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DIAMOND CUTTING BY HAND AND MACHINE. 

Modern diamond cutting is an art which for 

many generations was practically confined to 

one city, Amsterdam. In India the natives cut 
the gems, but they did not follow the rules of 
shape which have found acceptance with the 
Caucasian nations. Some twenty years ago the 

indnstry was introduced in this country. This 
was at about the time of the discovery of the 
South African diamond fields. Mr. I. Herr­
mann, a jeweler of this city. succeeded in find­
ing among the Dutch who had immigrated to 
this country a num ber of diamond workers who 
from force of circulllstances had abandoned 

their trade and had adopted other occupations. 

CLEAVING. 

He opened a shop in this 

city, where much work was 
done. 

The industry s p re a d 
more or less, and is now 
firmly established in sev­
eral pl aces in the United 
States. The jewelry firm 
of Tiffany & Co., of this 
city, among others, have 
in operation a shop in 
which diamonds are cut 
and polished fro m the 
rough, and are recut when 
the original cutting as per­
formed in Amsterdam or 
elsewhere has not left them 
of satis factory brilliance. 
The work is in charge of 

the foreman, Mr. Geo. H. 
Hampton, to whom we are 
indebted f or attentions 
shown in connection with 
this article. 

The operations of shap­
ing a diamond are three, 
and may be four, in nnm­
ber: cleaving, cntting, set­
ting and polishing. Each 
operation is a trade by 
itself, and very few ever 
learn to do more than one 

or two of the fonr steps. 
Cleaving is often dispensed 
with; the other three are 

necessary. The favorite 

shape into which every 
stone of any value is work-
od is the brilliant. This 
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consists approximately of two truncated pyra­
mids placed base to base. The line dividing 
the two pyramids is called the girdle. The 
upper portion is the crown, with a flat face 
called the table on top. Below the girdle is the 
collet. If properly cnt, this shape brings out 
the fullest possible brilliancy of the gem. So 
important is this qnality, that it was deemed 
advisable to recut the Kohinoor diamond to 
develop its brilliancy, although many karats 
were lost in the operation. 

Cleaving consists in splitting off pieces of a 
diamond. By inspection striations can be de­
tected in the rough gem by which its cleavage 
plane is determined. The stone to be thus 

HAND CUTTING. 

treated is mounted in ce­
ment upon the end of a 

wooden handle. Upon a 

second handle a s h a r p­
edged fragment such as 
has been cleaved from an­
other diamond is mounted. 
The uiamond has a little 
notch made in it by the 
cleaver pressing and rub­

bing against it the edge of 
the fragment. This marks 
the place for starting the 
cleavage. A cntting box is 
used in making this notch. 
This is shown in the illus­

tration in nse for regular 
cutting. It is a small mEl­
tal box from whose edge 
two brass pins or studs 
rise, against which t h e  

spindle-shaped handles are 
pressed in the cutting ope­
ration. The cleaver holds 

a handle in each hand, 
p l' e s 8 i n g them firmly 
against the pins and edges 
of the box. The ends car­
rying the diaulOnus pro­
ject over the box. He 

then scratches or cuts a 

notch at the desired place. 
Next, placing the handle 
carrying the diamond to 
be cleaved on its end upon 
the table, he holds a blunt­
edged knife of steel firmly 
upon the notch and gives 
the back of the knife a 
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gentle tap with an iron rod. The piece at one blow 
splits off and leaves a bright face. Considerable skill 
and judgment are needed to perform this critical work, 
but it is by no means such a mystery as it has been 
represented to be. 

The cutting operation is conducted with heavier 
handles over the cutting box just described. One dia­
mond is rubbed against another, both cemented on 
the ends of handles, over the box, and the abrading 
goes on rapidly. Here a peculiar skill is needed to gi ve 
the right stroke. Without it true cutting will not be 
effected. The left hand stone is the one which reo 
ceives the final cutting; the right hand stone gets its 
first rough shaping only. The box has a movable reo 
ceptacle below to receive the dust. A fine wire gauze 
screen is above it, to catch any cement which may fall. 

A maehine has been introduced for performing this 
work which is in constant operation in the Tiffany 
shop. It is essentially a planing machine. It contains 
8. fixed adjustable abutment and a reciprocating abut· 
ment forming a species of slide rest. These correspond 
to the right and left hand handles of the hand cutter. 
The diamond receiving its final cutting is secured by 
cement in a cup with spindle, which spindle is inserted 
into a hole in the Iflft hand carriage or reciprocating 
slide rest. The right hand abutment receives a second 
cuP. with the cutting diamond held in it by cement. 
Quadrant adjustments and feed screws are provided 
for shifting the fixed abutment in any desired direc· 
tion. By turning the hand wheel back and forth 
through a small arc of a circle, the carriage with the 
diamond to be cut is made to reciprocate back and 
forth. By the feed screws the other diamond is brought 
into contact with it and the cutting hegins. A face is 
rapidly worn upon the stone. The operator feels as 
well as sees .he progress of the work. 

As one face is done the cup is removed, the cement is 
softened by heat, and the stone is turned so as to pre· 
sent another face or corner to be operated on. In this 
way the gem is soon brought into its approximate 
shape. The machine is the invention of Charles M. 
Field. of Boston, Mass .• and is only the third in use. 
It does nQt entirely supplant hand cutting, as much 
trimming and shaping of the girdle or outline of the 
stone is still done by hand. Although designed to be 
driven by power. this is not found practicable, because 
the cutting, as already explained, is partly a matter of 
feeling as well as of sight. 

Having been roughly shaped by cutting, and perhaps 
abo by cleaving, the diamond has next to be set in 
alloy for polishing. A brass cup with a copper wire 
handle, called a .. dopp." is used for this purpose. An 
alloy of lead and pewter is used to fill it and is built up 
in acorn shape. When of the consistency of putty, like 
plumber's solder when a joint is being wiped, the dia· 
mend is inserted in the apex. With a stick, or with the 
fingers, the hot metal is wiped away, so as to give the 
right exposure. 

After cooling it goes to the polisher. The wire stem 
of the" dopp" is fastened ia the end of a wooden 
clamp. The operative in the upper central figure is 
seen holding one and examining the diamond in the 
·'dopp." The clamp is next placed on the table 
steadied by a couple of pins secnred thereto. A hori· 
zontal disk of iron cut or scratched in approximately 
radial grooves is mounted in the center of the table, 
and rotates at a speed of 20,000 to 25,000 revolutions 
per minute. Tha speed is so high and the motion so 
steady that the disks seem motionless. As the clamp 
is placed on the table, the diamond at its end rests 
upon the disk. The latter is cha.rged with olive oil 
and diamond dust from the cutting boxes. After a 
few second::; .. he polisher removes the clamp and ex­
amines the stone. By pushing the cup he bends the 
wire cne wa.y or the other, so as te get a proper bear· 
ing. One or two trials are made. When all is right 
SOUle lead weights are placed upon the clamp and it is 
left to itself. The polishing, which is really cutting to 
a considerable extent, now goes on, and lasts for a va­
riable time, accordiftg to the w.ork to be done. 

The polisher bec.mes very expert in seeing what is 
going on by inspecting the diamond, as well as in de· 
tecting by the feel of the clamp how the diamond is 
resting on the disk. Even the bending of the wire of 
the dopp requires considerable skill. 

The modllrn system of diamond cutting is said to 
have originated in 1456. with Louis Bergnen, who es· 
tablished a regular guild of diamond cutters at 
Bruges in 1470. Since then the art graoually centered 
itself in Amsterdam. and now only is beginning to 
lipread to other cities. 

. .. ... 
MR. A. STANLEY WILLIAMS, of Bnrgel!s Hill, Sussex. 

has discovered three delicate but distinct markings in 
the equatorial region of Saturn. The first and third 
of these are round bright spots, somewhat brighter 
than the white equatorial zone in which they occur. 
The second is a smaller dark marking on the equa· 
torial edge of the shaded belt which forms the south­
ern boundary of the white zone. Mr. Williams has 
obtained abundant proof of the reality of these mark­
ings, but points out that it requires patience lWd prac­
tice to see them readily. 
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THE COllllllI88IODBSHIP OJ' PATEnS, 

The Hon. Charles E. Mitchell, who fOI the last two 
years has served as Commissioner of Patents, has re­
signed the office, and the Hon. William E. Simonds, of 
Connecticut, has been appointed to the position. 

The retirement of Mr. Mitchell may almost be regard­
ed as a calamity to the Patent Office. His administra· 
tion has been highly successful, has given great satis' 
faction, and from beginning to end has been conducted 
with consummate ability. His rulings and decillions, 
always promptly given, have been distinguished for 
their judicial clearness and reliability. Fair and im·· 
partial hearing and consideration of both sides of the 
presented case has been his habit, Subject to a. just 
regard for the public interest.s, he has administered the 
office for the beneflt of inventors, for whose encourage· 
ment it was created. The progress of the Patent Office 
nnder Mr. Mitchell's guidance has been very marked. 
He has instituted many changes and reforms of most 
beneficial character. His superior administrative skill 
has enabled him to advance and improve the efficiency 
of the bureau; and in this flourishing condition he 
takes his leave, much to the regret of subordinates, 
practitioners, and all with whom he has had official reo 
lations. 

Willialll E. Simondli, the newly appointed Comlllis· 
sioner of Patents. is forty-nine years old and a prac­
ticing lawyer of Hartford, Conn. He also fills the lec· 
tureship on patent law at the Yale Law School, and is 
the author of several books on subjects pertaining to 
patent law. He was a member of the LIst Con�ress 
and had been a member of the Connecticut Legisla­
ture for several years. He was elected Speaker of the 
House in 1885. He is a man of sterling integrity. of 
judicial mind, abundantly qualified for the Commis· 
sionership. The Patent Office under his management 
will not be likely to move backward. We wish for his 
administration the utmost success. 

It is perhaps fitting that the Patent Commissioner 
should hail from Connecticut.. In area it is a small 
State, but its people have large heads, if we may judge 
from the records of the Patent Office. In proportion 
to population, the sonl! of Connecticut take twice as 
many patents as any other State. 

• •••• 

THE CALDERA NAVAL FIGHT; 

The present war in Chile is being watched and 
studied with keen interest by our army and navy 
officers and many others, and. although the reports 
from that country are now meager and the truth is 
badly snarled np with rumors, yet when reliable in­
formation is received the result will be that many use­
ful lessons will be learned and that many improve­
ments will be suggested in war material and its 
handling. 

The recent action in Caldera Bay is attracting much 
attention, and, now that we have the report of so reli· 
able an officer as Admiral McCann, we can study the 
action a little closer. The adilliral's report is dated 
Valparaiso, Chile. April 29, 1891, and according to it 
the Blanco Encalada, a war ship in the service of the 
insurgents, was lying at anchor in the harbor of Cal­
dera, when she was attacked about 4 A.M., of April 
23, by two torpedo cruisers. the Almirante Lynch 
and the Almirante Condello in the service of the 
Chilean government. The Encalada was sunk by the 
explosion of one or more torpedoes fired by the torpedo 
cruisers, and about one hundred and fifty men lost 
their lives. 

The first point that strikes one, in reviewing this 
affair. is the statement that "the morning of the 
attack was perfectly clear, the light in the lighthouse 
burning brightly, and the ship's lights perfectly visi 
ble, so that the torpedo boats had no trouble in mak 
ing the attack." The question arises, Why did not 
the Encalada sight the Lynch and Condell in time to 
make preparations to give them a warm reception, 
and why did she not make such preparations? 

.. The commanding officer admits that he alone was 
to blame for the catastrophe." What an admission, 
and what manner of man t.his commanding officer 
must be I We have an old le8.l!0n forcibly illustrated 
right here-that a shiFt may be well found in every 
particular, having the most modern appliances and 
most perfect machinery. and yet, if that very impor 
tant equipment, the captain, is inefficient or unequa 
to his trust, the ship is a hopeless failure and her loss 
is to be expected. As we must have skilled mechanics 
to run complex machines, so must we have skilled and 
reliable officers to handle our war ships. 

.. The usual precautions adopted in time of war were 
entirely neglected," and it might be added that many 
of the precautions usually adopted in well regulated 
ships in time of peace were also neglected. Had a 
proper l<,okout been kept, had a signal station been 
established on the point, there is no doubt but that 
the Encalada would have known of the approach of 
her enemies in sufficient time to have cleared ship and 
gotten ready for action. Had the guns been loaded 
and had the cable been ready to slip, she might have 
infiicted such an amount of damage to the Lynch and 
Condell and might ha.ve so·maneuvered, as to render 
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the attack less disastrous, or at least punished her as­
sailants more severely. 

Another point to be noted is the number of torpe­
does fired. One account says three were discharged 
before an effective hit was made, another says seven. 
Whichever number is correct, it shows, considering the 
circumstances, that even the best form of torpedo is 
an unreliable weapon, but if  a hit is made, the effect is 
appalling. 

�he Lynch and Condell are recently built torpedo 
cruisers of the latest design, and the torpedoes used 
are the most modern development of the Whitehead 
auto-mobile torpedoes. 

The Encalada was an iron armored, twin screw, 
central battery ship, 210 feet In length , 45 feet and 9 
inches in beam, 19 feet and 8 inches in draught, and 
of 3,500 tons displacement. She carried six 12 ton, 
muzzle loading Armstrong rifles, four lighter pieces, 
and seven machine guns. In the SCIENTIFIC AMERI­
CAN of June 6 will be found a full description of the 
Lynch and the Con dell. B. 

• •••• 
TIlE DISPOSITION OF MINING DEBRIS IN CALIFORNIA. 

Among the reports submitted to the lasi Congress 
was one from the Secretary of War on the treatment 
of Jnining debris in California. The report contained 
the conclusions of the Board of Engineer officers which 
was prepared in compliance with an act of Congress, 
approved October 1st, 1888, which directed that three 
officers from the Engineer Corps of the United States 
army be constituted a commission for the purpose of 
making a thorough examination of the 

'
mining debris 

question in Californi a, and determining whether some 
plan cannot be devised whereby the presen t  conflict 
between the mining and farming sections may be ad­
j usted, and the mining industry rehabilitated. 

For several years past hydraulic mining has been 
suppressed in Cal ifornia. In the early stages of placer 
mining the possible effect upon river channels and 
adjacent lands of dumping debris in the canons does 
not seem to have received any attention. No great 
flood was recorded until 1861-62, when very serious 
damage was done by the overflow of certain rivers, 
notably the Yuba, and other floods occurred in 1875. 
AHer a number of decisions by the lower courts the 
United States Circuit Court rendered a decision which 
puts a stop to hydraulic mining in the S tate. 

It was estimated .that $100,000,000 was invested in 
this branch of mining previous to the restriction, the 
effect of which has been that many costly works con­
nected with this industry have been allowed to go to 
decay, min ing camps have been deserted and large 
districts depopulated, while the yield of gold in the 
State has been considerably reduced, as shown by the 
following table. 

Product of gold in California from January 1,1880, 
tOjDecember 31,1890.: 

1680 . . . . . . . . . .. . . . . . . . . . . . . ........... . .............. . .  $17.745.745 
1881 . . . . . . . . . . .. . ... . .. . . . .. . . . . . . . . . . . . . .... . . . . . . .  17,166.676 
1882.. .. . . . .  . .  . .  . . . . .  • . .. . . . . . . . . . . . .. . ... . ... .. . ... .  15.520,325 
1888 ••••. . . . ••• � . .  0 . . . . . . ... . . . . . . . .  . .. . ............ .. 13,841,297 
1884... • . .  . .  .... . . . ..... . . . .  .. . . . . . . . . .. ....... . . . . . .. 12,896,594 

1885. . .. . • .  . .. . . . . . . • . . . . . .. . ... . .. .. . . . . . . . . _ . .  . . .. 12,388,014 
1888.. .. . . . . . . . . . .. . . . . . . .. . . . . . . .. . . . . . . .. . . .. . . . . _ . .  13.108.034 
1887 . . . .. ... ... . . . . . . . . . . . . .. ... .. . . . . ..... . .. . . . . . . . .  11.836.957 
1888.... .. .. .... .. .. . .. . .. .. . .... ........ .. . .. .... . . .  .. 10,076.091 
1889 ....... .......... . . .. ............... .. .... . . ..... 10.329.044 
1&90............. . . . . . . .... . . . . ... . . . ....... ......... 9.988,851 

In the prosecution of hydraulic mining all the ma­
terial in the bank is -moved, whereas in drift mining 
only the gravel and sand adjacent to the hed rock is 
taken out. It follows as a consequence of hydraul ic 
mining that some. depository for the debris must be 
found, and until the decision of the United States Cir­
cuit Court was l'endered, this debris was dumped into 
the gulches and beds of streams adjacent to the mines, 
to be removed further down with the winter freshets. 

The effect of filling up the river beds in this way was 
very disastrous to farmers and other persons owning 
land which was overflowed, and resulted in the forma­
tion of the Anti Debris Association, which organization 
has conducted the litigation resulting in the inhibition 
upon hydraulic mining. In one of the cases in this 
extended litigation the following facts among others 
were brought out. The plaintiff was the owner of a 
lot in the city of Marysville covered by a brick build­
ing and of two farms on the borders of the Feat.her 
River. Portions of these two farms were covered by 
debris brought down by the floods of 1862 to a d epth 
that made them valueless as agricultural land. The 
winter floods of succeeding years added to the depth 
of the deposits and the lands are now grown up to 
willow and cottonwood thickets. The beds of the 
Yuba and Feather Rivers gradually rose from succes­
sive deposits of debris, until in 1868 the people of 
Marysville found it necessary to bui ld  levees to pro­
tect the city from overflow. The city is situated upon 
a high bank of the Yuba River and about one mile 
·from its jUllction with the Feather. 

