.3.489 
Dial. timepiece. A. Fischer . . . . . . . . . . . . . . . . . . . . . . . . . .  403.318 
Digger. See Potato digger. 
Direct acting engine. double·cylinder. W. D. 

Hooker . • • . . . . .  ; . . . • • • • . . • . • . . . . . . . • . . . . . . . . . . . . . . .  403,1(8 
Dish. wooden. W. D. John.on . . . . . . . . . . . . . . . . . . . .. . .  40,I.U I 
Door check. H. 8tanynought . . . . . . . . . . . . . . . . . . . . . . . .  403.:'93 
Door clo.er. thermostatic. W. R. Patter.on. : . . . . . .  40.:1.4&1 
Door hanger. W. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  408,228 
Draught equalizer. W. E. Plumer . . . . . . . . . . . . . . . . . . .  408.1:15 
Draw bar and hook. B. N. Phelps . . . . . . . . . . . . . . . . .. . .  403.lB3 
Dress stiffeners, manufacture"of, I. D. Warner . • • .  4.03,100 
Drier. See Bed drier. Grain drier. 
Drill. See Rock drill. 
Drum. heating. J. Hodgkinson . . • • . . . . • . . . . • . . . • . . . •  40.3.&19 
Dust collector. O. M. Morse .. . . . . . . . . . . . . . . . . 403.962. 408.363 
Egg boiler. R. Rethotfer . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  408.«6 
Electric battery. J. A. Barrett . . . . . . . . . . . . . . . . . . . . . .  4(1;1.4,1H 
Electric cables. covering for. E. F. Garland . . . . . . . .  403,262 
ElectricenerllY. apparatus for registering the con-

sumption of. L. Brillie . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.�,244 
Electric machine. dynamo. F. A. Perret . . . . . . . . .. . .  403.487 
Electric machine. dynamo. H. E. Walter. . . .  .. . .  408.1511 
Electrical dlstributlon, sy.tem of. E. P. Thomp-

son . . . .  . . . . . . . . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.1.308 
Electroplating lead pipes. L. D. Hosford . . . . . . . . . . . 403.429 
Electrotype 1I!0ulds. apparatus tor metalllzlnil. S. 

P. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  403.111l 
Elevator. See Hay elevator. 
Elevator carriages. electriC contrOlling device tor. 

W. E. Nickerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �OO.fS9 
Elevator. electrically controlled. W. E. Nickerson 403,Hl 
Elevator. safety brake. W. E. Nickerson . . . . . . . . . . .  403,438 
Elevators, electric comrolling device for. W. E. 

Nickerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  403.HO 
Elevators. electric controlling mechanism for, 

W. E. Nickerson. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  403.H2 
Elevators. lluid speed elevator for. W. E. Nick-

erson . . . . . . . . . . .  , . . . • • • . . • . • . . . . . . • . . . . . • . . . • • • • . . •  4.03,486 
Elevators., lIuid speed regulator for, W. E. Nick-

erson . .  . . .  . . . .  . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . .  400.437 
Embroidering machine. Saurer & Leuthold . . . • . • . .  fO.3.221 
End gate. wagon. A. E. Beason . . . . . . . . . . . . . . . . . . . . . .  40.U41 
End gate, wagon. J. A. McClellan . . . . . . . . . . . . . . . . . . .  �03,480 
Engine. See Air and gas engine. Dlrect·actlng 

engine. Expansion engine. Gas engine. Gas 
or ga80llne engine. Rotary steam engine. 

Engine. J. 1<'. Shawhan . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  403.150 
Expansion engine. quadruple, J. Haug . . . . . . . . . . . .  4Q.1.286 
Fence gate. barbed wire. T. M. Sampson . . . . . . . . . . . (1);1.219 
File case or c,!binet. W. T. Wood . . . . . . . . . . . . . . . . . . 408.168 
Firearm sillht, J. S. Blankman . . . . . . . . . . . . . . . . . . . ... . 403.242 
Folding boat. Allen & Gamble . . . . . . . . . . . . . . . . . . . . . . . �00.171 
Frame. See Harvester elevator frame. 
It'rult gatherer. W. J. Wlngenroth . • • . . • . . . . . • • • • •.• •  �0.3.500 
Fmit picker. W. P • .  Cralg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403.331 
Furnace. See Hot air furnace. 
Furnace cover, W. Sieicher. Jr . . . . . . . . . . . . . . . . . . . . . . 403;152 
Gafftop.ail for ve •• els. L. W. Falck . . . . . . . . . . . . . . . . 400.257 
Galvanic battey, C. Colle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403.253 
Galvanometer. portable tangent. E. Weston . . . . . . .  403.312 
Gas. apparatus for the manufacture of, J. M. 

Rose . .  . . .  . .  . . . .  . . . .  . . ,'. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.8&1 
Gas. apparatus for the production of. R. Nny-

smith . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .. . .  408,283 
Gas engine. Rogers & Wharry. . . . . . . . . . . . . . . . . . . .  . . .  403.379 
Gas engine governor, Rogers & Wharry . 0  • • • •  0 • •  0 • •  403,378 
Gas engines. carburetor. R<HgIJS & Wharry . . . . . . . .  403.377 
Gas engines, dynamo splitfer fort Rogers " 

Wharry . . . . . . . . • • • • . . . . . . . . . .  � . • . • . . . . . . • • . . . . . . . • •  408.376 
Gas engine •• Igniter for. ROKers & Wharry . . . . . . . . .  408.880 
Gas, manufacturing. J. M. Rose . . . . . . . . . .  403,381 to 403.3!!8 
Ga. meter. W. Y. Stansbrough . . . . . . . . . . . . . . . . . . . . . .  40.1.297 
Gas or gasoline engine. L. C. &: B. Parker. · . . . . . . . . .  403.367 
Gaseous fuel, apparatus for making and burning, 

Locke &: Richardson. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  408.434 
Gate. See End gate. Fence gate. 
Gate. C. Tibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.\401 
Gear wheel, M. T. Graf . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  408.101 
Gold and .Ilver from ores. obtaining. J. S. 

MacArthur et al . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  400.20'l 
Grain binder, C. H. Salzman . . . . . . . . . . . . . . . . . . . . . . . . .  403 •• 85 
Grain drier. L. Borland . . . . . . . . . . . . . . . . . . . . . .  403.�11. 408.412 
Grain meter, A. Stewart . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  , 40.1':196 
Grain scourer, H. Seck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  403.389 
Grate bar. rocking. or .haking, C. J. Dorrance . . . . . .  403.256 
Grate. Inclined, H. H. Campbell . . . . . . . . . . . . . . . . . . . . .  400,416 . 
Grease cuP. J. Massett . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. ; . .  40..1.368 
Grinding mill. E. Derbec. . . . . . . . . . . . .  . .  . . . . . . . . . . . . 4OM21 
Grinding . twist or flat drills, gange for, A. F. 

Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.176 
Guard. See Car track guard. 
GUD, spring. J. D • .Egler . . • . . .  "' • • • • •  � . • • • • •  : • • • . • . . . . .  � 
Gun. spring. E. Y. Knapp . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  403,432 
Hammer. power. R. A. Belden . . . . . . . . . . . . . . . . . .. . . .. 4OS.4IiS 
Ha--. A. Beals . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . .. 401,820 
HanizlDelr, H. M. York . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  403J11& 
Ha�1I's and nippers. combined, W. A. Hicks . . .  40:1,. 
Htaler. � .Door hanler. 
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Harvester elevator frame. J. B. Deertna . • . . • . • . . •  · 4Oi!,OIM 
Hatchwar. J. P. Ketterlngham • • • • • • • • • • • • • • • • • • . • • .  4OS,1Il6 
Bar c8rrler track .  Patrie '" Rodgers 

• • • • • • • • • • • • • • • •  4OS,448 
Hay elevater. J. L. Harldnson . • • • • • • • • • • • • • • • • • • • • •  4O.l,103 
Heater. See Water heater. 
HeatlllJ( apparatua, J .  Johnson • • • • . • • • • • • • • • • . • • • • • .  4Q.'I,474 
Heating apparatns. steam. J. T. Pine • • • • • • • • • • • . • . •  400,287 
Hinge. spring. S. F. Streeter • • • • • . . • • • • . • • • • . • • • • • • • •  403.& 
Hoe and scraper. combined. A. F. Copper . • • • • • • • • •  4OS,S30 
Holst. J. Wle.t . • • • . . • • . . • • • • • . • • • . • • • • • • • • • • • • • • • . • • • •  403.164 

Roollng. sheet m� F. G. Caldwell . . . . . . . . . . . . . . . . 4OS.'lb 
Rota." steam enlli ..... J. a. "" H. -H. Dow . . . . . . . .. . .  4OS,83II 
884dl&tree, .6,. ·MaKar . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  403;12lI 
BaIsh , balance. J • .  McArthur . . . . . . . . . . . . . . . . . . . . . . . . . .  4OB,'79 
Bash cord faatener, a. · MOrgan . . . . . . . . . . . . . . . . . . . . . .  4OS,861 
I!a8h fastener, G. IlL Griswold . . . . . . . . . . . . . . . . . . . . . . .  4OS,lO'.I 
Bash fastener, .T. S. Smith . . . . . . . . .. . . . . . . . . . . . .. . . . .  403,891 
Saw 1I111lJ(, .llettlllJ(, and straightening maehlne, C. . 