Up to 1862 the Yuba was navigable all the year for 
sMps and boats drawing frOID 9 to 10 feet of water, and 
fluring the winter season deep water ships from around 
Cape Horn navigated it to the f.)ot.of E Street. The 
site of .the city was above extreme high water, and it 
was never overflowed until a.fter the commencement 
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of modern hydraulic mining. The river beds continued I person in the pursuit of his or their private business. 
to rise after the building of the levees, and during the It may be likened at least to living in the direct path­
flood of 1875, which was much less i n  volume than in way of an impending avalanche." 
1862, the levees broke, and for the first time in its The report goes very thoroughly into all details affect. 
history Marysville was inundated. A report to the ing this question, and is signed by Lieut. -Col. W. H. H. 
legislature d uri ng the session of 1880 states that during Berry and Major W. H. Heuer and Major Thomas H. 
the year 1879. 40,564,000 cubic yards of material were Handbury, of the Corps of U. S. Engineers. 
put into the Feather River by the hydraulic mining --.............. -+, .... _-----
process and 9,700,000 cubic yards of this debris, about Opal •• 
24 per cent, passed out in suspension. Most of the At a recent meeting of the California Academy of 
material so carried in suspension was deposited in the Sciences, the following paper was read by Melville 
lower Sacramento and in the bays in which the Sacra- Attwood, M.E. : 
mento discharges. The precious, or noble, opal is one of the most beau-

The above statements clearly indicate the nature of tiful gems i n  nature. When held between the eye and 
the damage done to streams by dumping mining debris the light, it  appears of a pale milky reddish bl ue, but 
where it will be washed into them, and the consequen t w hen seen by reflected light, it displays all the colors 
inj ury to property by the overflowing of streams in of the rainbow. 
which large quantities of mining debris have been Opals are al ways cut en cabochon, on both sides, and 
deposited. The labors of the commission of United the true beauties of the gem only display themselves 
States engineers, were directed to ascertaining the when the stone is moved about, as then a tine opal 
amount of damage which had been done to various real ly appears to have an actual life within itself .  
streams by dumping mining debris into them, and the Fine stones of a large size are rarely found. They 
formulation of a plan by which the injurious effects of seldom exceed an inch in d iameter. When held in the 
this course might be obviated, and hydraulic mining hand to impart warmth to the gem, it i s  much more 
resumed without injury to any other interest. bri l l iant. 

There are large bodies of workable gravel yet re- Some varieties of opal (the common) are found with 
maining, that could be worked at a fair profit, and, in galena and blende in metalliferous veins. They also 
the opinion of many persons who have given thought occupy the i"nterior of fossils  in sandstone. Its forma­
to the subj�ct, dams could be erected for the impound- tion is due to the solubil ity of amorphoU!! sil ica in 
ing of the mining debris, and thus prevent the fll l ing water, especially in hot water, or water containing 
up of the stream. carbonic acid, the si lica being dissolved out by spring 

The conclusions of the engineers on this method of waters from decomposed silicates, and deposited under 
remedying the evil are given at length. They say: favorable cif(lumstances in a state more or l ess ap­
" The board is of the opinion that some partial pro- proaching to puri ty. 
tection could be afforded the rivers and lands below At a former meeting I presented the Academy with 
by restraining a portion of the coarser part of the opals in the matrix from the State of Washington. 
material mined by structures built in the canons, Since that I have cut another microscopic section of 
ravines, and valleys at points where examinations the Washington rock, which I now donate to the 
have indicated the most favorable locations. These Academy. The section shows the rock to be basalt, 
works should be permanent stone dams or barriers consisting of a mixture of fine grains of labrador, feld­
built across the beds of canons and carried to such spar. etc.,'with asmall quantity of magnetic iron. 
heights as the local conditions may demand. The Through the kindn ess of Adolph Sutro, Esq. , I am 
results obtained by dams now in existence show the now enabled to give the Academy specimens of opals 
feasibility of impounding portions of the coarser ma- in the matrix from Mexico, Australia, and Hungary. 
terial behind properly constructed barriers. As the The inclosing rocks of those from Mexico and Aus­
stability of the dam depends in a great measure upon tralia are so altered, or decomposed, that I could not 
the apron, the greatest care should be taken in its cut a satisfactory section from them. They are, how­
construction. An economical construction could be ever, without doubt, trachytes. The two specimens 
obtained by building a low structure first, and rais- from Hungary are very interesting. being the same 
ing the succeeding ones upon the impounded material. rock, but the one much altered or decomposed and the 
The faces of these dams would then constitute a other fresh or unaltered. From the latter I managed 
series of falls, which would have the effect of break- to cut a section sufficiently thin to prove it to be a 
ing the force of the water upon the apron. That trachyte, with small crystals of leucite in it. 
considerable coarse material can be stored is shown The result of my examination of the inclosed rocks 
by the dams already constructed in some of the tri- of the different precious opal deposits, and from all the 
butary streams. In Slate Oreek material is impound- information I can obtain by papers written on the sub­
ed by two crib dams. The upper one, immediately ject, is that the precious opals occur, or are found, 
below the Poverty Hill mine, banks up debris over mostly in dikes of intrusive volcanic rocks, and in 
27, 000 feet on a grade of 50 feet per mi le. " A num- those parts of the dike near the surface, and where the 
ber of other cases are cited where mining debris  is rocks are greatly altered or decomposed. 
stored by means of dams. .. •• , .. 

In concluding their report, the engineers refer to Naval Torpedoes. 

the inj uries to the rivers of the Sacramento Val ley by A permanent board of torpedo experts has been re­
the deposition of vast quantities of mining debris in cently established by the Navy Department to take 
the beds, and reaffirm their faith in the possibility of charge of experiments, tests of firing and launching 
impounding the debris without injury, and locations tubes, installation on board, stowage, and torpedo sup­
are poi nted out where this may be done. plies. It consists of Commander G. A. Converse, senior 

The question as to whether the damage from m ining member; Lieut. F. J. Drake, and Lieut. T. C. McLean. 
debris may be prevented by the erection of dams across The headquarters of the board will be at New York, 
streams into which such debris has been washed, was with experiments conducted also at Providence and 
passed upon by the courts in the litigation which re- Newport, and practical steps have been taken to obtain 
suited in the decision by the United States Circuit a supply of torpedoes for our war vessels at an early 
Court which renders hydraulic mining i n  California day. Messrs. E. W. Bliss & Co. , of Brooklyn, N. Y.,  
i l legal. In the action brought by the Attorney-General having arranged with the proprietors of the Whitehead 
of the State for a. perpetual injunction restraining a torpedo for its manufacture in this country, the Navy 
certain mining company from dumping debris where Department has contracted with that firm to make one 
it would be washed into the river, the lower court hundred of these torpedoes at $2,000 each, and parts to 
granted the inj unction prayed for, but affixed a con- be added by the Carpenter Steel Company will con­
dition in the decree that when efficient means should siderably increase the cost. Thirty torpedoes of the 
have been provided to impound the heavier portion of type invented by Capt. J. A. Howell, of our navy, have 
the debris, the defendant should be entitled to have also been ordered, at a cost of $2,200 each, and it is ex­
the inj unction dissolved. The people appealed from pected that the first of these will be ready for trial in 
the condition affixed to the injunction, and the Su- August. 
preme Court affirmed the inj unction without any The competitive tests of these two torpedoes will be 
conditions. Judge Sawyer, in that portion of his de- looked for with much interest, particularly as public 
ci8ion relating to the erection of dams as a remedy attention has been so strongly directed to the perform­
for the evils, said: "Whether a dam can be constructed ance of the Whitehead torpedo by its work in the re­
to stand the pressure to which it wil l  necessarily be cent sinking of the Chilean warship the Blanco En ca­
subject under these circumstances, and whether it will lada, as described in the SCIENTIFIC AMERICAN of 
be of any material use in preventing the flow of the June 6. In the Howell torpedo  there are four sections. 
debris, and the filling of the river below, are questions The first contains the firing pin and its mechanisms ; 
upon which I am not fully advised ; but from the evi- the second. just behind it, the explosive charge and 
dence in the case, and of my observation of the pre- detonator; then comes the third, containing the fly­
mises, I am strongly impressed with the belief that wheel and screw gears ; finally, the stern, which holds 
sufficient of the debris will still pass over the dam in the driving mechanism. The characteristi.c feature of 
suspension with the water to maintain and even in- this torpedo is the heavy flywheel which propels it, 
crease the present fill of the river. and which is spun up by a steam turbine motor, which 

.. Besides, it is a very serious question in my mind forms a permanem; attach ment of the launching tube. 
whether any person or community can or ought to be The torpedo having once been placed in the tube, the 
required to submit to the continuous peril of living steam motor clutches the flywheel, and when steam is 
under or below such a dam as this must necessarily be applied it spins up the latter, and all the succeeding 
if it be made high enough to impound the coarser ma- movements until the torpedo reaches its target and i. 
terial-and this merely for the con ",enience of another exploded are performed automatically. 
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Brick Making, fronJ. a Trade to an Art. 

The great size and height of modern buildings in 
our large citiell has compelled more attention than 
ever to fire-proof construction. '.rwenty years ago, 
iron was the preferred material , taken presumably for 
its fire-resisting quality. But conflagrations like 
those of Chicago and Boston demonstrated that iron 
was the worst possible material. Then followed a 
general use of stone. Brick was not preferred from its 
then lack of artistic appearance and want of capacity 
for effect and expression. Stone, however, proved 
unreliable as a fire-resisting material, and some of 
them, in fact all except the sandstones, were found to 
tlasily disintegrate with the heat of a common, not to 
say a great, conflagration. 

But brick making has developed from a common 
mechanical occupation into an art. Forms have 
altered from the stiff 4x8 formula, to suit artistic situ­
ations in front .. , pilasters and cornices, and finally the 
crowning development is reached in the rapid and 
cheap production of the most elegant art forms and 
expressions in terra cotta, until now clay workers pro­
duce the best material for the most pretentious or 
elaborate structures , while retaining and in fact in · 

creasing the well known fire-resisting qualities. 
Only one thing is yet desired in order to render fire­

proof conditions absolute, and that is a are-proof mor­
tar. The brick itself is practical ly indestructible by 
any heat in a conflagration. The mortar will crumble, 
with its lime base, and weaken the wall. A mortar 
has recently been invented by a Germ an chemist that 
answers perfectly, it is said, but its great cost precludes 
its use, except, perhaps, for some particular purpose, 
as fire-proof vault construction, where expense is no 
object. There is not a singl e  field for invention that 
would reward the one betttlr who can discover a mor­
tar that would be both fire-proof and sufficiently cheap 
to be available. 

But, however, brick and terra cotta are being gener­
ally preferred, and never has there been such general 

J cieutifit �mtfitau. 
PROGRESS OF THE NORTH RIVER TUNNEL. 

The progress of work upon the North River tunnel 
has brought the main heading to a critical point. The 
rock upon the New York shore has been almost 
reached and the problem of getting over or through it 

SECTION OF RE-ENFORCING FILLING OVER THE TOP 

OF THE TUNNEL. 

now presents itself. The original plan would have 
carried the tunnel right t.hrough the crown of the rock, 
necessitating blast ing, with its attendant dangers and 
risk. The present contractors propose to attack the 
matter differently. Starting well back from the .shore, 

Good clay properly prepared is to be dumped into 
the channel at slack water, immediately above the 
line of tunnel. This will be continued until the 
depth of earth over the line of the top of the tunnel is 
increased to at least twenty feet. The depth of water 
at the critical places is from sixty to sixty-four feet. 
The filling to be introduced in no case is to reduce this 
dE,pth to less than thirty-one feet six inches at low 
tide : 15,000 to 20,000 cubic yards it is thought will 
suffice. 

To secure the mass from washing away, it may be 
put in bags wholly or in part and riprap and even 
piling, if necessary, may be used at the sides. The 
general section of the re.enforcing mass is shown in 
one of the cuts. 

Upon completion of the work the filling will be use­
less and the clay is to be dredged out and the river 
bed left in its original condition. Any inj ury done to 
neighboring piers from scouring is to be paid for by 
the tunnel com pany. 

The approval of the acting Secretary of War has 
been received, based upon the recommendation of a 
board · of engineers consisting of Cols. Henry L. Ab­
bott, C. B. Comstock, and G. L. Gillespie. Adequate 
safeguards in the way of supervision by the war de­
partment, and consent of the supervisor of the harbor 
of New York, with a bond of $200,000, have been ar­
ranged for in the permit. 

From an engineering standpoint the proposlld opera­
tion is of considerable interest. The weak point in the 
compressed air system of tunneling, which has been 
the sustaining a vertical heading, has been met, to a 
great extent, by the shield. This, by subdividing and 
protecting the exposed vertical area, has made the 
work safer. The adding to the overlying layer of earth 
operates in the same direction and appears quite ade­
quate to oVllrcome the weakness of the bottom. The 
sectional view of the river and tunnel is also of inter­
est, as showing how far the work has progressed. It 
will be seen that but little remains to be done to com-

THE NORTH RIVER TUNNEL-SECTION SHOWING THE PROGRESS OF WORK. 
preference shown for these materials as is foreshadow­
ed for the coming season. Safety and durability are 
beginning to usurp all other conditions in the erection 
of large build\ngs-a usurpation that has been ren­
dered permanent to brick and terra cotta by their 
becoming thoroughly artistic.-The Clay Worker. 

.'.1. 
Government Note Paper. 

Anybody who wishes can go into the big Crane & 
Co. 's factory at Dal ton, Mass. , and see the workmen 
place the blue silk on the machine that makes the pa­
per for all the United States notes. The silk comes in 
spools, and is made by Belding, of North-

at about the 3,800 foot mark, measuring from the west 
or New Jersey end of the tunnel, they propose to 
increase the up grade to two per cent and to approach 
the eastern terminus on an even slope. This will 
carry the line over the summit of the rock, a� shown in 
the upper cut. 

In doing this the bottom of the river is nearly 
reached , but five feet of silt and clay lying above the 
arch or top of the tunnel at one place. This intro­
duces an element of danger. The air pressure system 
as applied to sustaining a vertical heading introduces 
an element of unstable equilibrium that can only be 
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plete the connecting link between th� New York and 
New Jersey shores. 

A Volatile Compound of Iron. 

On this subject a paper was lately read before the 
Chemical Society, London, by Mond, Langer, and 
Quincke. 

Pursuing the researches which led some little time 
ago to the startl ing discovery that nickel formed with 
carbon monoxide the volatile compound N(CO)., these 
investigators have obtained a similar body containing 
iron. Its preparation is difficult, and the yield scanty. 

The method adopted consisted in reduc, 
ing ferrous oxalate in a stream of hydro­
gen at a temperature of 40()O C., and pass­
ing carbon monoxide over the product 
heated to about 800 C. Like the nickel 
compound, the new body is volatile, and 
is decomposed on heating, depositing a 
mirror of metallic iron. The supposition 
that (as but little of the substance can be 
obtained even from large quantities of 
iron) the formation of the mirror may be 
d ue to the presence of a trace of n ickel in 
the original iron salt is negatived by the 
fact of the deposited metal giving the re­
actions of iron. and thereby allowing its 
ident ity to be definitely established. 

ampton. It is sold here in Bangor. There 
is no more secret about it than there is 
about the water flowing over the dam 
above the toll bridge. The real secret is 
in the com position of the paper. The silk 
thread idea is secured by patent, to be 
sure, but the making of the paper, the 
compound of the ingredients, is safe in 
the head of J. Murray C rane, who re­
ceived the art fro m his father, who made 
bonds for Salmon P. Chase, Lincoln's 
Secretary of the Treasury, away back in  
war times. The pure linen pulp is in a 
big room, looking for all the world like 
any linen pulp. Then comes J. Murray 
Crane with a gri psack. He and the 
" grip" enter the room together, and it 
is  presu med that he locks the door, for 
the door is locked on the inside, and the 
"grip" does not look able to do it. They 
are closeted a hal f an hour. When they 
come out the pulp goes to the paper 

THE EASTERN GRADE-SURMOUNTING THE ROCK. 

It can be readily understood that as 
only extremely Sill all quantities of the 
new substance could be obtained, its sat­
i�factory analysis was difficult ; but the 
authors' n umbers point to its being of 
composition Similar to that, of the nickel 

machine, and Mr. Crane and the grip go home. But counteracted by a large overlying depth of solid ma­
the pulp is changed by that visit, and nobody has been terial. If the tunnel had but five feet of wet silt or 
able to penetrate the C rane secret. The company gets sand over it, there would be great danger of a dis­
about fifty times as much for that paper as for other astrollS and perhaps fatal collapse. Just above the 
linen paper made in the same mill.-Bango?' New8. tunnel there is a deep channel, giving a very charac-

• I. I • teristic section to the river at this point. The sudden 
A STICK of California redwood is being prepared in deepening is the cause of the trouble. The method of 

Detroit for the World 's Fair. Its dimensions are given dealing with the problem that is proposed is the fol-
as 16 feet wide, 13 feet long and 5 inches thick. lowing. 

compound and consider it to be repre­
sented by the formula Fe(CO) •. 

The bearing of the existence and properties of the 
new substance upon the cementation procees for con­
verting iron into steel was discussed. 

It a .ppears unlikely that the substance Fe(CO). is an 
agent in this conversion, inasmuch as it is decomposed 
at 1500 C. , but it may well be that the transference of 
carbon, that undoubtedly takes place, is due to the 
activity of some similar body. 
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AN IMPROVED WRENCH. 

The tool shown in the illustration has a wide range, 
for adjustment to various sizes of nut", and is of such 
form that it may be conveniently used in  places where 
it would be impossible to employ the common forms of 
wrenches. Fig. 1 is a view in perspective, partly broken 
away, Fig. 2 being a longitudinal section, while Fig. 3 
shows one of the jaws and the sliding block to which it 
is fixed, and Fig. 4 represents the central gear for oper­
ating the parts. Two circular bands, with shanks at­
tached to the handle, inclose the circular body of the 
wrench mount.ed in the head, and extending across the 
face of the body are undercut parallel recesses to re­
ceive the sliding blocks of the jaws, there being on the 
opposite face of the body a circular recess to receive 
the center gear, and a side recess in which the worm for 

McINTOSH'S WRENCH. 

operating the gear is mounted. The jaws protrude 
from one face of the wrench, and are made:integral 
with the sliding blocks, the jaws also having depend­
ing tongues moving between parallel bars of the w rench 
body, which guide and strengthen the jaws, the bars 
being cut away in the center to permit the passage of 
a bolt through the wrench. The central gear has teeth 
on its inner end engaging with the teeth on the jaw 
blocks; and on its larger end are teeth engaging a 
worm. mounted in a recess at right angles "to the gear, 
the worlD having at its outer end a milled thumb­
wheel, by turning which the gear will be actuated to 
force the jaws together or apart. Pivoted in the shank 
portion of the wrench is a t wo-armed pawl, either arm 
of the pawl being adapted to engage the teeth on the 
circumference of the body portion of the wrench 
mounted in the head, according to the way the wrench 
is to be turned. The desired adj ustment of the pawl 
is effected by means of a spring plate, which projects 
from the rear portion of the body, in position to en­
gage one of two pins in the rear portion of the wrench 
shank, by means of which the pawl may be held with 
either arm in engagement with the wrench body. 

This improvemen t  has been patented by Mr. C. A. 
McIntosh, of No. 709 Sixth Avenue, Vancouver, British 
Colombia, Canada. 

Jeitutifi t �tutrltaU. 
THE HORTICULTURAL BUILDING. 

The illustration given representing Horticultural 
Hall, of the W orId's Columbian Exposition, is from the 
approved uesigI1s, and will be of great interest. The 
building is situated immediately south of the entrance 
to J ackson Park from the Mid way Plaisance, and faces 
the lagoon. In frout is a flower terrace for outside 
exhibits, including tanks for nymphreas and the Vic­
toria regia. The front of the terrace, with its lew 
parapet betWeen large vases, borders the water, and 
its center forms a boat landing. 