B. Wright . .. . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OS,3l4 
Saw guide, band, c.' R. Backer. . . . .  . . . . . . . . . . . . . . . . 403.173 

Knltted fabrlo, .G. D. Klnser . . . . . . . . . . . . . . . . . ll1,OO1i � 19,087 
Knltteci fabric, P. S. Kinser . . . . . . . . . . . . .. . . . . ; . . . . .. . <. 111,l1li8 
Opera glass l'8C9ptaole. J. B. Ne,swanger. ; •. • , ,, : •• • •  : 1111100 
Organ CaBlI. L. H. Marst .. n . . . . . . . . . . . . .. . , '  .. . . .  , . . . . . .  :19,0311 

Plstel handles. ornamentation of. HarrIngton ' "  
Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . .. , . " . . . . . . .  : .. 19.(110 

Smoker'S set, W. s. Whitting . . . . . . . . . . . . . . .  · . . . . .  : . . .  111,103 
Watch charm or pendant. T. B. Starner: . . . . . . . . . . . . 19,100 

TRADE M.ARKS. 

DUNE ' I ,  188g. 
SEBASTlAN,MAY&CO' 

Improved Screw ' 

Holder. Bee' Lamp holder. Pee holder. Pillow 
sham holder. Ribbon holder. Ticket holder. 
Veterinary 1IIe holder. 

Hook. See Check hook. Wardrobe hook. Whlllle-
tree hook. 

Saw letting machine, .M. Pnachner. . . . . . . . . . . .... . . .  403,212 
8oa\e, hydrostatiC weighing. F. Batter . . . . . . . . . . . . . .  4OS,£52 
8courer • . See GraIn scourer. 
Scraper. earth leve11ng, Denehy '" Childs . . . . . .  . . . .  403,OOii 
Sewer trap. Cohn '" Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . 4118,4W 

Alkaloids made from the calabar bean. C. · F. 
Boehringer '" Boehne . . . .  . . .  . . . . . .  . . . . . . . . .  . .. . . . .  l6,678 

Bitters, Hochstadter Company. . . . . . . .  . .  . .  . . . .  ... . . . . 16,li64 

Brandy, JII. Kane '" 8<ln . . . .  ; . . . . . . .  : . . . . .  ; . . . . . .. . . . . . .  16,1i8S 

ICE·BOUSE AND COLD ROOM . ..:..BY R. 
G. Hatfield. With directions for constructiou. Four 
engravIngS. Contained in SCIENTTJ'IO AMERICAN 1;!lJP
PLElIlBNT. 3". l>rlce 10 cents. To be had at � jl1II08 
lind of all newsdealers. 

Horse power. J. C. Proet . . • • . . . . . . . • . . . . . . • • .  403.3'Il. 403.312 
Hot air tumace. J . B. Long . • • • . • • • • • • • • • • . • • • • . • • • • •  4OS,278 
Hnb band. vehicle. J. Marls . . • • • . • • • • • • • • • • . . • . • • • • • • 403.35'1' 
Hrdrocarbon burner. A. A. Phillips . • • • • . • • • • • • . • • •  4OS,W 
Hrdrogen lrom alkali. apparatus tor obtaining 

snlphnreted. A. M. '" J. F. Chance . . . • . • • . . . • • • •  4OS,248 
Hrdrogen sulphide trom alkali waste. obtaining. 

A. M. '" J. F. Chance . • • • • • • • . • • • . . • • . • • • . • . . •. . . • •  4OS,249 
Insnlated wire. S. Heimann • • • • . • • • • • • . . . • . • • • • • • . • • •  40.3,287 
Insulating device tor Une wires. T. J. Smith . . . . . . .  403.491 
Insnlating tubular iron posts. W. H. O'Belrne • . • . •  403.482 
Jaek. See WlIIlon jack. 
Keyboard. transpOSing. S. Tanaka • • • • . . • • . • • . . • . • • •  4Q.1.806 
Kitchen safe. vertlcallr movable. J. C. Wright . . . .  403.170 
Kitchen table and dresser. C. W. E. Ripley . .  ·

• • . . . .  4011,1li9 
Knob atta('.hment, S. Schmaus . . . • • • • • • • . • • .  4OS,222. 403.228 
Knob, gl ..... B. A. For . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  403.340 
Lamp. L. H. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  403.400 
Lampblack machine. Blood '" Wenstran . . . . . . . . . . .  400,174 
Lamp holder or frame, S. Clarke . • . • . • • . . • • • • • • • • • • • 403,327 
Lamp. hydroe8rbon, S. Slemang . . . . . . . . . . . . . . . . . . . . 400,151 
Lamp. Incandescent, J. Stewart . . . . . . . . . . . . . . . . . . . . .  403.:191 
Latch. J. A. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 403.17'0 
Lathe for tumlng non-ctrcular forms, J. W. 

Malor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403,120 
Leather spUttlng machme, H. C. Pease . . . . . . . . . . . .  403.488 
Leg. artificial. B. F. Ronnds . . . . . . . . . . . . . . . . . . . . ... . . .  4OS,142 
Life-line carrier, 1Ioatlng, A. D. Newell . . . . . . . . . . . .  4OS,2Oi 
Liniment. M. F. Martin . . . . . . . . . . . ; . . . . . . . . . . . . . .  403.121 
Lock. flee Colh-operated lock. Nnt lock. Steve-

pipe lock. 
Locomotive brake, L. P. Lawrence . . . . . . . . . . . . . . . . . 4OS,277 
Loom. J. JlIIlger . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  40.1.194 
Loom attachment for weaving center selvedges, 

F. Lacey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403,198 
Lnbricanta, feeding. Schmid '" Siegfried . . . . . . . . . . .  403.1t6 
Lubricator. See Axle lnbrlcater. 
Lumber. prese"lng. T. H. Sampson . . . . . . . . . . . . . . . . 403.144 
Matohlng machine. B. G. Lnther . . . . . . . . . . . . . . . . . . .  403.201 
Measuring In.trument, electrlcaI, E. Westen • • . . • .  403.311 
Mechanical movement. F. H. Richards. • 403,217, 403.288, 403,289. 403.878 
Medical apparatns, electro. T. J. Smith . . . . . . . . . . . . 403.492 
Medicine. alterative toniC, T. C. Fuller . . . . . . . . . . . . .  403,185 
Meter. Bee Gas meter. Grain meter. 
Milk can, M. Schw ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.287 
Mill. See Attrition milL Grinding mliL Rolling 

mlll. 
Miter maChine. B. V. Crowe . . . . . . . . . . . . . . . . . . . . . . . . .  403.462 
Moner order blank. J. J. Williamson . . . . . . . . . . . . .. . .  408,-499 
Moter. Bee Steam and water motor. 

. 

Moter. J. H. Arch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OS,317 
Mnltlple switch board testing apparatna, J. J. 

Cartr . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . .  403,468 
Mnltiple switch board testlnll apparatna. J. J. 

O'Connell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. , . . . . . . . . . . 403.488 
Mnalcal instrument, B. R. Norcroas . . . . . . . . . . . . . . . . .  400,481 
Necktie fastener, J. C. Dolin. Jr . . . . . . " . . . .  . . . .  .... . 403.836 
Nut lock. J .  Dickson . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . .  4OS,884 
Nut lock. A. T. Sang.ten: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.386 
Oll aod·g .... burner, ·R. H. · 8argent . . . . . . . .  � . . . . . . . . .  · 403.447 
Ore washer. W. W. Rosensteel. . . . . . . . . . . . . . . . . . . . . .  403,488 
Orea, device for co\lectlllJ( meta\1lo, H. H. Bames 403,256 
Ores. redoclull and a_rating WIIIlnetic, J. D. 

Cheever . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . ... .. . . . . . . . . .  403,2IiO 
Overslls,etc .• J .  a. Brown . . . . . . . . . . .  ; . . . . . . . . . .  ; . . . . 403.467 
Paddle wheel. featherlnK. H. F. W. Bobst . • • .  H • • • •  403,892 
PaIl. dinner. J. H. yarnell . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OS,2;l9 
Pan. See Vacuum pan. 
Pen. fountain. L. A. Shattnck . . . . . . . . . . . . . . . . . . . . . . .  403,220 
Pen holder. A. S. Hubbell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.190 
PhotQllr8phlc a pparatns, H. Kuhn . . . . . . . . . . . . . . . . .  403.476 
Piles, teredo proof covering for. G. M. Raronld18 .. 403.403 
Pll10w block, S. M. Herbor . . . . . . . . . . . . . . . . . . . . . . .. . . .  4OS,471 
Pillow sham holder. N. C. Molfett . . . . . . . . . . . . . .. . . 408,381 
Pinch bar, P. C. Forrester . . . . . . . . . . . . . . . . . . . . . . . ... . .  400,184 
Planter attachment, corn, W. Price. . . . . .  . . . . .  . . . 469,369 
Planter, corn. A. Lindgren . . . . . . . . . . . . . . . . . . : . . .  � . . . 403.11il 
Planter, potate, S. ·Grenon . . . . . . . . . . . . . . . . . . . . . . . . 403,264 
Plow, J. Clarten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . .  4OS,SW 
Plow. Meeks & Brown . . . . . . . . . . . . . . .  , . . . . .  � . . . . . . . . .  , 4ll80281 
Plow, cultivating. M. Dar . . . . . . . . . . . . .. . . . . . . . . . . . .. . .  408,48S 
Plow. cultlvater. and seeder. combined, H. M. 

Klngsbnrr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. .  ; .. 4OS,11' 
Plume, W. Eo Barne5 . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . .  4OS,08! 
Pole tiP. vehlole, G. T. Wllson . . . . . . . . . . .  " . . . . . . . . .  403.286 
Potate digger. C. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4OS,3.76 
Power. See Horse power. . 
Pres.. Bee Baling pre... Printing preas. 

Sewer trap, D. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4OS,106 
Sewing machine, C. W. Wel88 . . . . . . . . . . . . . . . . . . . . . . . 400,168 
SewlllJ( machllie. bnttenhole, J. S. Freese • •  4OS,842, 4OS,424-
SewlllJ( macliine plaiting attachment, T. L. 

Melone . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . .  , . . . . .  403,81i9 
Shingle machine, W. N. Darnell . . . . . . . . . . . . . . . . . . . . . 403.420 
Shingle, metalliC. J. Mills . ;  . . . . . . . . . . . . . . . . . . . . . . . . . .  403,203 
Shirt and shirt bosom supporter. P. B. Evans. • . . • .  403.182 
Shovels. etc .• handle att..chm,!nt for; R, TsChumy 403,810 
Shntter fastener. M. Fitzpatrick . .  : . . . . . . . . . . . . . . . . .  4Q.1.259 
Sifier, ash. W. J . .Kayser . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OS,273 
Sifter, honsehold, H. S. BrewIDilten . . . . . . . . . . . . . . .  403,087 
Signaling apparatus, .electrlcal. A •.  A. Batoh. . . . . .  403,lOt 
Signaling apparatus, electrical float, J. R. De 

Mler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  403.190 
Skrllght, J. N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  ,03,227 
Bole levellnlf machlne, F. S. Skong . . .  : . . . . . . . . . . . . .  403,495 
Spring. Bee Vehicle .prlng. 
Sprinkler. Bee Cotton sprinkler. 
Square, iaIlor's, S. W. Yates . . . . . . . . . . . . . . . . . . . . . . . .  4OiI,404 
Stancheon. A: F. Mears. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.132 
Steam and water motor, C. R. Hnnt . . . . . . . . . . . . . . . .  403,430 
Steam trap and regulater. A. Wellllr . . . . . . . . . . . . ... . 403.162 
Stirrer Bod pnlverizer. I. C. J,lgett . . . . . . . . . .  ; . . . . . .  4011,118 
Stepper. !lee Bottle .tepper. 
Stove or furnace,- oil bomlng, Young " Gibbs • • . • •  408,<100 
StevePipe iock,' ill. G&sh . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . .  4OB,� 
Strap: See Box strap. 

. .  

supporter. Bee Belt snpporter. 
Suspenilei8. E..B. Sthnpson . . .  : . . . .  ;':, . . . . . . . . . . . . . .  : 4OS,200 
SWitch. See Rallwar switch. Three-throw open 

split switch. 
Table. See Kitchen table. Rolling mlU felid 

table. 
Tapping elbows and retom bends. machine tor, 

Langlandoi '" Moulton . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  403,199 
Teeth, adjustable pad for clean.lng and polish-

Ing, G. F. Horser . . . . . . . . . . . . . . . . . . .  ; . . . . . . ... . . .  403,SIiO 
. Teeth; tool for re�oving .bell crowns from. C. H. 

Rosenthal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . .  400,2!18 
Telegraph cables ' from corrosion, protecting the 

lead 'plJKi ot: A.. 11:: ·Colliate . . . . . . . . . . . . .  ; . . . . . . . . .  4OS,418 
Tel.graphi; exchange srilie'm lor, J. H. Robert-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4OS,291 
Telegraphr, prlntinit, Z. P. Hotchkiss . . . . . . . . . . . . .  ; . 

TelellfBphy, vibrate.". S. D. Field . . . . . . . . . . . . . . . . . .  403,258 
Telephone holding device. S. J. Adams . . . . . . . . . . . .  403.816 
Telephony and' 'telegraphy; combined. J. H. Rob-

ertson . . . . . . . .  . .  . . .  . . . .  . . . .  . .  . . . .  . .  . . .  , . . . . . . . . . . . .  4OS,292 
Thill, veJilcle; l!I; Warfen . . . . . . . . . . . . . . . . . . . . . . . . . � 4OS,497 
Three-throw open split switch, Worth " Wratt • • •  403,238 
'ricket. J. Keller . . . . . . . . . . . . . . . . . . . ; . .  . .  . . . .  . . . .  . . . . . .  4OS,118 
Ticket holder. J. G. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403,234 
Tiles. device for handling green. J. W. Laughlin •. 4OB,276 
Tire shrlnker. R. B. Langill . . . . . . . . . . . . . . . . . . . . . . . . . .  40&115 
Tooth plug. artl!lclal. F. E. IIansen .. . . . . . . . . . . . . . . . 4O.l,428 
Tor, War '" Parker: . . . . . . . . . .  : . . . . . . . . . . . . . . : . . . . . . . .  403,282 
Toy, mechanical, R: Telclimann . . . . . . . . . . . . . . . . . . .  4Q.'l.307 
Toy railway car, J. S. Wllklns, J r  . . . . . . . . . . . . . . . . ... . 40:1.165 
Traction wheel, E. M. BlrdB!&iI . .  . . . . . . . . . . . . . . . . . . . .  4(J;;,831 
Trap. See Sewer trap. Sleam trap. 
Truck brake, car; J. Stephenson. . . . . . . .  . . . . . . . . . . .  403,298 
Truck, cable car, J. Stephenson . . . . . . . . . . . . . . . . . . . . . 403,894 
Tnrere, lorge; W.· H . .  Shank . . . . . . . . . . . . .  : . . . . . . . . . .  408,149 
Trpe wrltlnll machine. F. H. Richards . . . . . .  . . ... . .  403.�16 
TJ1118 writing machllies, traction kl'Y tor, Davis '" 

Marriott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 4OS,179 
Umbrella tip rlllJ(, E. J. Lumler . . . . . . . . . . . . . . . . . . . . 403,850 
Vacuum pan, electrically heated, G. B. '" · M. 

Johnson . .  ·. . . . . .  . . . . . . .  . . .  . . .  . .  . . . . . . .. .  • . . . . . .  . .  . . .  403.110 
Valve gear, E. M. Blrd.all. : :  . . . . . . . . . . . . . . . . . . . . . . . .  4011,455 
Valve, .team-actuated, J. W. Gheen . . . . . . . . . . . .. . .  4OS,187 
Vehlole oonplinli; S. H: HBiui . . . . . . . . . . . . . . . . . . . . . . . .  403,427 
Veblcle sprillir, C. M. ·Blydenbnrgh . . . . .. . .  : .403,249. 403,838 
Vehicle. two·wheeled. A. L. Lar . . . . . . . . . . . . . : . . . . .  400,SM 
Vehlcle·wbeel, F. H. ·Harrls . . . . .. . . . . . . . . . . .  : . . . . . . . .  403.846 

Bnrns and 1Ieah wounds, IIqnld tor healing. H. C. 
Von der Luhe . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,574 

Cachonx. T. Jackson . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . .  · . . 1&,681 
Cards. banners. panela, hanllers, fana, calendars, 

and the like, small. Cosack '" Co . . . . . . . . . . . .. . . . . .  16,561 
Cigars. Cigarettes. and ch.roots. L. KallDer '" Co.. . 16,582 
Complexion powder. B. L. Binford . . . . . . . . . . . . . . . . . . .  16,076 
COllJ(h medicine. Piperine Medicine Co . . . . . . . . .. . . . . l6,fi8'l 
Flour. Bonrne. Graham '" Fell . . . . . . . . . . . . . . . . . . . . . . .  18,079 
Loseeges, A. Slauson '" Co. . . .  . . . . . . . . . . . . . . . . . . . . . . . . l6,6'13 
Meats. extraets and essences of, J. L. Johnston. .. . 16,lI68 
Medical compound for the cure of snake bites. H. 