The building is 1,000 feet long, with an extreme 
width of 286 feet. The plan is a central pavilion, with 
two end pavilions each connected to the center pavilion 
by front and rear curtains, forming two interior courts, 
each 88 by 270 feet. These courts are beautifully deco­
rated in color and planted with ornamental shrubs 
and flowers. ' The center pavilion is roofed by a crystal 
dome 187 feet in diameter and 113 feet high, under 
which will be exhibited the tallest pahns, bamboos, 
and tree ferns that can be procured. There is a gal­
lery in each of the pavilions. The galieries of the end 
pavilions are designed for cafes, the situation and the 
surrou ndings being particularly well adapted to recrea­
tion and refreshment. These cafes are surrounded by 
an arcade on three sides, from which charming views 
of the ground can be obtained. 

In this building will be exhibited all the varieties of 
flowers, plants, vines, seeds, horticultural implements, 
etc. Those exhibits requiring sunshine and light will 
be shown within the rear curtains, where the roof is 
entirely of glass and not too far removed from the 
plants. The front curtains and under the galleries are 
designed for exhibits that require only the ordinary 
amount of light. Provision is made to heat such parts 
as require it. 

The exterior of . the building is a staff or stucco, 
tinted a soft, warm buff, color being reserved for the 
interior and the courts. The appropriation for this 
building is $400,000. It will probably be built for 
something less than this sum. The architect is Mr. 
C. O. Jones. 

AN IMPROVED VELOCIPEDE. 

The illustration represents a simple and effective 
mechanism for steering or guiding a velocipede, the 
construction beinl'; such that when two small forward 
wheels are employed both of them may be made to 
act as steering wheels. The guard for the rear drive 
wheel is also maiutained at the same distance from the 
periphery of the wheel, whether the latter be raised 
by obstructions or travels upon smooth ground. The 
backbone of the mal'hine is preferably tubular, and 
each member of the fork at its rear extremity is 
formed with two spaced horns, somewhat of the shape 
of the letter C, the rear or drive wheel being mounted 
on an axle turning in bearing blO'.lks supported on the 
lower horns. Attached to the axle is a sprocket wheel, 
connected by belt in the usual way with a sprocket 
wheel on the pedal shaft, and the guard over the 
drive wheel is directly connected with the bearing 
blocks by m eans of central and side arms, the central 
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arms being carried downward through apertures in 
the upper horns of the fork. The central arms are 
slightly curved between the upper arms of the fork 
and the bearing block, and around this portion are 
coiled springs. Rods or bars also pass downward from 
the seat-supporting member, and are secured to the 
u pper and lower horns on each side, these rods pass­
ing through apertures in the bearing blocks and 
springs being coiled around them to rest upon the 
bearing blocks and bear also against the upper horns 
of the fork. The guard is thus always held at the 
same distance above the wheel, but the bearing 
blocks as they rise compress both sets of springs, 

LESSELLS' VELOCIPEDE. 

which force the blocks downward as soon as the ob­
struction is passed. At the center of the forward axle 
is a block having a circular opening through which 
passes a short shaft, parallel with a forwardly and up­
wardly extending portion of the backbone, the shaft 
being held to turn in hangers or brackets from this 
member. This shaft has a longitudinal groove in 
which a rib of the block enters, and between the upper 
and the intermediate hanger is a second block, which 
may serve as a bearing for the axle should it he desir­
able to' use forward wheels of a larger size. Springs 
are coiled around the shaft between the blocks and 
hangers, and at the upper end of the shaft is a bevel 
gear meshing with a gear on the lower end of the steer­
ing .shaft. On th is  shaft is a regulator, consisti ng of a 
semicircu lar rod, fitted over the upper forward mem­
ber of the backbone, and carrying coiled springs ar­
ranged in such a way that the turning of the steering 
wheels will compress one of the springs, the wheels be­
ing returned to straight position by the springs when 
the steering shaft is released by the rider. 

This invention has been patented by Mr. Allan H. 
Lesselis, of No. 18 Balmoral Road, New Brighton, 
Oheshire, England . 

THE WORLD'S COLUMBIAN EXFOSITION-THE HORTICULTURAL BUILDING, 
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Notes of" the Alllazo n. 

After Para, Santarem is the most important town on 
the Amazon, and i s  200 miles above the former city. 
Here is an American colony which is fairly prosperous, 
a New York gentleman of means taking m uch i nterest 
in it. Cocoa and other staples (orm the commerce of 
the place, not m uch being done in rub ber. It has 
about 200 inhabitauts and is fairly health y. 

The river is nothing if not broad. If it  were not for 
the island Clumps, one could readily get out sight of 
land. Let one attem pt to cross it in a row boat and he 
would not fai l to appreciate the magnitude of this big 
river. 

It  is hardly possible for a great populous n ation to 
obtain a habi tation on the banks of the Amazon. I t  
is hardly fitted for the prod uction c f  food and supplies 
for a large n u mber of people. Take cotton for in­
stance. A very long white staple grows well, but to 
clear for it is to do away with the seringa t ree, and the 
latter crop is  more profitable than any of the products 
of the temperate climes. Nature does its own planting, 
hoeing, everything save the gathering. and comes very 
nearly doing that, as it only needs the stroke o f  the 
machete to set the gum trickling. 

The crop is a h eavy one. T wenty Indians well fed 
will make 40,000 ib. of rubber in a season. A day's 
work for an Indian is a path of one or t w o  miles long 
i n  the forest. I n  this path he will probably find 150 
suitable trees which one after another he taps,  dexter­
ously cutting so as not to penetrate beyond the bark. 
To go through the bark and not touch the wood gives 
the best results, and Indian skill is i ntuitively culti­
vated to this  end. From his early morning task the 
I ndian returns to camp at 9 A. M., and three hours is 
spent 1:1 break fast and n eeded rest. At noon he 
starts out again for the sap, which he can collect i n  
t w o  hours, a n d  then comes the smoking process. The 
locality is prominent by the peculiar odor of 
the burning palm n u t s. Follow your nose if 
it  i s  late in the day and you will soon corne 
to an Indian smoking his rubber. After 'h i s  
fi r e  is started he covers i t  o v e r  with a n  in­
verted earthen pan 15 inches high and the 
same in diameter. This form s  an arch, with 
admission for air at the bottom. A hole in 
the top of the pan, when i nverted, is  a pass­
age for the ISmoke. He n ext brings from his 
shed a form say twelve inches long and nine 
broad, diamond i n  shape and slightly oval 
on one side. On this oval side he pours a 
dipperful of milk,  and after it has ceased to 
drip in the pail ,  he passes it quickly i uto the 
swoke. Moving it quickly, he holds it <in the 
smoke for half a minute, and a change has 
taken place which is wonderful to the reflec­
tive mind. The milk has been set, the white 
sap has become a layer of une, tough India 
ru bber. In a twinkling h e  pours over this 
layer another coat of milk and agai n  the 
stick goes into the smoke, a process to be 
repeated thirty or forty times,  or until the 
mass is thick enough to form the biscuit- of 
commerce. 

Usually the biscuit remains on the mould 
or stick twenty-four hours in order to be­
come dry. W hen fi rst taken off the mould 
the cakes are of a light gray color, but this 
changes gradually into the shade to which we are ac­
customed. 

The q uality depends u pon the care in making and 
the condition s  i n  gatb ering. Fine Para should h ave 
no lumps in it, or clotted milk, wh ich i s  likely to occ u r  
o n  w e t  days, as water is a p t  t o  coagulate t h e  milk. 

The curi n g  process is  i nvariably carried on at the 
forest l ine. Once milk was transported in cans, but 
this was speed ily abandoned, and primitive methods, 
however they may look to the eye of system and 
organization, have been found in practice to be the 
better. 

Wealth lies all around you. O u e  burr from the 
B razi l ian nut tree contai n s  two q u arts of nuts. A 
hun dred pounds of them in N e w  York are worth $20. 
Go over to B rooklyn when the Manaos steamer comes 
in,  and see the wealth in n uts and rubber that is 
dum ped on to the wharf. Cases of rubber of a value 
of $500 and more roll by you from the top of a cargo 
whose foundation is n u ts. 

In the rubber districts, farina is cultivated. This i s  
t h e  o n l y  flour that the Indian will eat, and t h e  Brazil­
ian uses i t  largel y. It makes good bread. 

Passing from the Amazon into the Madeira, w e  find 
the rubber trees more abu ndant, in fact, it is the great 
rubber district. It is  2,200 miles long. The change i n  
passi n g  from the Amazon to the Madeira is  very per­
ceptible. Now the bank s  are higher, the country is 
comparatively dry ; and vines and plants are not so 
marked. Great as the Madeira is, and it is three 
miles wide at its mouth, it is a child to the mighty 
Amazon. Fifteen fathoms of water are found in the 
Amazon 1,000 miles from its mouth, and steamers, war 
vessels and all sorts of craft pass this  point as if it 
were a mighty ocean. Reflect a m oment, how many 
rivers in America would allow this. The puffing flat 
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bottom steamer is the only vessel on the Mississippi 
above New Orleaus, and all rivers choke off free trans­
portation a few miles from their mouths. 

All transportation up the Madeira starts from 
Manaos, the ideal city of the simple Amazonese. Here 
the people call the Amazon the Solimoens, and fart.her 
u p  another change is made, and it is  named Maranon. 
Manaos is really o n  the Rio N egros, but it is  near a 
fork of the two rivers, w h ich j u nction is one of the 
sights of the Amazon. The Negros, as its name indi­
cates, is a black stream, not very rapid at this place, 
but twice as wide as the Solimoens. The two rivers 
meet at nearly right angles, the blue black of the 
broad river pressing slowly out the torrent, yellow in 
color, of the Amazon. The latter, vigorous in motion, 
dashes fiercely at it, at times holding it back, but as it 
is colder than the other, it in the end sinks out of 
sight, passing underneath for m iles, when its yellow 
cu rrent emerges i n  eddies at the surface. The I ndians 
apply realist ic  names to these two ri vers i n  view of 
their peculiarities ; one Uley call the " Living River;' 
the other the " Dead . "  

The impression that t h e  banks of t h e  rivers are full 
of game and animals is  far from correct. One Bees very 
few of the larger ani mals, even i n  an extended trip. 

The country of cou rse is  i n  the hands of the natives, 
and will never emerge from its present method s and 
modes unti l  other nations emigrate to it. H it could 
b e  found prac ticable to introd uce systematic labor in 
the forests, great wealth coul d  be obtai ned,  but the 
present outlook i s  not favorable for any such change. 
-India Rubber World. 

A POWER HACK SAW. 

A powerful little machine for sawing steel and other 
metal bars i s  shown in the accom panying engraving. 
It is  manu factured by the Mil lers Falls  Company, of 

A POWER HACK SAW. 

New York City, and is adapted to be run by a belt. 
One saw b lade used in this machin e  will  do much more 
work than one used by hand, as the speed and pressu re 
are regulated and u niform . We have seen a steel bar 
5 inches in diameter that was cut quite clean by this 
machine. It  may be used for cutting rai lroad rails. 
The machine runs at the rate of forty strokes a min­
ute, and does its work without attention. 

• · e ·  • 
The Publ1c Forests. 

We have more than once alluded to a section in the 
act repealing the timber cul ture laws, which was ap­
proved on the last day of the last session of CongreHs, 
and which authorizes the President of the United 
States, from time to time, to set apart public lands 
bearing forests o r  in part covered with tim ber or un­
d ergrowth as public reservations. The final clause of 
the section reads as follows : " And the President shall  
by p ublic proclamation declare the [establishment of 
such reservations and the limits thereof. " This section 
has been interpreted as having a more than permissive 
force. Commissioner Carter, of the General Land 
Office, has issued a circular to special &.gents, ill which 
it  is  held that, for the purpose of carrying into effect 
the provisions of the act, it is  important to reserve all 
public lands w hich bear forests or which are covered 
with t imber or undergrowth on which the timber is 
not absolutely required. for the legitimate use and 
necessities of the residents of the Territory or State in 
which these lands are situated, or for the promotion of 
settlement or for the d evelopment of the natural re­
sources of the region in the immediate vicinity of the 
forest lands in question. 

The circular goes on to instruct the agents that it is  
of the first importance to reserve all  public lands in 
mountainous and .other regions which are covered with 
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timber or u ndergrowth, at the headwaters of rivers 
and along the banks of streams, where such forests are 
the natural agents for absorbing moisture, check­
ing mountain torrents and preventing the sudden 
melting of the snow and the floods which follow. 
Special agents are directed to make a personal exami­
nation of s uch forest lands, and to acquaint themselves 
in every possible way with the facts as to the val ue of 
these lands for all pu�poses, and such investigations 
are to be reported to the Land Office. Furthermore, 
they are to submit a report, with a recommendation in 
each case, as to whether the lands exami ned should be 
set apart as a reservation, together with the reasons 
for this recommendation. This recommendation and 
the reasons therefore, w i th the full description of the 
lands under investigation, are to be p ublished in the 
land offices and in the newspapers of the vicinity, an<l 
it must be stated that the obj ect of such pu blication i s  
t o  g i v e  timely notice of t h e  proposed reservation, s o  
that all persons w h o  h ave a n y  in terest, either in favor 
of or in opposition to its establishment, may have an 
opportunity to petition or remonstrate. This must be 
done in time to have these vie ws considered before final 
action is taken in regard to the establishment of a 
reservation. Wherever there seem s  to be any im m i­
nent danger to the tim ber of any particular: tract which 
has beeu con sidered as a proper one for reservation, 
the agent is to report this danger at once and state his 
reasons for believing that there is necessity for im­
mediate action. 

All this is done in order to lay before the President 
such in formation as will enable him to take i n telligent 
action thereon. Of course, there are other means of 
acquiring information which tho President can make 
use of, and it is altogether prop -�' that any one who 
has any special knowledge in this direction shall place 
it  at his service. The American Forestry Association, 

we are glad to see, is taking steps to ex­
amine certain forest areas inl.order to ascer­
tain whether they should be reserved from 
settlement. There is very little danger that 
the Chief Executive of the n ation will in­
clude too large a fraction of the' public do­
main in these reservations ; and even if lands 
which are'more valuable for agriculture;than 
for their fore�ts should be included, it 'Would 
be very easy afterward to turn them over to 
settlers. Indeed, we have urged that all for­
est landf! should be withheld from entry 
until the data which special agents of the 
Land Office are now instructed to collect 
could be ascertained by a commission of 
scientific men. The present action, how­
ever, is  m uch better than no action at all ; 
but what protection is there thrown around 
these reservations even after the President 
has made his proclamation to set them 
apart ? So far as we are aware, no legal pro­
vision is made for guarding them against 
depredation or protecting them from fire. 
It has been our opinion that the United 
States army was the proper force to use i n  
guarding the forests on t h e  national domain, 
and we have urged that thesel forest lands 
withdrawn from entry should be placed 
under the charge of the army. This has 
been done to some extent in the case of the 

Yellowstone reservation and the great SequoIa reser­
vations of California. If it is practicable to place such 
reservations as are declared by the President u nder this 
same guardianship, we shall feel that something has 
been done for our forellts which promises to have prac­
t ical value, and the brief section which was attache d  to 
an act relating to q uite another matter may prove an 
im portant piece of legislation in the history of the for­
ests of the nation.- Garden and Forest . 

• I • • •  
A Railway Sprinkler. 

The opening of the n e w  Inter-Urban line, between 
St. Paul and Minneapolis, has discovered the fact that 
outside the cities and while traversing some six miles 
or more of the distance which is beyond the pale of 
the water mains, on certain favorable days the 
d ust is fou ud to be a n o  small  and decidedl y  un­
pleasant feature of an otherwise delightful ride. To 
remedy this evil there is  al most finished at the shops of 
the Minneapolis City Railway a giant tank ,  made of 
one-eighth inch boiler  iron, aud mounted on a flat car 
carried on four 36 inch wheels. A piece of four inch 
steam pipe capped at each end, and suitably perfor­
ated with small drill h oles, rests acrOS8 the rear plat­
forIl!. The connecting pipes, of the same diameter as 
the cross pipe, connect it with the tank and insure a 
bountiful supply of water. It is intended to draw the 
tank car behind a motor car, and by making a trip 
every two hours, the entire length of the line will be 
sprinkled in a round trip of eighty m i n utes. 

• • • • • 
THE distance of the horizon is governed by the height 

of the eye above the earth or sea. On the sea, with 
the eye at a beight of five feet, the distance would be 
three miles ; at sixty feet in height, ten miles. 
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<b1oneeponbence. 

To the Edit01· of the Scientific American : 
In your issue of July 4, in the article on . .  Florida 

Phosphate Deposi ts, " Prof. Wyatt speaks in a very 
discouraging manner regarding transportation facili­
ties in the phosphate district. 

Knowing that you do not wish to convey an erro­
neous impression, I would call your attention to the 
fact that our company was incorporated by special 
act of the Florida Legislature on May 13, 1891 ; we have 
three survey ing parties alrea dy at work, and it is in­
tended to have our rail road in  operation in one year. 
It wil l  be the only standard gauge steel railway in 
South Florida traversing the phosphate districts and 
enabling the various phosphate com panies to deliver 
directly from the cars to sea-going vessels at deep 
water. This wi l l  not only make traveling a comfort, 
but correct the present evils spoken of. 

Prof. Wyatt, undoubtedly, was not cognizant of our 
enterprise at the time of wri ting his article. 

As the Arcadia, Gulf Coast and Lakeland Railroad 
will  do so much to overcome these impediments and 
difficulties Prof. Wyatt mentions, I trust that you will .  
in the interest of further enlightenment to your read­
ers, give publicity to the facts here stated. 

ANTHONY PETERS, Pres. 
Boston, Mass. , July 8, 1891 .  

• • • 1 • 
Edison's CosD1leal Telephone. 

To the Editor of the Scientific American : 
Your correspondent of last week, i n  his criticism of 

Mr. Edison's cosmical telephone, displays either a 
lamentable ignorance of the pJ·inciples of physics or a 
total misconception of Mr. Edison's plans. His chief 
objection:was that there was no interplanetary medium 
capable of transmitting sound waves. Now from the 
very construct ion of Mr. Edison's apparatus it is evi· 
dent that the waves that he operates with are not 
sound waves, but electro·magnetic waves. 

The solar tempests give rise to these electric waves, 
which cross space with the velocity of light, and cause 
magnetic disturbances on the earth. 'fhe object of  the 
cosmial telephone is to change these electric waves 
into sound waves and render them audible. 

Regarding the supposition that the sounds heard by 
Mr. Edison in the experiment with the long distance 
telephone were of t!eismic origin, I should say that 
Mr. Whitmore had confounded the electric with the 
acoustic telephone. No earthq uake jars acting on a 
telephone line woul:! be audi ble in the receiver unless 
they were accom panied with some magnetic disturb-

Jtitutifi t 1\tutri tau. 
These magnetic variations and disturbances set up  a 

varying electric current in the wire surrounding the 
iron mountain, and passing through the helix of a tele­
phone receiver, cause its diaphragm to vibrate corre­
sponding to the undulations of the current, thus pro­
ducing sound. 