M. Strange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.589 
Medical componnd tor all ne"ous and lnfIamma-

te." dlsea.e., J. W. Bird. . . . . . . . . . . . . . . . . . . . . . . . . .  l6,6'17 
Perfumerr, J,add '" Collin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,569 
Puddings. condensed, S. E. May . . . . . . . . . . . . . . . . .. . . . .  18,586 
Remedies for chicken diseases, W. F. Muchmore . .  16,0'11 
Remedies tor rhenmatlam. Rumalto Manufactur-

. 

Ing Co . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,588 
Remedies. rheumatic. J. Lloyd . . . . . . . . . . . . . . . . . . . . . . .  18,5M 
Re�edles. rheumatic. Dr. J. G. Wannamaker 

Manutacturlnr. Compaur . . . . . . . . . . . . . . . . . . .  ; . . . . . .  l6,5OO 
Roofing, sheet metal. Caldwell '" Peterson Manu-

facturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l6,5OO 
Sewing machines and their parts and attachments, 

Demorest Fashion and Sewing Machine Com-
panr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,662 

Soap powder. Rntherford & Barnes . . . . . . . . . . . . .. . . . .  16,5'12 
Bocks and .teoklngs, A .  Kits . . . . . . ; . . . . . . . . . . . .  i6,566, l6,fi8'l 
Socks and stockings, bl ack. A. Kltz . . . . . . . . . . . . . . . . . 16,566 
Stoneware laundry tubs and .lnks. H. McShane '" 

Co . . . . . . . . . . .  _ . .  . • • . . . . .  . . . . . . . . . .  . . . .  .... . . . . . . . .  . . .  16,586 
Tobacco of all kinds. InclndlllJ( Cigarettes, J .  

Merer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,5'/0 
i'obaoco, smOklllJ(, Fishbnme Bros . . . . . . . . . . . . . . . .  l6,563 

A Printed copy of tue speClllcatlon . and 'drawing of 
anr patent in �he foregoing l18t will ' be . fumlshed from 
this olllce for 25 oent •. 1D. orderlllJ( please s1;ate the' name 
and nnmber of·the patent deSired, and �t to MUDD '" 
Co., 361 Broadway, New York. 

Canadian Patent. may now be obtained br th. 
Inventors for anr of the invention. named In the tore
going list. provided they are simple, at a coet of $40 
each. If oomplicated, the co.t will be a little more. For 
fnJl Instructions address Mnnn '" Co., 361 BroadWay. 

. New York. Other toreiKn patents mar also be obtaIned. 

In.lde Pqe, eaoh IUllenlon - - - "Ii oent. a lI.e. 
,Baek . pqe. each lI,serclo. - - _ 81.00 IL lIue. 

above are charges per agate l�abo1it eight 
... 'll'd'u .... Une. This Dotioe shows ·the 1I1dth·.ot the line, 

In agate trpe. Engravings mar head adver
at.the same rate per agate line, br meaaure

ment, as the letter pnl... Advertlaements moat be 
received at publication olllce as earlr as Thursdar mom
inll to appear In next Issue. 

USE ADAMANT WALL PLASTER 
It ts Hal'dLDeuae; aud 

Adhesive. lJOes not chelJk 
'" crack. It 15 Imn"iOnS u:,���. 'itt�:, In 

d�se;:: �ours. It can be appUed In 
any kind Of weatlier. It ts 
In general use. Licenses �r��aitl%n:r� :'11= 

ADAMANT m. CO. 

Vehicles. drop perch for. H, W. Pell . . . . . . . . . . . . .. . .  403.209. 
Vehicles, ronlior tor wheeI,ed,-J. Blankart . . . . . . . . . 403.332 
VelOcipede, F. ·M. Abbott. : :  . . . . . . .. . . . . . . . . . . . . . . . . . .  4ll8,4Il6 
Ventllater, B. Merlam . . . .  , . . . . . . . . . . .. : . . . . . . . . . . . . .  4ll8,478 
Veterin.." 1IIe'holder;' D: M. Scheft'er . . . . . . . .. . . . . . .  4W.l40 
Veterinary Incl8Or' clitter, H.'Hau88mann . . . . . . . . . . 41 3.105 
Vise, B. Hollr . .  _ · . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . .  403,107 
WlIIloli jack; G: W. ·Patten . . . .  ; . . .  ; . . · . . . . . . . . . . . . .. . .  4OS,485 
Wardrobe hOdk, 'W: Watson, J r  . . . . . . . . . . . . . . . ... . . .  4li3.291 
Washer. See Ore washer. 

. . 

Washing. bleaching, and drelng. apparatus tor, Eo 
'" G •. E. Sutclllfe . . . . : . . . . . . . . . . . . . . . . . . . : . . . . . . . . .  4OS,006 

Printer's quoin. Webb '" Swlltt . . . . . . . . . . . . . . .. . . . .  400.402 WashlDk inacbltie, W: C. H111IIoan . . . . . . . . . . . . . . . . . .  403.47'0 
W atches� 'm/ljltnetlo shield 'for; H. ·H. Pratt... . . . .  . . . 400,211 

PrInting device. Adams '" Leonorl . . . . . . . . . . . . . . . . . .  403,ll82 
Printing machine Une; J. McAdams . . . .  J . . . . . . ... . .  403.2\J8 
PrlntlllJ( machine. plate. U. '" iI. E. Eberhardt . . . .  4OS,181 
PrlntlllJ( press. platen. F. W. Mu.etter . . . . . . . . .. . . . . 403.065 
PrInting machine •• form cylinder for, J. C. Ford .. 403.423 
Pulley, Lawson '" Field . . . •  : • • • • • • • . . . • • • • • . • • • • • • . • •  403,116 
Polley, drlve. W. H. BleBSley . . . . . . . . . . . . . . . . . . . . . . .  403,\J86 
Puller, drive; G. C. cOwl ... . . . . . . . . . . . . . . . . . . . . . . . . .  403.400 

Water C1IJset, ..lphoD, W. Scott . . . . . . . . . .  ; . . . . . . . . . . .  403.490 
Water heater; P. H: Re&d . . . . . . . . . . . . . . . . : . . . . : . . . .  403.1.18 
Water' heater. steam. W. M·ears . . . . . . . . . . . . . . . . . . . . .  4OS,123 
Water raising apparatus, A •

. 
B. Merrlll . . . . . . . . . . . . .  4OS,124 

Water raisin" apparatns. F. H. Merrill . . . . . . . . . . . . . 4OS,125 
Wax. machllia for coating or Impregnating bal/s 

with. A. Segal; . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  4OS,29& 
ADVICE TO YOUNG MECHANICAL 
Eng!neers.-Addre88 br Prof. Perr:r, io hla students at ����� Tgc!;tI'i.-�:1:lg;r:n.£.�r:.r o�ftI'.e�n�a

!':.,: 
Weaner, calt; G.lsler & Simpson . . . . . . . . . . . . . . . . . . . .  403,186 

RaIl braces. forming, J. A. Tranell .. . . . . . . . . . . . . . . . .  403,400 
Rl&lI;'ar. E. J. Devens . . : . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Q.l.4M Weillher. automatlo grain. J. Henry . . . . . . . . . . . . . . . .  4OS,189 

graving. Oontalned In BorENTIll'IO AMERICAN S (TPPI ..... KENT, No. 66 1 .  PrIce 10 cents. To be had at this oIIIce 
Rnd trom all ne'\Ylldeslers. , 

Railway. electric, R. IIL  Hnnter . . . . . . , . . . . . . . . . . . . . .  4(11.192 
&lIway 8p11ce bar. ·J. ·T. Clark.: . . . . . . . . . . . . . . .  -. . . .  · 403.251 
RaIlway .wltch and signal operating and Inter-

locking device. H. & C. R. John.ori . . . . . . .  � ... . . .  403,271 
Rallwar switches. apparat .... for operating, A. H. 

J ohnson . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  403,195 
Rallwar tracks, constmctlon of. ·T. H. Gibbon . . • •  403,466 
Bailwar train' brake, J. K: Hardwlcke . . . . . . . . . . . . . .  403,188 
Ballway ... autel}latlc .Ignal for. G. ProvoDt . • • •  , . . .  403.370 
flallway., conneetor for eleotrlc. L. Daft . . . . . . . . . .' 403,092 
Rallways, sheave or pnller tor cable. T. H. Bur-

rldge � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , � 
Ranlles or steves, hot water reservoir for, A. 

Hur.h . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Q.!,270 
Rec11nlng chair, R. H. Arnold . . . . . . . . . . . . . . . . . . . . . . . . 403,:;}S 
Rheostat, .1 . L. Glsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . .  403,345 
Ribbon holder. O. Eo Snllr . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  403,151> 
Ring. Bee Umbrella.tlp r\IlJ(. 
RIng, F. Kalfeman . .  • . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  403,112 
Riveting apparatna, electric, JII. JII. B.le8 . . . . . . . . . . . .  403.87' 
Riveting machine. hand, F. H. Harril . . . . . . . . .. . . . .  '03,348 
Roaster. Bee Colfee roaster. 

Welahlng machines, �teelyard ror. H. Pooler .. . . . .  40:1.186 
Welding and shaping ot metals, e1ectrlo. B. 

·ThomSOn · ; . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . .  ; . . .  ; . .  403.167 
Well borlnll and drilling • •  machine for, C. S. 

Gardiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  4118.037 
Wells. 'apparatns tor' rOmovlng gummy matter 

. from' oil. J . P: .Flrth . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . 4OS,188 
Wheel. See C1irrent wheel. Gear wh.eel. Paddle 

wheel. Traction Wheel. ·V.hlcle wheel. ' 
Whl1lletree hoolr. W. H. Mnrphr . . . . . . . . . . . . . . . . . . . .  403,864 
Whip sockets, attaching device for. D. D. Fraser .. 4O:!,*Xl 
Windlass,. steam and capstan, W: Miller ' .  . . . . . .. . . 40:1.435 
Wllidla8ll9ll. lockIng gear for ships'. F. S. Manton. 4Q.1.l\Ii6 
Wlado ..... cleaner. fOUntain. H. C. Rose. . . . . . . .. . . .  403.m 
Wire spokes. machln. for trimming. B'. H. Harrll 40lI,8l.7 
Wire weaving machines. feed device tor, O. R. 

Hunt . . . . . .  · . . . . . .  · . . .  : . .  ; . .  ; . . . . . .  ; . . . ; ;  . . . . .  ; . . . . •  ; . 403,100 
Wood preserving composition, H. Stekes . • • . • . • • • •  4CJ:1,441l 
Wood 'worker; G.·W . . Passell . . . . . . . . . . . . . . . . . . . . . . . . .  4OS,368 
WrenchEd platon lllbricator. combined, T. J;' '" . 

C. �er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4011,4011 

Bock drill. A. J. Srpher . ... . . . ... . . . . . ... . . . . . . . . . . . .  4OS,496 ' DESlffNS. Bolllnlr machine, tire, J. Kennedr . . . .  ' . . . . . . . . . . . . .  4OlU:tl . . .  . . .  .. . 

INGEBSOL�ERGElNT 
R OCK D R I LL CO. 

1 0  Park Plaee, N. Y. 
Rook DrIlls. 

St�';, ��=�Maohlnes 
Coal Cutters, . 

Diamond 
Hoists, 

. : ' '''''U_T .�'UT I AlUMtlUM - ITE\t HACI lAW. 
Frame and 1 doz. blades • •  ; lades per doz..8-IJ1Ch., t1. 

bLl!!!Iil u.l!On recelot of .prlce. . aM bJlt not brtttle. 
VKE�CEI!II T . ItII!'G. 00., CI,EYELA ND, O. 

New catalogue Of Engineers' Specialties. 

Rolling miJI feed.table. J. Morgan . . . . . . . . . . . . . . . . . .  40S " . ' 0Dl hoilier. J. St. John . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  1II,101 

P H OT O C R A P H S . 
The photographing of Maohlne.". Bridges. Factories, 

and IrOn Work of all descrlmlons. · ·  Write tor 8aDljlles. 
GBO. P. BALL '" f30N. 157 Fulton Street, New York. 

TH E  PENNA. DIAMOND DRILL &. MfG. CO. 
IIIRDS IlORO, PA.,

. 

Builders Of
. 

High Class 
Steam lIlnglnes. Diamond Drilling and G eneral 
Machinery. Flour Mill Ro\ls Gronnd and Grooved.; 

lit.i) ... �. l
· 

" " . 

. DIES lID OTHER TOOlS' ............. tbIlIaIIIl ... 

HAMMERS -::g�� ... ':1.� ' .  .... .  Parbr Pnu eo., . .  
--

Branch O1IIce and Facto.", 203, 205 & :an  Center St.., N. Y. FL!!Am!29J:'1 TMI�.�� �!S 
. tbam. MaSs.. for clrcnlai.' of No. 3 Bench 'Lathe. 

A.. Screw Cutting Latbe' 83 tn. bJ'7 In. swing; 

Tbe COuntersink following the DrIll, the jf)b Is 11nt8h� 
ed at one operation. saving the adjnsting of tools and 
work twice. Made br . 
WlJey & Itussell MrK. Co., Greenfield. Ma�. 

B A R R E L 
MAV

. 

'HINERY. 
E. 6; B. BOLIIIS, 

. BUlI' • ..u.o, N.·Y. 

HARGREAVES' THERMO - MOTOR. -
Fnll description of this new apparatus and expianatlou 
of the theo� npon which It Is based. Dlnstrated with ��';:T, N�=�d J.':t�'¥o'!eT�fi.C 4�:T�Naflb'ii 
011108 and, from all newsdealers. 

OIL WELL SUPPLY CO. Llel 
9 1  ok 92 WATBR STR;EB�' . 

. ·c :  

PUt"hu rllh, I"a.. : 
ManUfactnrers

. 

of ey.erythlng need
.
ed tor 

.A.:El.TEB:E.A.1Y �LoLo. . 
lor either Gu. Oil. Water. or Mineral . 

Tests. Boilers. lIlng!nes, Pipe, . 

. �=�t������I�c� " tgd!!i! lists· and dlsconnt sheets 
. on reque.t. . 

DYNAMITE 

Sto re d E n e rgy 
ACCU M ULATO RS ·for Electric Llghttng aJid 

Street Car Propulsion .. 
ELECTRICAL' A VVUMU I,ATOR COMPANY. 

Ko. 44 Broadway, New York Cit:.: .• ; 

Ed'co Syste'rI1� 
Complete l!llectrlc Light and Power Plants. . Stl'llet Ca'" 

eqnipped tor l!lIectrio Propnlslon. The oldest'1md most 
experlpnced l!llectrici Moter Co. In the world. 

Bolllng mlll..J • .  RobertBon . • .  : . .  _ . •  :· . . . . . . ... . . . . .. . . .  403,290 C'. UI. _, W. B.ttmann . . . . . . . . . . . . . . . . . . .  ; .. . . ... . .  '. lll,OI8. 
·BoDlng miJI. ulllv_I, Kennedy '" AlkOl ... . . ... . . . . . �' ." x.. .Cl\llDl\IJ� . . .  , •. '.'J '. ' ... ... . .  , . . .. . . .. , . . . . . . . .  lI.tII8, 
.lIO&IlInIt plaf.e, �.G. Pattea . . .. .. .;..; . . . . . . .  � .  dOiu. ... fAIIda �. I'� �. � .......  .w.. 1.0 1l,1li  'I'D. , �LBC"'R.,. DY I!II A MI� .· ·��PA.1.("" " .  . . ;J!UI'. .-.·eaMiIIr .... ... • ... iIIIi .. pa.; IN' 

© 1889 SCIENTIFIC AMERICAN, INC.



JUNE I ,  1 889.] 
�ded. by Matoow Carey, 1785. 

HENRY CAREY BAIRD .. CO. 
l.d.atrlal Publishers, Booksellel'll, •• d Importers, 

8 . 0  Walnut St •• PIlUndelpllla. Pa •• U. S. A .  
rr-Onr new and Revised Catalogue of Practical alJd 

Scientific Books, 84 P8I<es. SVo, and our other Catalogues 
aDd Circulars, tbe whole coverinli every branch of Sci-r�:::����� �y

t
;:rt�'b":�or[3��

d
-itir

e
f����: adoress. ARCHITECTURAL BOOKS. 

Usefu l ,  Beautiful, and Cheap. 
To any person about to erect a dwelling house 0 1'  sta

ble, either In the country or city, or any builder wishing 
to examine the latest and best plans fora church, school 
house, club house, or any other pnblic building of 'hlgh 
er low cost, should procure a co.mplete set of the ARCHI
�ECTS' AND BUILDERS' EDl�ION of thp. SCIENTIFIC 
4lf.I';RICAN. 

The information these volumes contain renders the 
work almost Indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggesti ve and most useful. They contain 
colored plates of the elevation, pIan, and detail draw
Ings of almost every cl""s of building, with spe�ca
tlon aold apprOXimate cost. 