Thus it will be seen that the sounds heard at the 
cosmical telephone receiver are purely local, depending 
for their existence on the magnetic disturbance of the 
iron mountain, and are total ly  independent of any ma­
terial med ium existing between the sun and earth. It 
may be that the magnetic effects produced by the sun 
on the iron mountain are unaccom panied by sounds at 
the sun itself ; nevertheless any magnetic distu rbance 
at the mountain, no matter what its origin,  will create 
sounds in the telephone receiver. 

In concl usion, then, we may reason that the sounds 
heard at the cosmical receiver in no way depend upon 
material medium existing between sun and earth, or 
that the exit!tence of sounds heard at the coslllical 
receiver need necessarily imply that corresponding 
sounds, or even any sound at all, exists or is created at 
or by the sun during its influence on the i ron moun-
tain. FRANK McMILLAN. 

191 S. Desplaines, Chicago. 

PHOTOGRAPHIC NOTES. 

Photographs on Silk.-Those chemists who are prac­
tical photographers can well utilize s i lk for presenting 
their customers with souvenirs-sachets, almanacs, 
etc.-at C hristmas time. Sensitized si lk can now be 
obtained commercially, but there is not much difficulty 
in preparing it. China silk we have found to be the 
best, and there is a great variety of ground tints to 
choose from. The silk mUllt be well washed to free it 
from dressing, and then immersed in the following so­
lution : 

Common salt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 grammes. 
Arrowroot • • • • • . . . •  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4: ., 
Acetic acid . . . . . . . . • . • . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 15 ce. 
Distilled water. . •  . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 100 cc. 

The arrowroot is dissolved in the water by the aid of 
a gentle heat, and then the other ingredients added, 
and finally-

Tannin. . . . . . . . . . . . • . • .  • . . .  . . . . . . . .  . . . . .  . .  . . ,  . •  4 grammes, 

dissolved in-
Distilled water. . • .  • •  . . . . . . .  . . . . . . .  . . . . . . . .  . . . • . . • . . .  . . . . .  100 cc. 

are also added, and the rnixtur"l filtered. The silk its 
allowed to lie in this salti ng bath for three minutes, 
hung up to dry, and afterward sensitized on a silver 
bath as follows : 

ance. Nitrate of silver. . . . .  . . . . • • •  . . •  . •• . • . • . • . . . .  . . • .  . . . 3 lI:rammes. 

It is hardly reasonable to suppose that Mr. Edison is DIstilled water . . • • . . . • . . . . . . . . • . • . • . • • . . . . . . . . . . •• 25 ce. 

ignorant of the elementary laws of physics, especially 
Nitric acid . . . . . . . . . . . . . . . .  . . . . • . • . . . . . . . . . . • . . . . .  � drop. 

in the branches of acoustics and electricity. Whether The silk is floated on this for one minute, then hung 

or not h is  experiment is successful, his theory is per- up ti l l  surface dry, and finally pinned out on a board 

fectly sound. R. W. WOOD, JR. till thoroughly dry. It is printed in the usual way, 

Jamaica Plain, .Tuly 3, 1891. and washed and toned as usual, though we have found 
• • •  ' • the mixed acetate and sulphocyanide bath give the 

,The C osD1leal Telephone. best tones. 
To the Edit01· of the Scientific Ame1·ican: A New Silvering Bath.-M. Dagreve, in Les Annales 

Referring to the com munication of Mr. E. B. Whit- Photographiques, suggests the following method of sil­

more, in your issue of July 4, on Edison's cosmical tele· vering old plated or copper articles, which may be llse­

phone, it would seem that the writer has misconstrued ful to any chemist who has some old fixing baths and 

the meaning of the article to which reference is made. some worn electroplate : The articles to be plated are 

Is it to be supposed that Mr. Edison expects any- well washed with soap and water and then immersed 

thing like the direct transmission of sound waves from in an old fixing bath which has been used for fixing 

the sun by any material medium such as air ? It is plates. In a very short time a deposit of silver forms, 

pretty thoroughly determined that there is a relation and then the article t!hould be taken out, rinsed, pol­

of some sort between the di sturbances on the sun's ished w ith a soft leather, and again i m mersed till the 

surface and the electric and magnetic terrestrial dis- deposited silver is thick enough. When an extra th ick 

t urbances. It has been show n  that the existence of coating it! desired, a piece of wire it! affixed to the ob­

such disturbances, as evidenced by sun spots, is practi- ject, and at the other end of the wire a sheet of zinc, 

cal ly coincident with the electrical storms on the earth. allowing 1 square centimeter of zinc to every square 

It being assumed that the velocity of light and elec- decimeter of the article to be plated. It is not ad vis­

tricity are practically the same, there would seem to able to use old print fixing baths for this purpose, as 

be no reason why Mr. Edison should not hear, in the silver has a peculiar yellow tinge ; but chloride of 

the cosmical telephone. sounds caused by electric and silver which has not been exposed to light may be used . 

magnetic induction due to the activity of the sun. If Iodides in the Developer.-Herr Lainer, of th� Vienna 

a person should speak in a telephone in C hicago, he Institute of Photography, has been examining the ac­

would not expect to wait hours for the sound to reach tion of iodine and iodides in hydroquinone, eikonogen, 

New York through the medium of the air when it and pyro developers, and has found that their action is 

could be transmitted by the inductive action of the precisely the opposite to that of bromides ; the latter, 

telephone in a period al most infinitely short. . as is wal l known, tending to the increase of contrast, 

New York, July 4, 1891. GEO. M. H OPKINS. whereas iodine and iodides tend to produce reduction 
• • •  • of contra8t,  and, if used in excess, to very flat nega-

Edison's CosD1leal Telephone. tives. A 1 per cent solution of iodine in eq ual parts of 

To the Editor of the Scientific American : alcohol and water is recommended, and the addition of 

In your issue of  July 4 a correspondent comments 2 or 3 drops of such tincture to every ounce of developer 

upon Edison's "Cosmical Telephone,"  and, j udging has a striking effect. 
from his remarks, is evidently misinformed as to the Borax in Developing Solutions.-The addition of 
theory upon which the experiments are based. borax to developing solutions has often been noticed 

He supposes that Mr. Edi.son proposes to deal with to retard development, yet borax is distinctly alkaline. 

Bounds transmitted directly from the sun, which, as he The apparent anomaly has been explained by M. Aug. 

correctly reasons ,  would indeed be impossi ble. Lambert, who calls attention to the well known fact 

What the great inventor does take advantage of in that borax reacts with the polyhydric alcoh,'ls, l i berat­
his attempt to reproduce the supposed noises at the jng boric acid. The same thing takes place with pyro­

sun is the fact that that heavenly bod y produces, or gallol and hydroquinone. Thus, borax added in small 
is supposed to produce, magnetic disturbances in the I quantit.iet! to pyrogallol converts it into a true acid 

iron mountain which he has surrounded bf a number I which reddens litmus. It is the same with tannin and 

of turns of wire. The action tben is the same in prin- pyrocatechin, so that with these substances the addi­

ciple as the ordinary Bell telephone. tion of an alkaline borate is eQuivalent to the addition 
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of an acid, the salt in this C88e causing retardation.  But 
this reaction is not produced with the isomers t)f pyro­
catechin,  i. e . ,  hydroquinone and resorcin. Neither is 
it produced with the ether-developing agents now in 
use. Here borax does not give rise to any acid, and 
acts merely by its alkalinity. 

A New Platinum and Gold Toning Bath.-A well 
known amateur, the Rev. H. B. Hare, has suggested 
the use of the ordinary gold and borax toning bath and 
then a platinulll bath for ordiD&ry albumen prints. 
The prints are just wetted, then immersed in the ordi­
nary borax bath A : 

(A) 
Chloride of lI:old . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  2 grains. 
Borax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !IO .. 
Water. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 ounces. 

The prints are allo wed to remain in this ti l l  they as­
sume a warm brown color, are then removed and 
placed for a minute in clean water, and then placed in 
the platinulll hath B : 

(B) 
Chioropiatinite of potassium . . . . . . . . . • . . . . . . • • • • . • • • • •  :u IIraius. 
Citric acid . . . . . . . . . . . . . . • . . . . . . . • • . • . . . . • • . . • • • . . • • . . •  6() .. 
Salt . . . • . . . . • . • . • . • • . . . • . . • . . <0 • • • • • • • • • • • • • • • • • • • • • • •  96 
Waler. • . • . . . . • . • . . . . . . • . •  . . . . . • . • . • . . . . . •  . . . . . • • . • .  • • •  12 oonces. 

When they quickly assume a fine purple black. 
Reducing Over-dense .Negativ€s.-Belizki recom­

mends the following formula. It m ust be mixed in the 
order given : 

Water.  . . . . . . . . . . • • . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  200 parts. 
Pota.sium ferric oxalate . . . . . . . . . . . . •  . • •  . • . • . . • .  • . . •  . .  . 10 .. 
Sodium sulphite (neotral) . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; • .  8 .. 
Oxalic acid . . . • . • . • • . • . . . • . • • . • . • • • . • .  o • • •  • • • • • • • • • • • • 8 " 
Sodium hypo8ulphite . . . . .  . . . . . . . . . . . . . . • • • • . . . . . . . . . .  50 " 

It will retain its working strength if kept in the dark. 
and may be used over and over, so long as it has a green 
color. 

Photographic Perspective.-Very few photographs of 
landscapes are correct in perspective. Mr. A. Mallock 
has been disscussing in Natu1·e the optical factors which 
detllrmine this, and in the course of his article he says 
that any photograph taken with a lens of less than 
about a foot focal length must exaggerate all the d is­
tances or make objects i n  the picture look smaller than 
they should. The only remedy for thi�, in his opinion, 
is t.o enlarge t.he picture until the right distance to view 
it from becomes also the convenient distllonce. Even if 
this be done, however, there is still a tendency to view 
the picture too far oft' ; for few lenses, except those for 
portraits, embrace an angle so small as to be taken in 
at a single glance, and people are naturally inclined to 
stand far enough from a picture to see the whole of it 
at once. Still, a proper amount of enlargement offers 
the best means of making a photograph give a true 
idea of the scene which it represents ; and this is es­
pecial ly true of the small pictures taken by so-called 
.. detective " cameras, having lenses varying frQID foo·r 
to six inches in focal length ; and it is for this end, and 
not. in general, to enable more detail to be seen, that 

the enlarging process is most useful. -Chemist and 
Druggist . 

Direct Positives.-At the Royal Society's soiree re ­
cently, Professor Emerson Reynolds exhibited a series 
of new derivatives and had a paper on the subject at 
the Chemical Society, on May 7, where the photographs 
were aillo exhibited. It is tetrathiocarbamidammonium 
brumide (H,N.CS).H,NBr. which is the  most eft'ecth"e 
agent, the presence of only one-hundredth of a grain 
per ounce of " ei konogen " developer causing the 
negative image that first appears to change into a rich 
colored positive. The series of six small photographs 
show the process of reversal interru pted at different 
stages, so that the transition from a negative to a posi­
tive can be traced. At the Chemical Society, Mr. 
Groves drew attention to the curious fa.ct that the sil­
ver deposit, which, in  the early stage of development, 
apparently behaves like that forming an ordinary neg­
ative image, in the l ater stage becomes soluble. It will 
be a splendid thing, says the Chemist and Druggist, for 
lantern photography if this process is perfected ; but 
as yet it can only be considered to be in the experi­
mental stage. 

------------.. � . ... , �  . .------------
Design Cor a Very Fast Steamer. 

Messrs. James aud George Thomson, Glasgow, have 
modeled a new steamer guaranteed to steam at the 
rate of 23� knots an hour, which will enable the vessel 
to cross the Atlantic within five days. The vessel is to 
be about 630 ft. long by 70 ft. beam. The lines are very 
fine. The new vessel will have twin screws 22 ft. or 

23 ft. in diameter, well supp<>rted. There are fou r  fun� 
nels, and about 200 ft. of the length of the ship is left 
for the boiler!! and bunkers. The engines are to be 
tri ple compound, with four cylinders working four 
cranks. They wi ll probably indicate 33,000 indicated 
horse power. Accommodation is provided for 700 first 
and 300 second class passengers and about 400 · em , ·  

grants, and all the arrangements worked out  i n  the 

plans are far ahead, as far as regards luxury and com­

fort, of anything yet produced. The plat ing of the 
ship is carried up to the promenade d t'ck. which rl1ns 
from end to end,  and a width of abont 20 ft. on lIach 
side is left for wal king. On the promenade deck are 
twelve machine gnns, and in other respects the vessel 

is made suitable for an armed cruiser. 
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VALLEY' S  RAILROAD FOR LUMBERMEN, ETC. 

A rai lroad of in expensive construction, and which is 
desit;:med to be strong and d u rable, and especial l y  
adapted f o r  u s e  i n  t i mber l a n d s  f o r  getting o u t  logs, o r  
i n  the n e i g h  borhood of mines, f o r  tran sport i n g  coal , 
ores, or refuse, is s h o w n  i n  t h e  accom pan ying i l lustra­
tion.  This road, w i t h  a carriage particularly d esigned 
for use therewith,  having a novel and effecti ve sty l e  of 
brake, fo r m s  the subject of fi v e  pate n ts issued to M r. 
John N. Val l e y ,  of No. 643 Jersey Avenue, Jersey 
C i t y ,  N. J .  

T h e  single rail or track of t h i s  rai lroad is  s u p ported 
by hangers from overhead longi tudinally-ranging 
strin gers, which are themselves susta i ned by down­
ward l y  d i verging pai rs of  posts or struts set i n to 
(or on) the grou n d ,  the tops of  these posts being let 
into opposite  sides o f  the stringer, whp,re they are 
fastened by a b o l t .  W h ere the road curves more or 
less s h a r p l y  to the r ight or left,  the adjacent ends of 
the stringer sect ions are pi votal l y  con n ected hy 
mea n s  of  a p a i r  of l in k s  and bolts, but w h ere the road 
is o r d i n a r i l y  straight,  the ends of  t h e  sections are sim­
ply halved and bolted toget her. The han gers pass 
central l y  th rough the t i m be r  sleeper,  each side of the 
top outer edge of which constitutes t h e  ' track, and t h e  
lower e n d s  of t h e  han gers are screw-threaded, and 
carry H u ts,  on which the sleeper rests. This allows 
the sleeper to b e  r ead i l y  set h i gher  or lower on any 
,particu lar hanger, to regulate the level of the sleeper 

Jtitnt if i t �mtrj tan. 
be read i l y  removable f o r  reversing the wheels, a s  m ay 
be desired w h ere the mai n l i n e  of a t rack is supplied 
with metal rai ls ,  consisting of tiat bar i ro n  attacheel on 
each side of the top outer ed ge of the s leeper. I n  this 
case the w heel flan ges will  travel on t h e  i n � i el e  of  t.he 
rails,  w h i le, w i th the sleeper alone const i t uting the 
t rack, as woulel be the case i n  branch tracks o r  where 
the work was l i ght, t h e  w h eel  flanges would be on i ts 
outer side. 

T h i s  carriage is  also provi ded with a special forlll of  
b rake, i n  which the brake shoe extends longi tudinally 
j u st beneath the t rack, at the i n side o f  the carri age, 
and is su spended from a b rake lever fulcrumed on the 
V -shaped b race of the carriage. Vertica l l y  exten d i n l,!'  
d iverging arms,  formed i n tegra l l y, a re bolted to the 
shoe at their lower ends, the u p per e n d  of the arlllS, at 
the poi n t  of u n i o n ,  being pivoted to a bent portion of  
the b rake le ver. The brake shoe is  angular, and i s  
adapted t o  bear agai mt t h e  bottom a n d  o n e  6ide o f  
the track sleeper. O n t h e  i n n e r  side of t h e  carri a ge, 
opposite the b rake shoe, i s  a beveled surface, w h e reby, 
as the brake lever is  t h r o w n  to bring the shoe agai nst  
the bottom of the track, the beveled su rface of the 
carri age wi l l  cause the shoe also to move latera l l y, and 
pres s l ike w ise against t h e  side of the t rack. 

The construction covered by these several patents 
admits of cons id erable mod i fications, as may be cal led 
for on acco u n t  of  the vary i n g  nature of  the ground i n  
d i fferent sections, or t h e  amount a n d  k i n d  of  service 

have been tried i n  Alaska, and both h a ve yielded re 
markable crops. I was surpriEed not to find anywhere 
among the w h i te traders and missionaries any hot beds, 
for the use of which the climate seems to be particularly 
adapted. The s u m mer season is short in months, b u t  
i n  point of  hours of s u n s h i n e  i t  i s  equal to a bout six 
months of our s u m mer. B y  the gift o f  the midn ight 
sun, Provi dence has i n tended at least a partial eq uali­
zation for the benetit of the poor Alaskan. 