1<'our bound volumes are now ready and may be ob
tained, by mall, dtrect from the publishers or from any 
newsdealer. Price, '2.00 a volume. Stitched In paper 
covers. SubSCription price, per annnm, $2.liO. AddrcsS 
and remit to 

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

The Pari s Exposition-- l I I ustrated. 
The SCIENTIFIC AMERICAN SUPPLEMEMT will for 

Bome months to come contain illustrations of the build
ings and the most interesting objects to be seen at the 
t¥::\t·��t��i�;���\��
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AMERICAN SUPPLEMENT will add an interesting and 
useful feature to the publication.. and subscribers to tbe 
regular edition of the SCIENTIFIC AMERICAN. who are 
not patrons of the SCIENTIFIC AMERICAN SUPPLEMENT, 
are advised to have their Dame enroJled on the SUPPLE .. 
{11��lra��8:itg�!?flo�
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p::s:�v:if�.� ��f�� $5 a year, ,2.50 for six months. News wrents everywhere 

receive subscriptions. or remit to the publishers, 
!tI V :-i N  &: VO., 361 B" oudwllY, New York. 

IYPEWR-ITERS 
Send for New Illustrated Cataloll11e desCribing all Ma

chine.. Largest stock In AmeriCa. 
New or Second - hand Typewriters of all makes. 

Machi1UJ8 Renatgaw!:t.��.p�':fe:l%i'l:;�'J: Supplies In 

NATIO N A l. 'l'YPEWRJTER EXCHANGE, 
161 I.a Slllle Street, Chica80, H I .  

Barnes' Foot·Power Machinery 

��:����� °1
t
�:tg�:r

C
!�;! i!,

o
c�:� ;�;:! ��. "t�if!e,"r�;'!,"o��rg�� �i 

can be produced at snch low cost. The 
velocipede foot-power is simply ele-
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as If I had been walkinJ( around." 
Descriptive Price J.ist Free. 

W. F. & JOHN BARNES CO., 1999 RUBY ST., Rockford, Ill. 

RAILWAY AND STEAM FITTERS' SUPPLIES 
Rue's Little Giant Injector. , 8CREW JACKS, STURTEVANT BLOWERS, .tc. 

.JOHN S. URQU HART, 46 Cortlandt St., N. Y. 

pERF£�;WSPA.!!r:. 1 L E 
TIll! Koch Patent File, for preserving newspapers, Mag
azines, and pamphlets, has been recently unproved Bnd 
price reduced. Subscribers to the ScIENTIFIC AMED'
'CAN and SClE"TlIrIC AMERICAN SUPPLEMF.NT Can be .V.!'lied for the low price of '1.60 by mall, or $1.25 at the p.�E�i¥:cpar.fERt6'1V.' ��a
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every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers SCIENTIFIC .All.RICAN. 
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Entlr�IyCured b:r -
Peck's Pat.1.JnproTSd 

Tubular Ear Cushion.. Whispers ... fi!no'I1. U_a, comf • �.I'll1heinall 0 17 " wJi'. HISCOX, ""7, cor.l4th lit,. N.Y. Write or iIIustratedbookofproofa_ 

j'ei,utifie �tutritau. 
The Dunning Patent Wrought-Iron Boiler 

WIth Self -Feeding Coal Magazine, Is the beat for . 

Low Pressore Steam. or Hot Water Heatlbg •. !i., 
Made In eleven sizes, suitable to heat the smallest cottage or 

the large.t building. Insnres a warm house nljlht and day. 
Burns Hard or Soft Coal, Wood, Coke, or Gas. OverU,OOO 

In 
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l�:ck BOl[ 40, 
Geneva, N .  �.� and Waterous Enaine Works Co. 

(J.imited), llrantford, Ontario, Canada. 
Bond !O'I' NI!IW m .... trated, Catalogu�. 

GOODSELL'S RIT B BE R . BACI," F).AX l'i 8ron.rod Packi llf for general work. . lt V II BER · B;\ CH.. I :O'l''l�CJN l'i8ton-rod l'ack nK for high steam rods. 
" H ECLA " �"ret J·nckIDK' for pel'manent joints. 
RElllOVA III.E GA SKE'l'S fOl' Bollel'�-alw"ys keeps soft. 

PA C K I N G S �he8e 8�ialtieB are the latest improvements in arrangement and materials. LIght in weight, no grease. no fiuted rods, no leaky joints. Results �uaranteed. Sam1!,les free. • B. W. GOO J)SE I . I., Sole !tlaker, 1 3'- I.ake !illl'ect, Chicago, HI. 

2 to 40 H. P. THE MOTOR of 19th Century 
Economy, Reliability, 

SimpliCIty, Safety. 
The Best on manufactured gas 

and the lYIIly ""'" that makes its 
Own Gas. Can be used Any Place, 
to do A"1I WO'I'k, and by Any One. 
lfor circulars, etcp.. address Charter Gas t.ne:ine CO, 
P. O. Box 148, Stl;'rlinK, Ill. 

Branch House, 152 Lake �treet, 
Chicago. New York Agency, W. 
J. Dougherty, 470 Canal Street. 

USEFUL BOOKS. 
Manufacturers, AgrIculturists, Chemists, Engineers. M.e

chanics. Builders. men of leisure, and professional 
men, of 'all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books throu&'h the mall. 
at very smiLlI cost. A comprehensive catalogue of 
useful books by di1ferent authors, on more than IIfty 
dUferent subjects, has recently been published for 
tree circulation at the office of this paper. Subjeci .. 
classified with names of author. Penons desiring 
a copy, have only to ask for it, and It will be mailed 
to them. Address. 
M V N N  & CO .. 361 Broadway, New York. 

Sll!! REGULATING SPECiAlTIES 
Made by us are guaranteed and used by aU the car heat-
MASON R��'tJ'f���ii. r�[,�:
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P U LLEYS Cheapest, Lightest, and Best, Made by 
• Hardwood Split P. Co., Menasha, Wis. 

� <> T<>:E'l.S. 
The most emcient and economi
cal means of obtaining from one-
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the greatest amount of work with 
the use of the smallest stream 
of water. specially adapted for 
running cheaply H.Dd efficiently, 
Printing Presses, Elevators, 
Church Orllans, Coffee Millb, 
Sewinll MachinelS, Lathes, Den
tal Contrivances. and in fact, 
any .ri:��I�n?f:�hali��t'aul lc Street, Bingbllmtollit N .  Y. 

WANTED -Machinery t o  build. Specialties In 
• CAST IRON to manufacture, �'ine 

solid CASTINGS for Dies, Moulds, Dynamos, Motors,etc. 
MANUFACTURER, P. O. Box 886, New Haven, Conn. 

M 0 DE LS Experimental Work 
& Light Machinery 

N. ERLANDSEN, 107 Rivington Street, N. Y. 

.JCfIIIIII.� � HARRISON CONVEYOR ! '  
y � 6raln, Coal, Sand, Clay, TaR Bark, Cinders, Ores, Seeds, I.e. 

==.1 BORDEN, SELLECK & CO. , lMa!�'f":'rs.lChicago, ilL 

P U L L E Y S  H A N C E R S  PROGRESS MAOH I N I:C  W O RK8' I F R I CT I O N' C L U TC H ES! 44 ��:. �r.���: 'Y. 

TO BUSINESS MEN. 
The value of the SCIENTIFIC AMERICAN as an adver

ti8in� medium caD not be overestimated. its circulation 
Is many times greater than that of any similar journal 
now published. It jloes into aU the States and Territo
ries. and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
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advertises in the SCIENTII!'IC AMERICAN. And do not 
let the advertisin

t 
agent inttuence you to substitute 
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for your interest to advertise. This is frequently done, 
for the reason tnat tne 8.11{ent tlets a larger eommiB8ion 
from the papers havinJl a sm�ll circulation th&n is aUow. 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of firot column of this page, or ad
dress 

MUNN & CO., Publ18hers, 361 Broadway. New York. pENSIONS 880, 000,008 for 801· diers, Sailors, their widows or parents. PDSlOll8 IIICRBASED. Discharges pro-cured. lJirNO"Jl<'nslon,1I0I'BB.' Lateetlaw, p&!DtIh· 
let ..... 1 PATBICKO'FABBELL, Att'y,WasblngtOn,J>.c. 

T O O L  A G E NT S  WAN T E D . 
I I ,  \ - \ >  I Y S H (] p ;  I "  , I  -, t" 

" \ I I  l " "-
TH E F I N E ST OF il,1 EC Hf\ \ '-C 4L TO O L S A S P E C i A LI i  

C P J L\, ,"� f S  Q <,  L A I E S T , h i C A G IJ I I I 

75.22 to 250.2: �or�!��:rr�s.
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ferred who can furnish a horse and give their whole 
time to the bUSIness. Spare moments may be protltably 
employed a180. A few vacancies in towns and cities 
B. �'. JOHNSON & CO., 1009 Main St., Richmond. Va, m!f�/:t::,':l�� Jg���r �':tz":"SB�X§."l'JC"fjo . .N""� 

PETROLEUM FUEL.-AN ACCOUNT 
of the Pennsylvania Railroad!s experiments with the 
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road with coal 011 as a fue\. Contained In SOIENTIFIC 
AMERICAN SUPPI,EMENT No. H i li. Price ten cents. 
To be had at this oruce and from all newsdealers, 

I M PROVE M E NT OF T H E  M BY A SCI E NTIFIC METHOD A sensible and "prBCifcal system. Correspondence classes. • 
Shedd!. Natural Memory Method. , emo� The MemoP7 Sohool, 6 W. 14tK�1 X. Y. 

.Endm-sea O!I � Aut1writlles. , Descrilpti1J8 Pam , JiJree. 

ICE and REFRIGERATING MACHINES 
The PIctet Aiiiftl!JaI. 'I. ' CO ....... RJ (LilDlted), Reom 6, Coal & Iron Exchange, New 
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FORE IGN PATENTS 
THEI R COST REDUCED.  

The expenses attending tne procuring o f  patents 10 
most foreign countries having been considerably re
duced the ob.tacle of cost Is no longer in the way of .a 
arge proportion of our inventors vatentmg their inven_ 
tions abroad. 

VA NA J'A .-The cost ot a patent in Canada Is even 
less than the cost of a United States patent, and the 
former lDcludes the ProvlDces of Ontari". Quebec, New 
Brunswick, Nova ScotIa, British Columbia, and Mani
toba. 

Tne number of our patentees who avail themselves of 
the cheap and easy method now o1fered for obtaining 
patents In Canada Is very large, and Is su.adlly Increas
Ing, 

EN C�I. A ND.-The new English law, whicb went Into 
torce on Jan. 1st. 1885, enab .es parties to secure patents 
In Great Britain on very moderate terms. ABritisb pa_ 
tent Includes England, Scotland, Wales, Ireland and tbe 
Uhannel Islands. ,Ureat Britain Is the acknowledged 
financial aud commercial center of the w!Rld: and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
II.. 1<;nl<l .. no as his 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 "reat Britain. where his rights are as well pro
jected Rs ln the United States. 

OTH E R  C O U N ')' 1t I ":S.-Patents are also obtained 
on very reasonable terms 1n France. Belgium, Germany, 
AUQtrla, Russia, Italy. Spain (the latter Includes Cnba 
ano all the otber Spanish Colonies), Brazil, British Illdia 
Austral ia, and the other British Colonies. 

An experience of FORTY years nas enabled the 
publishers of THE SCIENTIFIC AM EltIOAN to estaiJllsh 

competent and trustworthy age"lcies in all the principal 
foreign countries, and It has always been their aim 'to 
have the business of their clients promptly and proper
ly done and their Interests faithfully guarded. 

A pamphlet containing ' a synopsis of the patent laws 
of all countries, Including the cost for each, and otha 
Information nseful to persons contemplatmg the pro. 
curing of patents abroad, may be nad on application to 
this office. 

M I] " N & 1 ' 0  .. Editors and Proprietors of THE SCI
ENTII!'IC AMERICAN, cordially Invite all persons desirlnll 
any information re'ative to patents, or the registry of 
trade-marks, In this country or abroad. to call at their 
offices, 361 Broadway. Examination of inventions, COD
sultatlon, and advice free. Inquiries by mall prompt17 
answered. 

Address, M U N N  & CO . .  
Publishers 8nd Patent SOlicitors, 

361 Broadway, New Yorl<. 
BRANCH OFFICES : No. 622 and 624 1<' Street, Pacifio 

Building, near 7th Street, WashiJllrt,on, D. C. 

TI MBER AND SOME OF ITS DISEASES 
-An elaborate and a very valuable series of papers ���"l:fn��"y "c��:l't 'i!':,

s
g� ':.;�:n?:.r.11��S\t;;'t'i,';r ��g 

39 engravings. Contained In SCIENTIFIC AMERICAN 
SUPPLEM"NT, Nos. 63'-, 638, 640, 64:1. 644, 64�, 61i6, 661 ,  664, 6611. Price 10 cents each, 
or ,1 for the entire series. �'o be had at this oruce aod 
from all newsdealers. 

�!&��tr�jS�nt scp.!��� 
July 2. 007. Compl ete ili a. chineN 01" Cas lings and 

IlJagnet WI .. e • 
All the castinlls in rough, $10. 
Magnet wire at low rates. 
Commutator complete of Drawn 

Copper, $7.50. 
Send stamp for circular. 

W. !'!. BISH01', MUllllt' ... 958 Grand Ave., New Haven, Ct. 

ClarK'S NOlseiess Rnbber Trnrk Wheels 
Save fioors. Anti-If'riction Casters. 

Rubber ]furniture Casters, etc. 
Catalogue free. 

Geo. p, Clark, Box L,Windsor Locks, Ct, 
WAN'l'ED.-Manufactured on royalty, Patent 388,-

728, Washing'Machine, U. S., Canada, and England, 
or will sell. J. SHEPHERD, No. Lewisburg. Ohio. 

T� Scientifi c American 
. ' 

PUBLICATIONS FOR 1 889. 
--0-

The prices of the di1ferent publications In the United 
States, Canada, and Mexico are as follows = 

RATES BY MAIL. 
The SCientific American (weekly), one year $.'1.00 
The Scientific American Supplement (weekly), one 

year. , . . . . . • • .  . • • 6.00 
The ScieIitific American, Export Edition (monthly) 

one ,year, 5.00 
.The Scientific American, A l'chitects and Builders 

.,Edition (monthly), one vear; . . . • • 2.60 
COMBINED RATES. 

The SC1entific American and Supplement, • .7.00 
The Scientific American and Architects and Build-ers Edition, • boOO 
The ScientifiC American. Supplement, and ArChi-

tects and Builders Edition, . • • • • 9.00 
Propot'ti01late Rates to'l' SIilJ Month8. 

This includes postage, which we pay. Remit by postal 
f)r express money order, or draft to order of 

MUNN & CO .. 361 Broadway, New York. 

© 1889 SCIENTIFIC AMERICAN, INC.



In.lde Pave. each inse .. tlon Q • •  , :>  cents a Iille� 
Back . Paa-e, each Inse",ion • • •  11 .00 a line. 

The above are charge. per agate lme-about eight 
"'ords per line. This notice shows the width of the line. 
an!i Is. set In agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment, as ·  the letter · press. Advertisements must be 
recelveli at pnblicatlon office as early as Thursday morn
ing to appear in next issue. 

RI D E  CYC LES ! 
VICTORS ARE BEST I 

BICJcles, TriCycles, and Safeties. 
Send for free illustrated 

Catalogue. 
Overman Wheel (lo't Makers, 

BOSTON. MASS. 
THE COPYING PAD.-HOW TO MAKE 
and how ,to use ; with an engraving. Practical dir�ctions 
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letter to the pad ; how to take otr copies of the letter. 
Contained in SCIENTI FIC AMERICAN SUPPI�EMENT. NO. 
43�. Price, 10 cents. For sale at this office and by all 
ne .... dealers In all parts of the country. 

THE KODAK CAMERA 

t
Woroc

b
c'Ol' lIniS,he,<!. 

mera, in h a n  s o m e  
8 o l e  .. l e a t h e r  C8se, loaded for 100 pictures, 

see SCI. AM., Sept. l6, '88; 
p .. lce, 121i;00. Rel!.adina-, 82.00. 

The Eastman Dry Plate & Fi lm Co. 
Rochester, N. Y. I I S Oxford St., London. 

Send fO't' cow of Kodtik Prime,. with Kodak Photograph. 

The ECLI PSE 
HYDRAU LIC 

E LEVATO R  
Simple, Dura��"d f���?u'r!¥;�e. 

Cannot fall or freeze. 

Tuerk Hydraulic Power Co. 
New York. . Chicago. 

f . . . . .  • .  

. HOME-MADE INC U,BATOR.�PRACT[-
eaJ directions for .the munnfactJtre of "'" elfeetive incuo 

clIIotortllat:bas heeD· C&l'eflllly tes_ and·foUmt to]>el'o' 
tonn all that may be'reasonahly eJ(pected ; With direc· 
tlons for operating. With 4" ligures. Con tamed in SOI
BNTIJ!!IC AMreRlCAN SUPPLEMreNT. No. 630. Price 10 
. cents. To be bad at tWs office and from all newsdealers. 

ELECTRO MOTOR, Sll\IPLE. HOW TO 
make. By Q. M. Hopk!ns.-Des<irii>tlon of a small eJeotro 
JIlotOl' devl.ed and C\)nstructed with a view to assisting 
amateurs to make a motor which might he driven with 
advantage by a c1llTent derived from .8 battery, and 
which would bave snftlclent pOW'er to operate a foot 
lathe or any mschine requll'lIlJl: not over one man pOwer. 
With 11 ligures. Contailled in SCIENTIJI'lC AMERICAN 
SUPJ;>LEMENT, No. 641 :  Price 10 cents. To be had 8t tlii,tI' omce and from all neWSdealers. 