The tundra land i s  a dreary moor wh ich frames the 
western shore of Alaska. I t  consists of  d e posi t s  made 
by the gre a t  stream s, the Yukon, Kuskokvi m ,  and 
N n shagak, through the ages. All these streams are 
full  of  driftwood and sediment,  and are grad ually build­
ing new territory out into Behring Sea. The tundra 
is, t h erefore, practical ly  delta land, con sisting of a 
stratum of s u n ken and interlaced water-logged d ri ft­
wood, eovered w i th silt or clay on wh ich a layer of 
peaty vegetable remai n s, form ing a foundation for the 
e n d l ess m oss. Throughout this i m mense plain of 
" made " land 't h ere are pools and lakes and dead riv­
ers w h ich are inhabited d u ring the summer by mil l ions 
of d ucks, geese, anel'cranes, who have developed i n  t h at 
region s the great breeding ground of t h e  world.  The 
n u m bers of  these aq u atic birds which are seen on a 
summer tri p throu gh the tund ra are s impl y  beyond 
com prehension. I m ysel f have seen the sky as black 
w i t h  geese as if a swarm of locu sts were d e�cen rl i n g, 
and I have also enj oyed the pecu liar sport of hunting 

AN ELEVATED RAILROAD AND LOG CARRIER FOR LUMBERMEN'S USE, ETC. 

and the track rail, by simpl y screwi n g  the h anger n u ts req u i red. The :;t ruct u re anu cars w ay also be lllaue of w i l d  geese with a club. The tundra m oss is li berally 
u p  or down. The hangers are also preferab l y  connected metal and wood in I;uch wanner as to be serv iceable w ixed with a m oss-like plant, bearin g  a b l u e  berry, 
to the stringer by scre w in g  their  t h readed u p per ends  for the transportation of passen gers. which geese and ducks consider a rare delicacy. It 
into the stringer, thus al lowi n g  the hangers to be ad- .. • • •  • seems to m e  that some profitable i n d ustries might 
j usted h i gher or lower i n  the stringer, to suppl e ment Alaska. be derived from the existence of  these h uge breeding 
the vert. ical adj ustme n t  of  the sleeper and rail  b y  The timber l ine o n  the w o u n t a i n s  seews to me to be grou nds. 
the h a n g e r  n u t s, to level  or grade the t rack. remarkably high . and the shrub bery, g rasses, a n d  Every wh ere i n  Alaska i s  secu red every year a m ag-

The carriage designed for use with this rai l road is lll osses occupying sti l l  higher regi ons afford splendid n i ficen t output of land f urs, not to be surpassed. Th ere 
V-shaped in cross section, with u p ward l y  ranging sides pastu res in the SU lllmer for moose, cari bou , i b e x ,  and are m i n k ,  marten, land otter, wh ite, red, black , and 
sup porting the w heels at their upper ends, the fram e  m o un tai n sheep,  and i n  the w i n ter e ven s upply food s il ver-ti pped foxes, beaver, porcu pine,  Arctic hare, 
su bstant i al l y  con s i sti n g  of two yo kes b raced and con- for i m mense herds of  w i l d  re indeer. black, brown, red , and s i lver-ti p ped bear, gray t.imber 
n ected toge l h er. At or near the top the yokes are ', T h e  river valleys of A l aska are usually w i d e  and wolves, marmot, grou n d  squirrel,  mu skrat, e r m i n e, 
con nected by s ide bars bolted or riveted to the l egs, rol l i n g, and covered with interm i n able forests of b i rch, wolverin e, and probably some varietIes have been 
a n d  near the bo�tom they are con n ected by a tie band ' spruce, w i l l o w, poplar, cottonwood, and some of  -th e  o m i tted in the l ist. T h e  an n u al catch of  seal and sea 
extend i n g h o ri7.0n tal l y  en t i rel y arou n d  the carriage. s llIal ler  varieties of needlewood. T h ro u ghout these otter is  generally known. The sal mon can n i n g  i n d us­
A t  each side the yokes are f u rther braced by two p r i m e val  t i m ber lands the soi l  consists i n  t h e  summer try of Alaska is  being rapidly developed, there being 
o p posite l y  d i , posed V-shaped braces, w h i l e  from near time o f  a th ick, spongy l ay e r  of moss an d lichens fairl y over t wenty established can neries in the territory at 
the botto lll of  the carriage a cross brace ext.ends down- soak i n g  in moistu re. The closel y  woven vegetation the p rese n t  time. Yet there are many oth er  pu rsuits 
wardly a n d  i n w ardly toward the center, w h ere i t  has h as for cen t u ries made it  i mpossible for the sun to dry which may be and wh ich w i l l  be followed to ad van­
a horizontal ce n t ral part on w h ich is bolted a longi- out this peaty soil,  and the moisture retai ned m akes tage. -A .  B. Schanz, in Frank Leolie's illustrated 

tud i n al draw bar, the u p turned ends of w h ich e x t e n d  the land u n fit for agri c u l t u re. I h ave fou nd in se veral Newspaper. 

beyond the carriage and are ad apted to act as b u ffers, i n stances, however,  large t racts of  timber land through 
w h ile  they are p ro v i d ed w i t h  eyes t.o rece i ve cou pling which forest fi res have raged, and in which the peat 
bol ts, h y  m eans of  which several cars may be connected h as been b u rned o ut. The ashes and the sandy soil 
together. To the bottom o f  t.he carri age two or Illore u n der the moss and l ichen,  m ixed through the ages 
depending h ooks are secu red for suspending the load, w ith rich h u m u s  from decayed vegetation, i n  such 
these hooks having each a threaded shank to recei v e  a cases, p rod uced perfect tangles of wild flowers. T h e  
n u t  by w h i c h  t h e  h o o k  is  secured i n  p l ace. At t h e  t o p  density and variety of  Alaskan vegetation, its q uantities 
of  the carriage are longitudinal  bars, bent downward l y  of w i l d  flowers and berries, a rgue in favor of agricul ­
and o u twardly at thei r en ds, and, should the carriage tural possibi l ities. It  is true that from t w o  to five feet 
become s l ightly d i s p l aced l aterally, the curved ends belo w  the surface one may strike at al l  times a layer of 
of these bars w i l l  strike the han gers or suspension sol i d l y  frozen ground, yet the same fact has been shown 
rods, thus righting the carriage on the track. The I to obtain w i th the great wheat fields of Manitoba and 
axles of the wheels are in the form of bolts, in order to the Northwest Territory. Only potatoes .and turnips 

The Electric Light in Dentistry. 

We n o w  have the electric l ight to aid us in our dental 
operat.ions, and I find by i ts use I can discover imper­
fections in cavities I have prepared that had previously 
escaped m y  attention. W h y ? Because the electric 
l i g h t  gives a paler white light, and it is more in tense 
than daylight. This is  particularly so in that form of 
decay known as the white decay. You may prepare 
the cavity with the ordinary care, havi n g  it seemingly 
perfectl y dry, and a magnifyin g  glass w i l l  show you no 
im perfections, b u t  with the aid of the electric l ight you 
find tbem.-Dr. Pruyn. 
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SCIENCE IN THE THEATER. 

Stage mounting has n o w  becom e  one of the most 
complex and refined of  arts. The spectator, i n  fact, 
is no longer satisfied,  as of old,  with a vain i l l usion 
that his  i magi nation i s  called u pon to complete, but he 
requires a sem blance of reality capable of givi ng h i m  
the sensation of the �en uine thing, a n d ,  natu rally, a l l  
hands, the i m presari i ,  machinists, scene painters, etc. , 
p u t  their wits  to work ( i n  most cases w i t h  success) to 
gratify h i s  taste. Each new spectacular piece reveals 
to us some n ovel innovation, and, in truth, it is an oc­
cu pation not without i n terest or utility to study the 
modifications and i mprovements that have been made 
in time i n  the same scenic effect. 

Let us take, for exam ple, the representation of  fires, 
in  the theater. Formerly, as in Mignon, or in the 
Prophet, some flames of l ycopodium and some red 
Bengal lights su fficed to satisfy everybody. Great im­
p rovements have been made since, and in recent years 
the skillful stage mounters of the opera house have 
twice shown us (first in Sigu rd, and b u t  a fe w days 
afterward in t h e  Magian , Mr. Massenet's new opera) 
con flagrations that have been im pro ved to such a 
degree as to be capable of vying with real fi res, as far 
as effect is concerned. In this regard, the setting of 
the Magian is particularly remarkable. We are at the 
last act of  the drama. The temple o f  Djahi is i n  ruins. 
The Turanians have b urned it .  Alone s tands i n tact 
the trium phant statue of the goddess, before whom, 
like sm oke of i n cense, rise p uffs of bl uish va.por from 
the r u bbish. The Magian Zarastra contem plates the 
pile of debris with horror, and n ear him stands 
Anah ita,  the queen of Turan. Meanwhile, the priest­
ess of the temple, Varedah, m ortally  wounded and ly­
ing prone upon the earth, revives and, seeing Zarastra 
triumphant near her rival, i n vokes the Dj ahi in a 
b u rst of fury. The latter obeys her voice. The fire, 
which is sti l l  smouldering u nder the ashes, breaks out 
again. At fi rst, the sllloke becomes more intense, and 
its  spi rals, on ris ing i n  the air, become tinged with 
red. Then the flames soon reappear alon g  the cornices 
that are sti l l  in  place, the statue gives way, the fire ex­
tends by degrees, and the stage is soon nothing b u t  a n  
immense glo wing b razier, i n  which sparks are crack­
ling, flames are flickering and smoke is cu rling. 

Now what is the secret of this wonderful stage 
mounting ? It will be recalled t hat in Sig urd the 
effect obtained i8  prod uced by jets  of steam to which 
a rose color is given by llleans of  Bengal l ights. The 
steam under pressure enters  t h ro ugh large conduits  
r u n n i ng under the stage and escapes through small 
t u bes soldered to the supply pi pes and t raversin g  the 
stage floor. The maneuver is  execu ted by operating a 
coc k. The incon venience of the p rocess lies in the 
loud strident n oise made b y  the steam escaping into 
the air. 

I n  the lYfaglan, where the orchestra music at the mo­
ment of the fire i s  relatively soft and low, this c i rcu m­
stance would have been most annoyi n g. It therefore 
became necessary to find a 
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an instant, along a strip light or eIRe where, above the I Action 01' Sulphurous Acid. 

stage or on a level w i th it. After a simple coupling The importance of a knowledge of the effects of sul-
pipe has been connected with the steam conduit, the i phurous acid on the human organism has been of late 
apparatus begin s  to  operate. I very much increased by the frequency with which this 

In the Magian, twenty-nine of these double boxes are 1 agent is  now em ployed for the preservation of wine and 
e m ployed. Seventeen are d istri buted over the stage at vegetables. It  is  known that after animals have been 
d ifferent points and n early up to the height of the sof- poisoned by breathing air impregnated with sulphur· 
fi t  curtains_ The twel ve others are beneath the stage ous acid, the highly  irritating properties of  the gas 

Fig. 2.-APPARATUS FOR IMITATING LIGHTNING. 

are manifested by the inj ected state of the blood ves­
sels of the m ucou s membrane of th e respiratory tract 
where the sulphurous acid has come in contact with i t .  
t h e  blood of t h e  viscera being found dark an d coagu­
lated. Also that animals that are not killed recover 
very rapidly, but after a few days show signs of bron­
chitis and pneumonia and d ie. The subject has re­
cently been examined by Dr. L. Pfeiffer, who in 
some experi ments em ployed sulph urous acid in the 
form of neutral sulphite of sodium, and not in the free 
state, so as to avoid the caustic action. H e  found that 
both warm and cold blooded ani mals recovered very 
rapidly from an almost moribund cond i tion, which 
showed that there must be eith er very rapid elimina­
tion or a chemical change into some h armless sub­
stance. Experi ments instituted with the obj ect of 
elucidating this point showed that 96 '5 per cent of the 
sulphite was e l imin ated by the kidneys as sul phate, 
the remai n i n g  3 '5 per cent only as sulphite. When a 
large quantity of sulphite had been administered, i t  
was nearly all  eli minated in fi v e  hou rs. 

Dr. Pfeiffer believes that when vegetable feeders are 
made to breathe air containing free sulph uro us acid 
for some considerabl e  time a reduction of the alkalinity 
of the blood is induced. In animals  breathing air con­

and the orifice whence the steam escapes aud traverses taining from one to three parts of sul phurous acid per 
the flooring. thousand, intense inflamm ation of the tracheal and 

This system of conflagration, the effects of  which are bronchial m ucous m embrane was produced, also in­
h eightened by Bengal lights, lycopodiu m flames, vari- flam matory foci in the tissue of the l ungs, the blood in 
ousl y colored j ets of electric l ight,  and small  pieces of  the capillaries becoming black an d  coagulated. Inj ec­
fi re works designed to simulate the leaping of the sparks tions of a 5 per cent sol ution of sulph urous acid into 
prod uced by the sinking of the statue, is  n ot abso- the stomach set up very extensive and severe gastritis, 
l utely new. It has, in fact, already been employed at not only all the coats of  the stomach itself being affect­
Dresden, and in the Theater de la Mon naie, at Brussels, ed, but also the superfici al portions of n eighboring 
i n  the mounting of Val kyrie. At Paris, for exam ple, organs, as the liver and diaphragm, death occurring in 
it  has been notably improved by M r. David. At Dres- from three to five minutes. I t  is  suggested that this 
den, in fact, the boxes w ere of wood and allowed of  the rapid and far-reaching action may be due to the disen­
spreading of the staam, which soon fi l led all the parts gagement of the gas by the heat of the stomach , 80 
beneath the stage. They are now made of  galvanized that i t  diffuses itself m uch more rapi d l y  than a liquid 
iron, aud leakages are impossible. could do. D r. Pfeiffer finds that i n  some wines 

This new method of  producing the illusion of  a fire there is as much as eight parts of sulphurous acid, 
is  not the only innovation made at the opera house probably as bisulphide of  l i me, in 100, 000, and that i n  
apropos o f  the Magian. T h e  method of  imi tating p reserved vegetables, such as  are used in the army and 
thu nder has also beeu ' i m p roved. I n  the third or on board ship, there is often a very appreciable q uan­
mountain act, we see a terri ble storm,  the lightning tity either free or combined with alkalies, this bei ng 
flashes of which are as vivid and blinding as those ob- I especially  the case w

. 

ith preserved asparagus.-Lancet. 
served i n  nature. They are produced in a very simple - • • I .. 
way, and are d u e  to the sudden combustion, upon a A Plague 01' Grasshoppers. 

highl y  h eated grille, of a m ixture of three parts of  I Portions of Cheyenn e  County, Wyom. ,  are covered 
magnfls i u m  in powder and one part of chlorate of pot- I by grasshoppers. For th ree weeks they have been 
ash (F ig.  2). It is  a similar process that is e m ployed hatching out, an d myriads cover the p rairie for m iles 

j ust west of First View. A 
strip of land ten m i les wide 
and extending i n  a sontheast­
erly d i rection across the en ­
tire county is completely hid­
den from view by the in sects. 
T h e y  meet with considerable 
d ifficulty in croo-sing the rail­
road , and conseq uently settle 
upon the track, causing the 
wheels of the engines to slip, 
so that i t  often requires two 
engines to pull the trains 
over these places. 'rhe extent 
of territory they cover is n ot 
known, b u t  they are said to 
extend over all  the land be­
t ween First View and Limon 
J u nction, and as far south as 
the Arkansas River. As yet 
t h ey have done no damage 
to crops or grass, being too 
young. By the t i m e  they are 
able to fly or damage crops 
they w i l l  be well out of  Col­
orad o into Kansas. 

. . . 
A Ne,v Gold-colored Alloy. 

means of producing t h e  steam 
in abundance, w h i l e  at the 
same time preve n t i n g  noise 
being made by i t s  escape. 
The d ifficulty was happily 
surmounted as fol lows : The 
steam generated by a boiler is 
here again led by p i pes as in 
Sigurd ; b ut i n stead of its 
being allo wed to e s c  a p e  
t h rough a thousand n arrow 
ori fices, i t  i s  made to pass 
into special apparatus-large 
boxes in the shape o f  an isoce­
les triangle connected in pairs 
at the two extrem i ties of the 
same supply pi pe. T h e  s e 
boxes, which are fixed by t h e  
apex oppo3ite t h e  base o f  the 
triangle,  have, at their point  
o f  attachment, considerable 
t h i ckness, which grad ual l y  
d i m i n ishes i n  measure a s  t h e  
wide part of the apparatus i s  
ap proached. At t h e  base o f  
t h e  triangle the thickness is 
greatly reduce d ,  so that the 
steam, which is distributed 
t h roughout the whole  exte n t  
of  t h e  box, escapes wi thout 
any noise, and throughout 
its  wid th, through a narrow 
ori fice b-'ltween the two faces 

Fig. l.- APPARATUS FOR IMITATING THE SMOKE OF A CONFLAGRATION ON THE STAGE OF A THEATER. 

An alloy of copper and 
antimony in the proportion 
of  100 to 6,  is made b y  T. 
Held, by mel ting the copper 
and subseq uently add ing the 

of the apparatus. I n  the i nterior of the boxes there 
are pieces of felt, the prin cipal object of which is to 
absorb the drops of water carried along mechanically 
(Fig. 1). 

The advantage of this peculiar arrangement, w h ich , 
at the opera house, was instal led e ntirely by Mr. David, 
is that it permits of the disengagement of steam every­
where where it is n ecessary. These boxes, in fact, are 
easily manipulated by two men, and hooks fixed to 
their surface permit of att.aching them at will, and in 

b y  photographers for  taking instantaneous pictures at  
night. Combined with the flames of lycopodium, 
these magnes i u m  flashes prod uce surprising effects of 
realism, and far exceed anything that can be obtained 
i n  t.h is direction with the electric spark.-La Nature. 

• 1 8 1  • 
A SOCIETY of Philad elphia physicians, recen tly or­

ganized, h as for its p u r pose the discus�ion of electro­
therapeutics and the inducing of qualified practition­
ers to take up the subject on a scientific basis. 

antimony, and when both are 
mel ted and intimately mixed, fluxing the mass in the 
crucible, with an addition of wood ashes, m agnesi um 
and carbonate of lime, which has the effect of re­
movi n g  porosi ty and in creasing the density of the 
metal when! cast. The alloy can be rolled, forged, and 
ROldered in the same manner as gold, which it very 
closely resembles when polished, the gold color being 
unchanged, even after long exposure to ammonia and 
acid vapors in the atmosph ere. The cost of the alloy 
in· the ingot is stated at about 25 cents per pound. 
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11 tieatifie J-meritJu. 
--

The Faraday Centenp..ry. 

A bri ll iant audience assembled on the afternoon of 
JUlle 17, at the Royal Institution, Londou, to hear 
Lord Rayleigh deliver the fi rst of the two lectures ap­
pointed i n  honor of  the centenary of the birth of 
M ichael Faraday, the secon d  of which, given by Pro­
fessor De war, was to be del i vered the followinlr week. 
'Fhe Prince of Wales, president,  was i n  the chai r, and 
there were also present  many d istinguished people 
and e m i nent men of science. 