P-E D ESTAL · T E N O N ER. 
Special Machinery for 

Car Work and the latest 

JA MES B. EADS.-AN ACCO UN T OF ' SAWS Wanted 50,000 Sawyers SA WS the life and labors o f  this eminent engineer. With a a n !l· Lumbermen t o  
pOrtrait Contained I n  SCIENTIFIC AMERICAN SUPPLE- A send us their full add�es. for a copy of Em- A N• "'9" PrI 10 t T b had t tW erson's I01r Book of !"A WS. We are first MENT. o. u � . ce cen 8. 0 e a 8 to introduce NATURAl, GAS for heating and Office and from all newsdealers. W tempering Saws with wonderful etrect up-

W on improving their quality and toughnes8. 
enabling us to reduce ;\lrices. A ddress 

INVENTORS and others desiTi� new artlcle� manufac. 
tured and introduced, address P. O. Box 86, Cleveland, O. 

Scientific Bill Catalogue 
RECENTLY PUBLISHED. 

In��o':�: ci:���:h����I�lir��:�t �br:tt��' WYlrg; 
mailed tree to any addr9l!8 on application. 

MUNN &; CO., Publishers Scientific American, 
361 Broadway, N ew Yo,'k. 

S EltlERSON. SMl'I H & CO. (Ltd.), S 
Beaver Falls, Pa. 

STEAM ENGINES 
Upright and Horizontal, Stationary, Portable and Semi.Portable. 

S to 16 Ho ..... Power. 
Dla.strated Pamphlet Free. Addres. 

A M ES LEFFEL &. CO. 
SPRINGFIELD. OHIO, 

or 1 10 Liberty. St.. New York 

[JUNE l ,  I� .. 

PH ON OGRAPll.- ·A DETAILED 
���:�i���l J�� ngr �: �';'R,:;.��.r°W;tg
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IIlJI:8. ('ontalned t: SCI ""TJJI'IIl AMERIOAN SUPPL .... 
MICNT, N o. 63:. Price 10 cents. To be had at this 
office and frcm all newsdealers. 

. COMPTOMETER 
ALL AR tTMETHI CAL 

• • • •  PROBLEMS 
Solved rapidly and accurately 
by u s  i n 9 the Comp\ollleter. 
S a v e  5 40 per cent. of tillle. 
Entire relief from mental strain ·  
Adapted t o  a l l  commercial and 
scientific computations. Send 
for circu lar. 

FELT " TARRANT MFG. CO • •  62·66 I l linoiS SI. Chicago 

K·EY 8EAT I N I  Machi nes Dnd :0" D.·l lls. 
W. P. DAVIS, Rochester, N. Y. 

T ::S:  ::El 

� t itntifi t �mtritau 
ESTA BLISHED 1 �46. 

The 1II0it Pllpa'.r Seieutille Paper . in tile Werl4� 
I 

Only 83.00 a Year, incilldina- Postaa-It. Weekl,.. ;)� Numbers a Year. 

Thill widely elrculnled and splendidly Illustrated 
paper Is published weekly. Every number contains BIx
teen pages of useful lnfolmation and a large number of 
Original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Al achinery, 

JENKINS' AUTOMATIC AI R VALVE New Inventions. Noveltleo lo Mecbanlcs, Maoufuctures, 
We do away with the expan. 

(,hemlstry, ll:lectriclty, Telegraphy. Photography, Archl-
.ion of metal, and depend 00 tecture, Agriculture. Horticulture, Natural History, etc. 
an expansible elastic plug of Complete List of Patents each week. 
f;�:�t�a;�:�;'���:PI'i,C;�: Term. of Su b8cl"iPlion .-one copy of the SC'IEN. 

Ing a perfect seat. TIFIC AMBRICAN will be sent for one uear-52 numbers-
P P D PETROLEUM BOAT. DESCRIPTION postage prepald, to any subscriber In the Unlted States 

Finlshe
R
dIC
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E
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N
ed·, .7,50 of a petroleum motor devised by ;\>11". Lenoir for the ca ad I f '" .. propulsion. of small boato. With 2 Ogures. Contained or n a. on rece pt 0 lIl I'ee dol l n r. by the puh· 

Drip Cups for same, · - - 2.00 In SCIENTIFIC AMERICAN SUPI'J,EM ENT, No. ti37'. IIshers ; six months, $1.50 ; three months, $1.00. i��tI:�o�'R.�l;.i'�M�9a�j,Jik:��,�::��: ���I�S. To be had at tbls olllee and from all , Ch''' .. ,-'Speclal rates for several Dlmell, and to Polt 

-1iIiiIl--.. -'-.. -' �.-'. --���·'�'--�'�'-'.�. �. ;�' ·�-" �'-·�--� ______ �--�.4 __ --�'r' --__ �--__ � ____ ���� __ --... ��:�!::;:.����!�?:������:: 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray< but is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc •• pay. 

THBAMBmAlDBLL-TBLEPH�IB ��. �l���'l�������f�iidg�d?����\r� able to 

����a:Va�,c;;w York. Contained In SCIl!:NTIJI'IO AMERICAN SUPPLEMENT, No. II 

95 M ILK ST., BOSTON, MASS.  
This CompanY owns, the Letters Patent 

granted to Alexander Graham Bell, March 
7th. 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in· 
fringes the right secured to this Company 
by the above patents, and renders each 
indIvidual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all thE! consequencet. 
thereo£ •. �Q liable to suit tht>refor. 

. Address JO l i N  A. ROEBLING 'S SONS, M anufactur. 
ers, Trenton, N. J . ,  or 117.L!berty Street, New York. 

Wheels and Rope for conveying pO ... er long distances. 
Send for Circular. 

&��·alf�::sJ�J:::'�s. To be had at thts office and OX" � ::m  

Steam! Steam! 
Qual ity H igher,: Price Lower. 

For Strictly Cash, Complet, Fixtures except Stack. 
2·Horse Eureka Boiler and Engine, • $ 1 35 
4· " " " - " , . • 2 1 0  
Other sizes at low prices. Before you buy get our prices • 

B .  Wi PAYN E If, 8D18, 
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Scientific American . Supplemellt. 
This Is a separate and distinct ·publlcation from 

THE SCl mXTI1l'IO AMERICAN, but Is uniIorm therewitll 
in Size, every number containing sixteen large pages full of engravings, many of which are taken frcm foreign 
papers, and accompanied with translated deSCriptions. 
THE SCIlCNTI1l'IC AMERICAN SUPPL E!I[KNT Is pnbllshed 
weekly, and Include. a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all the prinCipal departments of SCience and the 
Useful·Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, A rchssology. Astrcnomy, 
Chemistry, ElectriCity, Light, Heat, M echanical Engl. 
neering, Steam and Railway Engineering, Mining, 
Ship Bnildlng, Marine Engineering, PhotQlr"pb:r, 
Technology. llannfacturlng Industries, SanItar:r lhl
glneering, Agriculture, Horticulture, Domestic Econ.o
my, BlocraPhy, Medicine, etc. A vast am<>lInt of fresb 
and valuable information obtsinable In no other pub; 
lication. 

The. most important EngIneering WO't'kB, M echanllma, 
and Manufactures at home and abrosd are illustrated 
and described In the SUPPI,EMENT. 
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DRY AIR REFRIGERATING MACHINE. 

Price for the SUPPLEMENT fOl: the United State. and 
Canada. �.OO a year, or one copy of the SCIENTIFIC AM
IliltICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies ]0 cents. Address 
and remit by pOstal order, express money order, or cheolt:. 

lllUNN &; Ca., 361 Bro .... "'ay. N. Y •• 
Publishers SCIB:NTIlI'lO AMERICAN. 
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'amlne.improvements, and to act a& Solicitors of Pateuts 
for invento�. ' 

In ·thls line of bU8in.ess .th'lY have had fwt� �' --..; and I)j)"' hav� u�ualed f� for ;the 
preparation of Patent Urawings;'l:!peclllc"tiol)., and the 
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on Infringements of Patents. . All business Intrusted to 
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cure them ; directions coneernlng Labelo, CoPYrig�ts, ��=J.are:;:et!S�.J:8�eli��r;' J�':,I!�:
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tent&,.etc. . . ,  . 

We also .send, ;free of chat"f/ll, a Syno"slo of ForeiJrn Pa
tent La ... s, showlIlJl: the cost and method · of . •  ecurlIlJl: 
patentoln all the principal coontries of the world. · 

ltIUNN .k CO., SoUel&or. oC Paten&., 
, 861 Broadway, New York. BRANCH. Oll'J'lCfi.-No • •  ·and _ F !St!:eel. ita
oJto Ba84m" aw n1l �, " .. hiDI*oDt D. 0. 

Contained In SOIENTIFIC AMERICAN SUPPLEMENT, sent ,f'oo of charge to any address. MUNN &; CO., 361 Broadway. New Yo .. k. 
Description of Hall's Imprcved horizontal dry air refrig
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shOwing plan and side elevation of the apparat'lls. and 
diagrams illustrative of Its performance. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. \!8H. PrIce 
10 cents. fo be had .. this Office and from all news
dealers. 
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