We take the following from the London Time.'1 : 

Lo rd Rayleig h  yesterday performed an extremely 
diffic u l t  task. w i t h  the mastery that was to be ex pected 
fro m so e m i ne n t  a physicist and mathematician . It is 
not easy to tal l" before an audience com posed in part 
of the lead ing sci entific men of the day and i n  part of 
the i n terested but entirel y ignorant publ ic, about 
proble m s  which are elementary to the one and hope·· 
less l y  recondite to the others. It is  sti l l  less easy to 
s u m m arize, in  a fi fty min utes' lectu re, the l i Ce work of 
a great discoverer, and to show during the t ime,  by 
half a dozen experimen ts, how his discoveries ha\'e 
borne fruit. This ,  however. was what Lord Rayleigh 
had to do. He attempted nothing biographical. and 
did not even try to sum up the effect of Farad ay u pon 
his genera t ion. What h e  did was t o  take four or five 
lines of i nvestigation specially dear to the master, and 
to show how h e  started on those l i n es and how h i s  
successors have fol lowed h i m .  The beauty of some o f  
t h e  experi ments w a s  remarkable .  particularly of  one 
w here a small electric lam p  was made incandescent by 
being brough t, not into contact with,  but i n to the lIlere 
neigh borhood of a current-an experiment which Fara­
day hi mself woul d have rejoiced to see as the legi t i­
mate development  of his  great d iscovery of the i n d uc­
tion of electric currents. Another showed an alumi­
num coi l  leap a couple of feet into the ai r when the 
current touched i t ,  others showed the interaction of 
electricity a n d  ligh t, and these and several m ore were 
proved to be directly traceable to Faraday's discov­
eries of sixty years ago. 

a:nd force, which exercised his highest curiosity, as 
they must always exercise that of the natural philoso­
pher who cares for what lies beyond phenomena. 
These speCUlations, howe vflr, he did not often intro­
d uce into those famous lectures w hich made and kept 
him kno w n  to so wide a ci rcle. H i s  pre'eminence as a 
l ecturer has passed into h istory. " Among all  lec­
turers h eard by me," wrote the late Sir Frederick Pol­
lock, . .  he was easi l y  the first. Ai ry, Sedg wick. O wen, 
Tyndall ,  and H uxley belong to the h ighest order, b u t  
there was a peculiar charm a n d  fascination about 
Faraday which placed him on an elevation too high 
Cor com parison with others. " 

The story of Faraday's l i fe has been often told during 
the twen ty-four  years that h ave passed since h e  died, 
especiall y by D r .  Bence Jones and.Professor Tyndal l .  
B u t  people's memories are short i n  these d ays o f  crowd­
ing events, and we m ay pause for a moment t o  recall 
some of the i n c idents of that career. He was a man of 
the people ; his father, h e  once said, was a smith,  and 
he h i m self, one of a fam ily o f  ten chi ldren,  ·was early 
compelled to earn h i s  l iving. H e  was born in Septem­
ber, 1791 , at Ne w ington B utts, a n d  during Michael 
Faraday's boyhood the home was removed to Jacob's 
Wel l Mews, near Manchester Square. Not far off was 
the shop of a stationer and book binder, o n e  Riebau, 
in Blandford Street, and to h i m  the lad was presently 
bound appren tice, remaining in that position for 
eight years, t i l l  he was t wenty-one.  But his t as t es lay 
rather with such science as he could pick up from 
books t b a n  w i t h  the art and craft of bookbinding, a n d  
at l e n g t h  the op portu n i ty came f o r  h i m  to leave the o n e  
fo r the other. 

. 

S i r  H u m p h ry Davy's last lectu res at the Royal I n­
stitution took place i n  the spri n g  of 1812 . A friend had 
given young Faraday a ticket for them, h e  we nt,  made 
notes, a n d  afterward bold l y  sent  his n otes to the great 
chem ist,  begging that an open i n g  m ight be fo und for 
h i m  to give h i m se l f  up to science. Davy rep l ied kind l y, 
and before t h e  e n d  of the year Faraday found him self 
en gaged as a laboratory assistant at 258. a week. 
The step had been taken .  Little by l i t t l e  he con­
q uered Davy's con fidence. traveled w i t h  him to Italy 
and S wi t zerland, learned m u ch from him,  and in 
Geneva gained great profit from the talk and the writ­
i n gs of t h e  elder De la Rive. I n  1816  h e  began to 

. wri te, and i n  1820 we find him contri buting a chemical 
paper to the transaction s  of the Royal Society. 

At the age of t h i rty, in 182 1 ,  he married Miss Sarah 
Barnard,  and at the same t i m e  was formally received 
i n to the Sand emanian C h u rch, one of those curious 
sects which i n  England have for t w o  centuries, at dif­
fere n t  times, secured the attach ment of even e minent 
men. From the time o f  his  marriage, while still as­
sisting Davy, he m ade steady scientific p rogress, and 
began to take his place in the ran k s  of  t h e  d iscoverers. 
In 1825 he discovered the compoun d  called benzol, 
out of which h e  m ight, had he been so disposed, eas i ly  
have made a fortune.  In 1831  carne his first  discov­
eries in the world of electricity, to which Lord Ray­
leigh yesterday confined his attention, and :at forty 
years of age the ex-bookbinder found h i mse l f  the 
honored equal of the leading scientific men of the day. 
This was the year of his discovery of the induction of 
electric currents, out  of which all his other electrical 
discoveries fiowed. Ten years of i n cessant activity 
followed, and at the e n d  of the period Faraday's 
heal th gave way. But he recovered after a period of 
rest, and from 1845 t o  1867, the year of his  death, his  
activity as a d iscoverer, experimenter, and lecturer 
was boundless. 

Elect ricity, magnetism . l ight, sound-these w ere one 
side of the regions that he explored ; chemical prob­
lems were another, and bridgin g the two were the 
quasi-metaphysical problems of the na.ture of m atter 

It was the burden of Sir William Thomson's and Sir 
George S tokes' speeches, which followed the lectu re, 
that Faraday loved science for the sake of science. 
Had he chosen, he might, as we have said, have made 
a fortune out of benzol, he m ight have made several 
more out of ot her discoveries. B u t  he fel t that he had 
oth er work to do. It was a pretty story , that which 
Sir  Will iam Thomson told of him,  that long after he 
had poi nted the way to ward el ectric l ighting they 
brought him the W i l d e  lamp and he said, " I  gave it  
to yo u a baby, you have brought i t  back to m e  a 
giant. " The m oment t hat he made h i s  first great elec­
trical discovery he felt that his path in l i fe was marked 
out for h i m ,  and that h e  m ust give up t h e " commer­
cial " work which till  then had been bringing h i m  i n  
an income. He l i ved sim ply, with fe w wants and with 
n o  a m b i tions, except that of penetrating further and 
further i nto nature and laying her mysteries bare. 
Neve r  was a more fru itful  i nvestigator, and yet n ever 
was there one who thought less o f  those " fruitt! " 
which F rancis Bacon was fo r eve r  promisi ng to the 
seekers after natural knowledge. All  of us are n o w  en­
joying the material  res ults o f  Faraday's researches. 
T h e  electric light, the telephone, the Atlantic cable, 
are the direct outcome of  h i s  patient experiments. 
But i t  was not of these things he w as thinking. His 
eye was fixed U pOll truth i tsel f, and not u pon the 
usefu l results that might come from the knowledge 
of it .  The lesson of h i s  l i fe,  ind eed, may be al most 
said to have been ex pressed in Professor H uxley's 
words when, after speaking of the th ings of p ractical 
val ue which the physical philosopher sometimes d i s ·  
covers, he proceeds : 

.. Great is the rej oicing of those wh.:> are ben efited 
there by, and, for the moment, science is  the Diana of 
a l l  the craftsmen.  B u t  even while the cries of j u bi la­
tion resound, and this flotsam and jetsam of the t i d e  
of investigation is b e i n g  turned i n t o  thfl wages of 
workmen and the wealth of capital i sts, the crest of 
the wave of scientific i nvestigation i s  far a way on i ts 
course over t h e  ill imitable ocean of the unknown." 

• • • • • 

Natural History Notes. 

Domestic Serpents. -Rats have m ul ti plied to such a 
degree in B razil that the i n h abitants rear a certai n 
k i n d  of snake for destroyi n g  them. The B razilian do­
mestic . serpent is the giboia, a small species of boa 
about twelve feet in length and of the diameter of a 
man's arm. It is sold at from a dollar to a dollar and 
a half in the markets of  Rio Janeiro, Pernambuco, 
Bahia, etc. T h i s  snake, which is e ntirely harmless and 
sluggish in its movements, passes the entire day asleep 
at the foot of the stai rcase of the house, scarcely deign­
ing to raise its head at the approach of a visitor, or 
when a strange noise is  heard i ll the vestibule. At  
nigh t fall the giboia begi n s  to h unt, crawl i n g  along here 
and there, and] even penetrating the space a bove the 
ceili n g  and beneath the fiooring. Springi n g  swift ly 
forward, it  seizes t h e  rat by the nape and crushes its 
cervical verteb rre. As serpents rare l y  eat, even when 
at l iberty, the giboia kil ls  only for t h e  pleasure o f  kill­
ing. It becomes so accustomed to its master's house 
that if  carried to a distance it  escapes and finds its way 
back home. Every house i n  the warmest provinces 
where rats abo u n d  owns its giboia, a fixture by d estina­
tion, and the owner of which praises its qualities when 
h e  w ishes to sell  or let his house. 

Pm'asitical Plants.-At a recent meeting of the 
French Academy of Scien ces, Mr. Chatin stated t h at 
these classes of plants seriously affect the sap of the 
trees. etc. , on which they exitlt, d estroying certain ele­
ments, and, on the other hand, producing ne w ones. 
For exam ple, no strychnine is found in the loranthus 
gro wn on the Strychnos nux vomica, and n o  q uin ine in 
the botanophora of the ci nchona ; and, i n  the oak mis­
tl etoe, green instead of blue tan n i n  is found. On the 
other hand,  s ubstances are found i n  parasites which do 
not  exist i n  the trees on which they are found.  Thus, 
mistletoe contains lime, and the dodder produces yel­
low and red coloring matters. In the broom-rape of 
h em p  and miltoil a blue color is found ; in that of the 
horse!lhoe vetch, a rich sulphur tint;  and. in  the broom­
rape of thyme, an amethyst shade. The m i stletoe and 
most other parasites contain fecula, w hich penetrates 
to the fiber of the wood. In short, all the8e matters 
are formed by the parasitical plants themselves. 

The Chinese A lligat01·.-Two exam ples of the Chinese 
alligator have j ust reach ed the Zoological Gardens. 
They are the first that have ever heen exhibited there 

alive. The alligator is so distinctively an American 
animal that the proof, so recently as 1879, of the species 
in China was extremely interesting. Nevertheless, the 
Chi nese classics contain numerous references to the 
creature, and even pictu res, wh ich could be easi ly 
recognized as being a crocodile of some sort. It is to 
be hoped that the specimens at the Zoo wil l  bear out 
the notion of the extre m e  longevity of the reptile. Its 
name is ap parently used in certain parts of C hina i n  
t h e  s a m e  sense a s  Methusaleh in t h i s  coun try. Marco 
Polo wrote about this animal and recom mended its gall 

as an excellent remedy for the bite of a mad dog and 
for various other complaints, so that it seelUs to have 
been the lIleuireval equivalent of som e  of our much 
advertised remedies of  th e present day. C uriously 
enough, the beast is  even now made use of i n  Chin ese 
medicine. 

Preference of Birds for Drab Nests.-Dr. C. C. A b ·  

b o t t  says that in experi menting on t h e  inte l l i gence of 
birds he placed a number of pieces of woolen yarn-­
red, yell ow, green, purple, and gray in color-n ear a 
tree in which a couple of Balti more orioles were build­
ing their nest. The pieces of yarn were all exactly 
alike except i n  color. Th ere was an eq ual nu mber of 
threads of each color, the red and yellow being pur­
posel y placed on top. The birds chose only the dul ler 
colors, taking all of the gray and a few threads of the 
p u rple when the nest was nearly done. 

Not a si ngle thread of the red or b right yellow was 
touched , the bird s seeming to insti nctively know that 
such loud colors would make their domicile too con­
spicuous. Again he experimented by girdling the 

branches u pon which nests were located, causing the 
leaves to shrivel and blo w away. Although they had 
laid their eggs, the birds invariably left their nests. If  
the nests contained young when the leaves d ried up, 
notwithstanding the exposu re they wou l d  feed the lit­
tle ones until t hey were able to take care of them­
selves. 

The Starch of Plants. -It i s  generally believed that 
aft.er the fal l of  leaves the reserve tissues of  ligneous 
plants remai n filled with starch until spring, the epoch 
at which this substance emigrates in order to serve in 
the evolu tion of buds, in the development of the root 
and the formation of a new l ayer of wood. The hibernal 
period is consequently considered that <D which the 
amylaceous reserve i s  most abundant. It  results from 
the researches of Mr. Emile Mer that such i s  not the 
case, and that in the vegetation of ligneous plants thl're 
occur t w o  acts that up to the present have passed un­
perceived-one, a resorption of starch at the end of 
autumn, and the other a genesis at the beginDing of 
spring, each of them having a duration of from six 
weeks to two months. It  hence follows that w i nter, far 
from being the season during which the amylaceous re­
serve i s  the greatest, is  precisely that i n  which it is the 
least'. 

How Animals Imitate the Strategy of Man.-Indian 
wolves have been seen to leave some of t heir  n u mber 
in ambush at points on the edge of the j ungle, while 
others drove i n  antelopes feeding in the open ground 
beyond. B u t  wolves, as a rule, hunt alone or in fami­
lies, excep t  when pressed b y  h u nge r. Wild dogs, how­
ever, h abitually combine to hunt, and Bald win , in his 
. .  Game of Bengal,"  mentions a case of four or five mar­
tins hunting a fawn of the " mun tjac ,. or barking deer. 
But i n  real mil itary organ ization and strategy, mon­
keys are far ahead of all  other animals, and notably 
the d ifferent kinds of baboon.  Mansfiel d Park ins gives 
an excellent account of  the tactics of the dog-faced 
hamadryads that lived in large colonies in the cracks 
in the cliffs of the Abyssinian moun t.ains. These crea­
tu res u sed occasionally to plan a foragi ng expedition 
into the plain below, and the order of attack was most 
carefully o rganized, the old m ales marching in fro n t  
a n d  on the fianks, with a f e w  t o  bri n g  up the rear and 
keep the rest i n  order. They had a code of si gnals ,  
halting or advancing according t o  the barks of  t h e  

scouts. When they reached the corn fields, the main 
body plundered while the old males watched on all 
sides, b ut took noth i n g  for themselves. The others 
8towed the corn in their cheek pouches and under their 
arm pits. They are also said to dig wells with their 
hand!! and work i n  relays. The Gelada ba boons some­
times have battles with the hamadryads, especially  
when the two species have a mind to rob the same field, 
and, i f  fighting in the hills, will roll stones on to their 
enemies. Not long ago a colony of Gelada baboons, 
which had been fired at by some black soldiers atten d· 
ing a d u ke of Cob u rg-Gotha on a hunting expedition 
on the borders of Abytlsi nia, blocked a past! for some 
days by rolling rocks on all comers. This seeml! to give 
some s u pport to a curious objection raised by a Chinese 
local governor in a report to his superior on the diffi­
culties in the way of opening to steamers the waters of 
the Upper Yang-Tse. The report, after noting that the 
inhabitants on the upper waters were ignorant men who 
might q uarrel with strangers, went on to allege that 
mon keys inhabited the banks, and they would roll 
down stones on the steamers . . .  The last two facts," 
the report ad ded, . .  would lead to complaint from the 
English and embroil the Celestials w ith them, e8peci­
ally if the men or the monkeys kill any E ngl ish." 
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PERMANEN T  STEAM ENGINE INDICATOR. 

In descr i b i n g t h e  gelieral princ i ples of  the perma­
n e n t  i ndieator of M r. Perry, we have sh own the diffi­

culties enco u n tered in obtain ing exact diagrams when 

the ang ular �J-leeLl of the engine i s  considerable . It i s  

necessary i n trac i n g a good d iagram that the d uration 
o f  the osc i l lat ion o f  the i n dicator should be less th an 
one-t wen tieth of t h e  d uration of a revol ution of the 

w ac h ine.  At one · fifteen th the t racing become8 i n ­

de fin ite a n d  i n d i � t i n c t ,  at o n e -tent h  i t  is absolutely im­

pos5ible. The system o f  Mr. Perry remedies thIs de­
fect i n  the operation of even good indicators, for the 
card w h ich receives the record , and wh ich comprises ' 

t h e  only movable part of the syste m, has usual l y  a 
per iod of v i b rat io n of one five- h u n d re d t h  of a second. 

I t  is possible, t here fore , to p rocure correct diagrams 
with a engine tha t  has attained an angu lar speed of  
1 , 500 re voJ u t io ll s a m i n ute. B u t  since it  is possi ble  to 

e mploy cards whose per iod of v i b ration is  only one 

one-thousandth o f  a second,  and e v e n  less, i t  may be 
said t hat in pract ice there i s  no speed so great that the 
d iagra m will  not be acc u rately traced . 

T h e  i ndicator , � h o \\' n  i n  elevat ion a n d  cross sect ion 
in P ig. 1 ,  consis t s of a thin box of bronze or brass , 
closed on one side by a th i n sheet of steel, D. A d isk 

used for ordinary pressu res does n ot exceed two kilo­
gram mes to the s q u are cen ti meter to th ree centime­

ters of d iam eter and 0 '4 mm. i n  t hickness. For more 
sens i tive work folded ditiks may be used, but they are 
1U0re expensi ve. The plane d isks are s u fficie n t l y  sen­
sit ive for ord i nary work. ,\Vhen t h e  i n d i cator box is 
connected with the c y l i llder of the engine, it  is in flated 

more or less accord ing to the internal pressure. T h e  
degree of  d isplace m en t i s  considerably increased by 
p utt.i ng on the disk, m i d way between the center and 
the edge.  a s m al l m i rror.  B, si milar to those th at are 

used i n  electrical labora tories for m easuring displace­
lIl ent b y  reflect i on . T h e  m i rror is m o u n ted on a s�re w 
which en ables it to b e rapidly attached to or removed 
from the disk. The ray of l i gh t from an ord i n ary oil 
lamp whi cb fal ls  on the m i rror , and is reflected on a 
sheet of white paper, w i l l  trace a path exactly similar 
to an in d ication a meter in l en gth . 

In this way a diagram of 5 or 10 centim eters way be 
obtained . 

If a lens and a magnesi u m  or oxhydrogen lamp is  

u sed, t h e  screen m ay. be placed 12 meters away, and a 
d iagram :3 m e ters h i g h  may be p rocured without diffi­
C Ulty.  The extrem i ty of the arm, F, recei ves, through 
a system of l evers p roperly arranged, a sl i gh t osc illa­
tory move ment sy n ch ro n ic with the piston, and i n  a 
direction perpen d i c u l a r  to th a t  of the l u m inous ray 
prod uced by the d i splacemen t of the disk.  I t  is  easy 
to un d erstan d that the com b i nation of the two move­
ments reproduces e:.:actly the d iagram o f  the engine. 
New and i nteresting th o ugh the d i scovery is, i t  is not 
n ecessary to h ave recourse to a photograph in order 

to preserve the d i agram thus procure d. Even at a 
s peed of 60 re volutions the ray leaves its im pression s  
o n  the retina long e n o u gh to enable t h e  observer to 
trace a d i agram on the screen with a penc il. In order 
to determ i n e  the scale of  the diagram,  the chambe r, 
A, of the ind icator is first connected w ith the atmo­
s pher ic pressure. A straight line is t h u s  ob-
tained corresponding with a tmos pherie pres­

sure. 
T hen the chamber is put in d irect com mu­

n ication with the boiler,  and a secon d  l i n e  is 
ob tai n e d  parallel to the first, which defines the 
h ei ght that corres pon ds to the full pressure 
f u r n i shed by the boiler and i n d icated by the 
m anometer, at the time the experiment is 
m ade. The d iagram being thus outlined, the 
indicator is connected with th e cyl inder, a n d  
t h e  real d iagram is  obtai ned.  W h e n  t h e  en­
gme has attai ned a speed o f  250 revolut ion s 

the diag ram takes the form of an absolutely 
cont i n uous l i ne, and it is d ifficul t  for even an 
i nexperi en ced person t o  make a m istake which 
exceeds one in one h u n d red in making a t rac­

i n g  with a pencil .  T he d iagram is thus visi­
ble l i ke a black li ne in the middle of the 
l u minons l i n e  which has been traced by the 
ind icator. 'Vi t h  an ordinary petroleum l a m p  

a d iagram 12 cen timeters i n  width and 10 cent i­
meters i n  height is per fectly visi ble, even in a 
light room. In case the ray is projected into a 
dark space, it becomes v ery brilliant, and pro­

d uces a particu lar i m pression on all persons 
wh o are i n the hab i t of studying and analyz­

in g  similar i n d icati o n s. 

,-eitutif i c �mtti cau. 
of the lamp. Mr. Perry prefers to use the dark room, 
not only for takin g the photograph , but for drawing 
th e  di agram w ith the pencil , by applying a piece of 
tracing paper against gro und glass. Fig.  3 sho ws the 

reduction of the t w o  diagrams thus obtained b y  the 
l i ttle engiue o f  Finsb ury Col l ege. One o f  the diagrams, 
No. 1 ,  i s  traced at th e s peed of 200 re vo l u t i ons a minute , 
the oth er , No. 2, at 500 revolutions. 

With an ord i na r y  i n d icator, it ill n ecessary to stop 

H 

Fig. I.-A GENERAL VIEW AND CROSS SECTION OF 

THE INDICAT OR. 

A, �team chamber ; B, m i rror ; C, frame for holding disk D ;  E� osci l lat­
ing frame ; G. stationary fmme ; J, thumb screw ; F, Jever attach� 

ment. for oscilluti ng the frame E. 

the registering cyl i nder and change the sheet of paper 
e very ti llie a diagralIl i s  lIlade. Here the d iagram i s  
conti n ually visi ble, and it is poss i ble to follo w every 
change of p ress u re, speed, or load . The permanent 

steam engine I Dd icator of Pe rry is  specially desirab le 
for use OIl locomotives an d on steam veosels, because i t 

4 1  
Ne,,' Class o f  Sugar". 

The d iscovery by Tollens and his p n pi ls of the ex­
isteuce oi a class of sugars contai n i n g  only fi ve atoms 
of carbon in t h e  molec u l e  instead of s i x  rai �es rather 
an i mportant q uestion as to our metho ds of f o o d  an aly ­
sis. These pentaglur:oses have not been s u o w n  to exist 
ready formed in a n y of  our co m monl y used feed in g 
stuffs ; but they are p roduced in greater or less q u an­
tity w hen such st uffs are s u bj ected to the a c t i o n  o f  d i ­

lute acids , the process al w a y s  adopted for i n v e r t i n g  calle 
sugar befo_ its d eterm i na t ion by Fehl in g's so l u t i o n ,  
a n d  sometimes for a s i m ilar d eterm i n at ion of starch . 
T h e  proxim ate const.ituent of t.he plan t  w h ich under­
goes th i s  change i nto a pentagl ucose is pro babl y a gu m ;  
for gum arabic i s  the best source yet discovered for � r: ::  
of t h e  t wo members of th e gro u p  a t  prese n t  k n o w n .  
T h is is arabinose ; it  sai led for some ti m e u ll d e r  false 
colors, being gen e ral l y  regarded as a true L d u cose, or 
six carbon atom s u gar, and it is  onl y  recen t.ly that its  
tru e ch aract er has been ascertained . The other pen ta­
glucose i s  xylose, obtai ned most abundan tly from the 
bran and other woody tissues_ Both reduce Ji'eh l in g's 
sol u tion . 

From w hat has been said it will  be evident that t h e  
presence of these gums i n  a vegetable prod uct used a s  

a food must gi v e  r ise  to errors i n  the determination o f  
the t ru e  s u gar, and sometim es o f  the starch i n  t hat 
food. Now th is error would be u n i mportant if it could 
be sho w n that these g u m s  were of equal n u triti ve 
value with su gar or starch, but this  has not been 
S h O W ll .  O n  the con trary, all ev idence is  at presen t the 
other way, for i t  i s  probable that the s p l itting up o f  

the gum i n t o  i t s  pen tagi llcose wo ul d  take p lace in the 
stomach , and there is  n o ground for .the ass u m p tion 
that the pentaglucoses are of eq ual or similar n utriti ve 
val ue with the h exagl ucoses. Neither of th e penta­
glucoses can be fermented with yeast. 

Attention has recently been cltlled to the wide-s pread 
existen ce of the substances w h ich give rise to the pen ta­

glucoses by 'V: E. S ton e . By taki n g advantage of t h e  
ease with w h ich these bodies can be decom posed w i t h  
the format ion of an easily determinable substance 
called filljurol, he has foun d that after th e g U IllS ,  
brewers' grains con tain the largest q uantity-about 12 
per cent. Th e straws come h igh i n  the l ist, then Hun-

Fig. 3 .-DIAGRAMS REPRODUCED FROM CRAYON garian grass and " corn stover, " as the Americans call 

DRAWINGS. their maize offal . Timoth y  hay and l i nseed meal are 

1, motor makin !( 200 revolutioIlS ; 2, motor lllaking 500 revolutioU8. not far beh i nd , while,  on the other h and , corn Ill eal 

I (presu lll ably maize) and cotton seed cake contained 
furnishes the engineer, at each ins tant, with a perfect · none.-Che mical Trade Journal. 

indication of the pressure reaehed in his engine.  It is ----.-.- - ---.. ... ...---- -. --�---
eq uall y desirable for use with pum ps, and i n various The Weather Bureau. 
other mach ines in wh i ch fl uids are used. Mr. AYl'ton The s ignal servi ce corps of the arm y was rel ieved , on 

has already stated it would be possib le to mod ify the J u l y 1 ,  accord i n g to t h e  p rovisions of an act of Con· 
apparatus in order t o  trace the form of the c u rrent gress, of the d u ty of  furn ishi ng the public with the 
prod uced by m achines which have altenating currents. da i l y  weathe r  reports, and this w ork was turned over 
The princi ple of opti cs of Lissaj ous, which h as not to t h e  Department of Agricu ltu re. Gen .  Greel y L suc­
heretofore been applied in an y ot h er way than i n  the ceeded as chief of t h e  b u reau by Prof. Mark 'V. Har­
study of acoustics, can then render grea t service in ri ngton , professor of astronomy in the Uni versi ty of 
the st udy of an i nd ustri al apparatus, as we l l as in Mich igan, at Ann Arbor, and edi tor of the A m erican 
other lines of  scientifie research.  \Ve owe many Meteorological Journal. He is abou t 43 years old, a n d  
thanks to Mr. Perry for h av ing prod u ced t he i n ge- is  regarded a s  an acco mplish ed student of  m eteoro l ogy 
nious indicator which we have j ust described, a fter a and climatic probl ems. He hes had considerable cor-

respondence with the department about cl i ma­
tic matters in rel ation to agr icultu re, h avi ng 
prepared a bul l etin on th e subj ect, which i s  
about to be p u b l ish ed by th e forestry division 
of the d e partment. Th e inten tion of Congress 
in makin g the change was that the work of 
the weather bureau might be extendefl beyond 
its presen t scope in every way w here s uch 
enlargem en t cou ld possibly be of benefit to 
our agricultural i n terests. Secretary R u s k  

says th e work of the m eteorological service o f  
t he Un ited States government m u s t  go far 
beyond the IlIere forecasting of the weather, 
and be so extended as t.o i n c l u d e  a thorough 
systematic in vestigat.ion into the climatic con­
ditions of the various sections of the cou n t ry, 

in  order that a full kno wledge of them and 
of their  effects u pon plant growth should b e  
avai lable for the farmers. 

• •  1 1 . 
'Vhoolling Cough. 

Fig. 2 sho ws the indicator o f  M I'. Perry 
m o u n ted o n  a litt le steam motor constructed 
by the stu dents of Fi nsbury College. The 

Fig. 2.-HIGH SPEED PERMANENT INDICATOR OF MR. J. PERRY. 

Common th yme , w h i ch was recommended i n  

whoopi ng cou gh t h ree or  four years ago b y  D r .  
S. B. Johnson, is  regarded hy D r .  Neov i u s , w h o  

writes a paper o n  t h e  subj ect i n  a F i n n i �h 

medical j ournal , as al most worthy the t i t l e  of 
a s pecific. During a n  epidemic of w h oop i n g 
cou gh he had ample opportunit.ies of observ­
ing its effects, and h e  came to the conclusion 

that if i t  i s  give n early and constantly it  i nva­
riably cuts short the disease i n  a fortn i ght , the 

ray of l ight p roceedi n g  from the petroleum lamp 
passes through the hole, A. B i s  the indicator. the 

mh:ror of which reflects the image on the sc�een , 
C. Mr H ol l and succeeded in maki ng photographs 

of these 'liagram s by si m pl y surrounding the screen 

with a box. Exce l lent p roofs were obtained after a 
m inute's expOS'lre with an o rdinary petroleum lamp, 
and only a few seconds are required when a m ag­

nesium ribbon is burLed behind the opening in place 

comm unication made by th e author to the Physical I symptoms generally vanishing in two or three days . 
Society. -E. Hospitaliel', in La Nature. They are, he fi nds , liable to return if  the thyme is not 

-------� , .. regu larl y  taken for at l east two weeks. Regard in � th e 
A CORRESPONDEN'l' places the address of a letter on d ose, he ad vises that a larger quantity than Dr.  John­

th e back thereof, the writing being across the folded son presc:ribed be.taken. He gives from o n e  ounce and 
parts of the envelope. He sugge:>ts this plan as an ef- a hal f to six ounces per diem combined with a l i ttle 
fective method of preventing the illicit opening of let- marshmallow sirup. He never saw an undesirable 
tel's by steam ing, etc. For the intended purpose the effect produced, except slight diarrhrea. It is i m port­
Buggestion appears to be a good one. ant that the drug should be used quite fresh.-Lancet. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

WIND ENGINE. - Samuel Gri s wold, 
Davenport, Washinl(ton. This invention provides a 
wheel of novel construction, designed to be cheap and 
durable, the improvement consisting of a vane casting 
journaled in a derrick, a wheel castinl( pivoted in the 
vane casting upon a horizontal shaft. and the wheel at­
tached to the wheel casting, whereby it cau be shi fted 
from a verticaL to a horizontal position, and vice versa, 
while In operation, and still impart motion to the 
sucker rod. This improved construction is designed to 
alford a uniform rate of speed under varying forces of 
Wind. 

Rall_ay Appliances. 

STOCK CAR.-Job n A. Stewart, Mans­
field, Ohio. ' This inventlou provides a car with remov­
able stanchions so constructed that separate compart­
ments may be thereby conveniently aud quickly formed 
in the car to accommodate one or more animals. Pro­
vision is also made for attending to the stock at any 
time, whether the car is in motion or not, and for the 
storage of a quantity of food, which may be placed in 
the storage compartment without disturbing the cattle, 
while a water trough is provided, adapted to be sup­
plied from stationary reservoirs. 

CAR BRAKE ATTACHMENT. - Lincoln 
H. Raub, South Easton, Pa. A convenient means for 
settinl( the brakes by hand, in connection with 11 safety 
attachment, and a spring attachment for the brake 
beam, so that the hrakes will not be set sufficiently 
hard to prevent the wheels from turning, form the diS­
tinctive features of this invention. The improvement 
is designed to obviate difficulties arising where air­
operated brakes are also operated by hand, the ratchet 
wheel and pawl of the hand mechanism being in such 
cases frequently inj ured or destroyed, while ruso pre­
venting the damal(e to car wheels occasIOned by sliding 
on the track when the brakes operate to entirely pre­
vent the wheel from turning. 

llIechanlcal Appliances. 

PLANER CHUCK. - Cbarles F. Fulmer 
and Will iam E. Kelvie, Plainfield, N. J. Combined 
with a rotatable platen securable on a base piece is  a 
jaw with tongues that slide in grooves of the platen, 
and is actnated by a screw, another jaw composed of a 
base plate baving tongues engaging the platen grooves, 
while there is a circular boss and two standing bolts, 
and a j aw piece with a socket in its lower face to fit on 
the boss of the base plate, and havmg curved slots 
through which the standing bolts pass. The improve­
ment affords means for a quick change of adjustment 
to suit the form of material to be held, either strail(bt 
or taper, and hold it firmly in position to be operated 
upon by the cutting tool of the planer. 

LATHE CHUCK. - Tbe same inventors 
have also obtained a patent for an improved lathe 
chuck, which is so constructed that its jaws may be 
simultaueously moved or each jaw can be separately 
adjusted, the chuck being adapted to grip articles of a 
rel(ular or irregular form. It is a simple, durable and 
convenient device, the Invention providing a novel con .. 
struclion and combination of part.s designed to secure 
great strength and afford special facility for its ready 
manipulation. 

SCREW BEADING MACHINE , -Abrab am 
M. Southard and George W. Smitb, Denver, Col.  This 
invention covers a novel construction, whereby tbe 
ordinary beader used by tinsmiths is transformed into 
a machine capable of forming screw threads on tbe 
joining extremities of all kiuds of light metal pipes or 
tubing, such as stove pipes, speaking tubes, etc., and 
all kinds of sheet metal conduits. A pair of sh4fts, on 
which is mounted a pair of co-acting bead rolls, are 
held m a suitable frame, one of the shafts having a 
threaded portion, while a I(ange is slidingl y  supported 
between the shafts and has a feeding attachment con­
sisting of a half nut or threaded lug to engage one side 
of tbe threaded shaft. The screw bead or thread is 
formed on the pipe by turning a crank, after the proper 
gauge adjustment. 

CASTING MACHINE. - John S. Griffin, 
Roslyn, Washington. Combined with a casing is a 
mould consisting of two horizontal swinging sections 
hinged toget!;er at one end, where it Is provided with 
upper and lower anti-friction wbeels, in connection 
wi

'
th mechanism for opening and closing tbe mould 

This improved casting machine is designed for conven­
Iently and rapidly casting billets, hollow ingots to be 
manufactured into seamless tubes, and other articles. 

RIVETING MACHINE. - Reinbold A. 
Carl, Hearne, Texas. This inventiou relates to improve· 
ments in machines for dri.ving rivets in leather and 
other fiexible material, providing a machine especially 
adapted to drive a poiuted rivet instead of the ordinary 
blnnt rivet. It bas two vertically aligning plUGgers 
forced together by a lever mechanism, a sleeve inclosmg 
the lower plunger, above which meet a pair of spring­
pressed jaws, a separable bnrr holder being interposed 
between the two plungers, while a spring-pressed burr 
set is mounted 1008ely on the upper plunger, with a 
lever mechanism for forcing the set downward and a 
lever mechanism for releasing it. The machine drives 
and heads tbe rivets at the same operation, and without 
first punchinl( holes in the material. 

BRICK MACHINE. - Albert Brooker, 
Lancaster, Wis. Combined with the supporting frame 
and a mud box in its upper part Is a die baving out­
wardly extending bars working in guideways in the 
frame, to which weighted levers are pivoted, Imks con· 
necting the levers with the bars of the die. It is a ma­
chine of simple construction, in which tbe ordinary 
bottomless mould may be used, and which will deliver 
the mOUlded bricks directly upon movable pads, the 
mac.hine belug also provided with a wire cnt-off for 
smoothing the tops of the bricks and separating tbem 
from the mud dIe. 

ROOFING SEAMER. - Richard R. De­
laney, Charleston, West Va. Combined with a pair ot 

Jtitutifi t �tutritau� 
tongs are three jaws, connected with and operated by 
the tongs, a roller being journaled to one of the jaws. 
which serves to turn the edge of the seam down, ready 
to be clamped and finished by the tongs. It is a simple 
and convenient tool for turning single or double 
seams, made at a smaH cost and very powerful, being 
effective for turning and clamping together the seams 
of heavy sheet metal like tin, zinc, or galvanized iron. 

MACHINE FOR POLISHING COFFEE, 
ETc.-William P. Clifford, Oskaloosa, Iowa. A shaft 
carrying a series of opposing arms is held to revolve in 
a cyliuder, the arm. consisting of plates radiating from 
hubs, while pins extend from the opposite faces of the 
plates, in combination with a tank adapted to con tain 
glazing material, a warming jacket surrounding tbe 
tank, and a pipe leading from the tank into the cylinder. 
The machine IS of simple an,1 durable construction, and 
may be used in connection with a colfee cleaner and 
grader or independently, for polishing and I(lazing 
coffee or any material requiring such manipulation. 

SEWING MACHINE.  - Henry H. Fefel , 
New York City. Combined with tbe needle, feed, and 
main shaft of the machine, with a stitch hook baving 
an upper and lower bill poised in the cen ter on a 
pivoted crank, is a rotarily reciprocating double crank 
shaft, the stitch hook being attached to one of the 
cranks. Tbe machine is especially designed for making 
an .. overstitch," is simple and durable and capable of 
high speed, and is designed to lay the threads of each 
stitch close together and at the proper angle to give t.he 
work the appearance of hand stitcbing. The feed and 
needle arm motion, the tension and guides and other 
accessories of the machine, may be of any approved 
construction. 

SCREW DRIVF.R. - John Q. Day, Red 
Cliff, Col. The handle of tbis tool supports a tube 
huving two sets of spiral grooves, the shank extending 
into the tube being provided with a c1utcb, and a sleeve 
having a clutch being mounted to tnrn loosely ou the 
sbank, the clutch engaging tbe shank clutch, while 
blocks pivoted on tbe sleeve engage one set of spiral 
grooves at a time, and a spring coiled on the shank 
presses with one end on the latter and with its other 
end on the tube. The screw driver is actuated by 
simply pressing the handle when the SCrew bead is en­
gaged, and it is arranged to turn tbe shank in either di­
rection for driving in or unscrewing screws. 

Agricultural. 

PLANTER. - Orval E. Baldridge, Illio­
polis, III. This is a machine of simple construction, 
intended to be bnilt at a low cost. The drive wheel bas 
an adjustable sleeve on one of its spokes, combined 
with seed boxes and a centrally pivoted lever, the seed 
drop bars being pivoted to the lever and held to slide in 
the boxes, while an arm hinged at oue end of the lever 
has an offset adapted to engage with tbe sleeve of the 
drive wheel. The seed may be covered by any of the 
well known attachments, but preferably by curved blades 
secured to the rear lower portion of the chutes. 

Miscellaneous. 

WIND MUSICAL INSTRUMENT.-Harry 
J. Light, Sedan, Kansas. This invention provides 
meaHS for changing tbe pitch or key of this class of in­
struments, as the c1arionet, fiute, etc., by the lengthen­
ing of the bore by means of rings, to be placed between 
the several joints of the instruments. The rings or 
wasbers are made of bone, gutta percba, cellnloid, or 
other snltable material, and their interior diameters 
correspond precisely to the diameter of the bore of the 
instrument. Exterior rings are employed to fill the 
spaces covered by the extensIOn of the sections, to give 
the Instrument the usual smooth appearance. 

GAME ATTACHMENT.-Emma Barker, 
London, Enl(land. This invention provides means for 
playing an indoor game substantiaily l ike lawn tennis, 
certain attachments being provided whereby the net 
may be conveniently supported upon an ordinary din­
ing table, and a convenient racket adapted for indoor 
use. The courts are marked npou the table, across 
which the net is stretched, and a soft rubber ball is pre­
ferably nsed, the service being delivered underhand, 
and tbe ball beinl( struck by a fore-hand stroke at a 
point beyond the end of the table. 

SHOW CABINET.-Robert E. Sherlock, 
Lethbridge, and Manfred Freeman, Grenfell,  Canada. 
This is a cabinet in which ribbons, laces, and similar 
goods will be protected from dust and soiling, and be 
held in such manner tbat they will be displayed to the 
best advantage, while they may be conveniently un­
rolled and measured and as conveniently replaced. Rows 
of spools are mounted on a series of horizontal sbafts, 
there beinl( on the shafts friction pulleys designed to 
be readily forced 81(ainst the ends of the spools. Lon_ 
gitudmally swinging doors are arranged one above the 
other opposite the spools. 

BANJO TAIL PIECE.-Herschel Fenton, 
New York City. This tail piece is adapted to rock on 
tbe npper edge of the clamping hoop, a depending rear 
limb rocking on the side of the hoop, and having a lUI( 
apertured to receive an adjnstinl( bolt. The device af­
fords means to strain the strings in conjunction with 
the keys, holding the strings off the bead skin, and 
affording means to connect the strings to the cross bar 
of the tail piece m a manner to avoid chafing of the 
strmgs, thus increasing their durability. 

TWINE HOLDER. -Cbarles F. Walters, 
Prospect, N. Y. This is an attachment for twine 
holders designed to automatically wind up the end of 
the twine after it has been used for tying packages, etc. 
To the holder is secured a frame in which turns a 
grooved pulley, provided in its hub and rim with op. 
posite openings, a pinion being connected to the pulley 
and a segmental gear wheel in mesh with the pinion, 
while a weighted arm is connected with the segmental 
gear wheel. 

GATE. - Jacob W. Miller, Marion, 
Ohio. This invention relates to farm !:ates which swing 
horizontally and are also capable of being raised bodily 
independently of their awingillil motion, to allow hOiS, 

sheep, etc., to pas. through without permitting cattle 
to pass. The invention provide. a novel combination 
of devices for operating the gate, so that when raised it 
is  lifted directly against its weight to throw it against 
the hinge post, instead of the pull being exerted from 
the post to raise the gute. 

DRAWERS.-Romulus E. H ill, Evans­
ton, Ill. Tbls invention relate. to the manufacture also 
of trousers, overalls, tights, etc., providing a peculiar 
make at the crotch, wherehy the lI:arment is rendered 
elastic and better adjustable to various strains, thus 
contributing to the comfort and convenience of the 
wearer, wbile greater economy is obtained in cutting 
and fitting, variations in waist size being obtamed 
without materially altering the pattern of the leg sec­
tions. 

LAMP.-Edgar J. Bissell, Bartold, Mo. 
This is an improvement in that class of lamps having a 
tube for providing a central air draught, an outer tube 
affording a wick space, while a vertically removable 
chimney holder on the latter tube bas a defiector, and 
a central rod projecting above the air tube has a 
shoulder and single spreader disk with aperture receiv­
ing the rod and an outer marginal series of apertures, 
the spreader disk being of greater diameter tban the 
wick tube. The lamp 1. simple and compact, and 
designed to give a strong, clear light, throwing out but 
little heat in proportion to the size of the fiame, the 
outer and inner draughts being combined in such a way 
as to give a steady vertical lIame. 

FIRE ESCAPE. - Horrace Mul lennex, 
Alpine, N. Y. Tbis is a device of simple construction, 
capable of attachment to any building, to be automati­
cally operated by the weight of the descendinl( persons, 
the rapidity of descent being readily controlled. It 
consists of a frame in which are journaled drums over 
which passes a chaiu carrier to which baskets are at­
tacbed, friction wheels beinl( carried by the drum shafts, 
which are mounted In vertically movable bearings, 
wbile friction block. are mounted under the wheels, 
and springs press the blocks upward. 

POCKET CASH REGISTER. - James L. 
Brown, Brookville, Pa. The body of this device is a 
fiat oblong plate baving a dial cash indicator and 
register at its two ends, and an Intermediate elide 
register. It is desi!(ned to be conveniently carried in 
tbe pocket to indicate cash on hand and re!:i"ter cash 
paid out, and to serve as well for a rule, straight edge, 
and pencil holder. One side edge of the plate is gradu­
ated to form the rule, and the pencil holder is attached 
to the other side. 

ELECTRIC POST OFFICE Box. - Will 
A. M. Smith and Robert T. F .  Smith, Morrison, Ill. 
Combined with the box is  a door with a catch, and ar­
ranged to be operated by gravity, the latch which en­
gages the catch having an armature, while an electro 
magnet within the box is adapted to lift tbe latch. The 
box Itself is of the nsual furm and construction, while 
the push button is preferably located near the desk of 
the attendant, so that he may release the door and 
deliver the mail without chane:ing his position, there 
being aB many push buttons as there are boxes, and each 
push button bavmg the same number as that of the box 
with which it con"ects. 

CHECK, DRAFT, ETC.-Jobn L. Spal­
ding, Aitkin. Minn. This invention· provides for a 
certain arrangement of figures in table form with indi­
cative mark. or symbols attached on the face of tbe 
check to be puncbed, a8 required, to deno� tbe value 
of the check, so that its original amount cannot be 
altered or raised without' detection. The invention is 
also applicable to money orders or other papers in 
which the amount on the face is checked before delivery 
to the payee by the punching of figures on the face of 
the instrument indicative of the amount of the check, 

TYPEWRITER ATTACHMENT. - Anna 
M .  Rothert, Brooklyn, N .  Y .  This improvement COll­
sists of a treadle connected by a chain or cord to a 
lever, tbe latter being connected to a shaft which has a 
fixed arm connected with the usual transverse rod con­
nected to the carriage of the typewriter, and adapted to 
shift the roller plateu backward, to cause Impriut of 
upper case capital letters. It is a simple and inexpen­
sive device, which may also be adopted for any use re­
quiring a treadle and a yielding connection tberefrom 
to a movable part. 

SUSPENDER BUCKLE. - John T. Brod­
nax, New Orleans, La. This is an improved device for 
connecting suspender ends to the snspenders proper, 
the buckle frame having a transverse slot and upwardly 
extending openings in its front portion, wbilc the back 
plate has a web which nnites it to the front portion, the 
clamp having its upper edge provided with a right­
angled har which is slotted to receive the web, and has 
its lower edge provided with teeth adapted to engage 
the suspender. 

SUSPENDERS. -Tbe same inventor h as 
likewise obtained a patent for improvements in the at­
tachments for connecting the different parts of the sns­
penders, and for attaching tbe suspender ends or but­
ton straps. The improvement embraces tubular front 
attachments having a hook, tongue, and cross bar ex· 
tending across the lower portion of the opening of the 
tube, with other novel features. 

PATTERN FOR VESTS AND SHIRTS. ­
A third patent to the same mventor provides a pattern 
in which the suspenders will be located relative to the 
side and shoulder seams and neck band of the garment, 
wbereby a proper and comfortable fit is Insured, w hat­
ever be the proportions of the per80n for whom the 
garment is intended. The rules of measurement apply 
to shirts as well as vests, and the improvement relates 
to former patented inventions of the same inventor for 
suspender attachments for shirts and vests in wbich the 
suspenders ar" permanently secured to the garment, or 
arranged in pockets formed therelD, and converge to a 
point on the back. 

SASH HOLDER. -- Ed ward Z. K i d  d, 
Deadwood, South Dakota This is a combined sash 
holder and lock consisting in an open front casing 
having inclined slots In its side walls, a roller with 
trullniol1ll working ill the 810tl, the roUer projecting 

through the open front of the casing when its trunnions 
are at the lower ends of the slots, with a locking arm or 
lever movable across the lower end of one slot in the 
path of one of the trunnions, to lock the roller in it. 
lowermost position. The deVice di"penses with springs, 
and is adapted to hold the sash at any desired point 
when open, locking it when closed. 

SKYLIGHT LIFTER AND LOCK. - Wil­
l iam Trebilcock, Central City, Col. A notcbed lifting 
bar connected to the skylight is arranged for lateral 
movement in an aperture in a bracket, a locking lever 
engal(ing the bar, while .. spring-actuated locking bar 
pivoted to its lower end projects throui!h the bracket to 
hold the lifting bar from upward movement. Tbis im­
provement forms a simple and easily operated device to 
raise and lower the skylight for ventilatmg purposes, 
holding it locked in any of its adjusted positions so 
that it cannot be raised or lowered from the outside. 

DECK SUPPORT FOR SHIPS' B OATS. -
Cornelis J.Van Sluys, Ymuiden, and Comelis Stelfelaar. 
Jzn., Yelzen, Netherlands. This invention relates to 
an improved construction of supports arranged to faci l i ·  
tate the rapid launching o f  the boats, and at the same 
time providing for them a safe and secure resting place 
on the deck of a vessel. In the construction side bear­
ings are arranged in combination with Intermediate 
keel bearings, there being a longitudinal screw shaft 
and connections between the shaft and the keel bearings 
for raising and lowering tbem. 

HARNESS.-Jobn J. Hardy, Lavonia, 
Ga. This barness has a combined coUar and hames, a 
cross bar pivoted on the npper part of the collar and 
elbow levers pivoted on its low�r sides, with connec­
tion. between the ends of the levers andj the cross bar, 
wblle the traces are secured to the lower ends of the 
elbow levers, and the ordinary hip and breeching straps 
are connected by a back strap with tbe npper bame 
straps of the collar. This barness is comparatively .In­
expensive, having less than the usual number of parts, 
can be quickly put on or taken off, and is designed to 
be very easy to the horse. 

NOTE.-Copies of any of the above patents will be 
fnrnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of inventIOn, and date 
of this paper. 
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B U I L D I N Q E D I T I O N . 

JULY N UMBER.-(No. 69.) 

TABLE OF CONTENTS. 
1. Elegant plate in colors and fioor plans showing a 

colonial cottage at Brookline, Mass. An admira­
ble design. Cost $4,500 complete. 

2. Colored plate illustrating a row of dwellings with 
ornamental fronts, erected at Philadelphia. Per­
spective and fioor plans. Cost from $7,500 to 
$5,800 complete. Architects G. U. & U. D_ 
Hewitt, Phila. 

3. A residence at Longwood, near Boston, Mass. An 
excellent design. Floor plans, perspective eleva­
tion, etc. Cost $8,700 complete. Brigham & 
Spofford, architects, Boston. 

4. View of the new build ing for tbe Hibernia Savings 
and Loan Society at San FranCisco, Cal. 

5. A stone residence at Germantown, Pa. Cost $10,245 
complete. Perspective and fioor plans. 

6. Perspective and plans of the country residence of 
Mr. Walter E. Rex, at Chestnut Hill, Pa. Cost 
$14,000 complete. 

7. A very attractive and convenient cottage, of colomal 
style, erected at Longwood, Mass. Cost $4,500 
complete. Messrs. Rand & Taylor, of Boston, 
architects. 

8. Perspective view of the new and substantial resi­
dence of E. A. Merrill, Esq., at Minneapolis, 
Minn. 

9. Nine double houses of Queen Anne style erected at 
Syracuse, N. Y., by Mr. E. E. Price, at a cost of 
$75,000. Plans and perspective. 

10. A coach house and stable erected for Mr. Walter 
Rex at Chestnut Hill, Pa. Plan and perspective 
view. Cost $1,000 complete, 

11. A suburban cottage at Brookline, Mass., of colonial 
architecture. Cost $3.600 complete. 

12. DeSign for a two story snmmer residence. R. A. 
Briggs, architect. 

13. A picturesque de,igu for a gardener's lodl(e. 
l4. Cottage at Narberth Park, Pa. Cost $4,500 com­

plete. Perspective view and lIoor plans. 
15. A farm house for $1,000. Floor plans and per­

spective elevation. 
16. Mlscellaneons contents : Decorative treatment and 

materials.-Wall paper.-The ball.-The Bexley 
system of emptying cesspools. - Decorative 
don'ts.-Heat from the moon.-An improved hot 
water heater, iJlustrated.-Improved steel ceiling, 
iIIustrated.-Foundations under water. - Stair­
case and bruaster designs, iIIustrated.-Enrich­
ments for moulding., friezes, etc., iIlustrated.­
Concrete.-The Richard�on & Boynton heater, 
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 hundred ordinary book pages : forming, prlicti­
cally, a large and splendid MAGAZINE 0)' AnCIDTEC­
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interestiug 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work h3VD won for it the LARGEST CIRCULATION 
of any Architectural publication in the world. Sold by 
all newsderuers. 

:MlJNN & CO •• l'trnLI8HBB8, 
861 Broadway, New York, 

© 1891 SCIENTIFIC AMERICAN, INC.



JULY I S, 1&) 1 .] J titutifit �tutri,au. 
7?te cliar"" jor Insertian under this head is On e  DoUar a lim 

jor each insertian ; about eiaht words to a line. Adver­

tisements must be received at publication Office as earl1l as 

Thursday morning to appearin the following week's issue. 

For Sale-New and second hand latbes, planers. drills, 
sbapers. engines. and boilers. belting. pulleys. and sbaft­
IIlI{. Li.t .ent free. W. P_ Davis. Rocbester. N. Y. 

(3156) R. P. writes : I observed a man 
cleaning a papered ceiling a few days al:o. He used 
apparently a ball of ordinary bread dough, but as the 
work was being done rapidly and easily, I supposed 
there was some chemical used in the compositiou. The 
paper was brought out as hrlght as new. Will you 
kindly In form me through your valUable paper what 
composition will do this work ? A. No chemical is to 
be advised for cleaning wall paper. Try a ball of hread 

Presses &; Dies. Ferracute Macb. Co., Bridgeton, N. J. crumb. 
Barrel. Keg and Hogshead Machinery. See adv., p. 29. (3157) F. W. M. asks for the best pre-
For best holstlIll{ engine. J. S. Mundy, Newark. N. J. 
Scoop Board Patent for Sale-No. 425,620. dated April 

l5, 1800. George &; McGinne.s, Harlan. Iowa. 
Best driers for grain. sand, clay. fertilizers. wet feed. 

green coll'ee. etc. S. E. Worrell, Hannibal. Mo. 
Best Ice and Refrigerating Machines made by David 

Boyle. Cblcago. Ill. 170 machines in satisfactory use. 
The Improved Hydraulic Jack •• Punches, and Tube 

Expanders. R. Dudgeon, 24 Columbia St., New York. 
.. How to Keep Boilers Clean." Send your address for 

tree 96 p. book. J .... C. Hotchkis., 112 Liberty St., N. Y. 
Screw machines. mllliIll{ machines. and drill presses. 

The Garvin Mach. Co .. Laight and Canal St •. , New York. 
Iron. Steel. Copper. and Bronze Drop Forgings of 

every description. Billings &; Spencer Co .• Hartford, 
Conn. 

Split Pulleys at Low prices. and of same .trengtb and 
appearance ... Whole Pulleys. Yocom &; Son'. Sbaftlng 
Works. Drinker St., Pbiladelphla. Pa. 

Wanted-A good mechanical engineer In a large manu­
facturing establishment. Address, wltb references. 
post office box 1582. Philadelphia, Pa. 

Guild &; Garrison. Brooklyn, N. Y .• manufacture steam 
pumps, vacuum pumps, vacuum apparatus. air pumps, 
acid blowers, filter press pumps, etc. 

The best book for electricians and beginners in elec­
tricity Is .. Experimental Science," by Goo. M. Hopkins. 
By mail. � :  Munn &; Co., publishers. 361 Broadway, N. Y. 

rrSend for new and complete catalogue of Scientific 
and other Books for sale by Munn &; Co .. 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Names and A ddress must accompany all letters. 

or no attention wil l he paid thereto_ This is for our 
information and not for publication. 

Reterence. to former articles or answer. should 
give date of paper and pa!:e or number of question. 

Inqui ries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research. aud, 
though we endeavor to reply to all either by letter 
or in this department, each must take bis turn. 

Speci al Written InCormatloD on matters of 
personal rather than general interest cannot be 
expected w ithout remuneration. Selentlfic ADlerlcan Supplement. referred 
to may be had at the office. Price 10 cenCts each. Book. reterred to promptly supplied on receipt of 
price. 

Minerals .ent for examination should be distinctly 
marked or labeled. 

(3149) G. M. asks : 1. Please define 
.. versed sine." A. The portion of the initial radius of 
an arc which is intercepted between the sine of the arc 
and the arc itself. 2. Is the amount of variation of a 
galvonometel' needle from the north due to the Intensity 
or to the quantity of the current ' A. Intensity and 
quantity of a current are synonymou.. The deviation 
of a galvanometer is due to the intensity or quantity of 
a current. 

(3150) J. D. asks : Will you please give 
receipt that will stick muslin 1.0 bunting ? A. Boil to­
gether 2 parts shellac, 1 part borax, and 16 parts of 
water. The surface must not be grea.y. 

(3151) J. M. O. asks : Is not the tide of 
the ocean to the revolving earth as a pendulum Is to a 
clock or as a governor is to an engine ? Again, does it 
not hold the earth in check f In other words, is it not 
the regulator of the great timepiece f A. We 40 not 
see the analogy of your question.. The earth Is not a 
tidal propelling power, like the clock to the pendulum. 
Nor do the tides govern the speed of the revolving earth 
like the governor of an engine. The tidal check I. com­
pensatory in equivalent opposite effect, and therefore 
cannot he a rel:ulator of the great timepiece. They are 
In a minute me ... ure antagonistic to the earth's regu­
larity of motIOn. 

(3152) Several readers ask : Wh at is the 
difference between a square foot and a foot square ? A. 
There Is no difference in area or quantity of surface. 
but there may be a great difference in the shape. A 
foot _quare must be a rectangular surface having 4 equal 
sides 1 foot long. A square foot may be a surface 6 
inches wide and 2 feet long, or any shape containing a 
square foot. 

(3 153) W. L. G. asks : 1. Will you kindly 
give me a few points in regard to the manufacturinl:. 
on II small scale, of nitrous oxide (laughing) gas ? A. 
It is made by heating pure ammonium nitrate in a re­
tort. The gas evolved must be passed through water 
and collected over warm water. There .• no difficul ty 
in making it, provided the original nitrate is pure. 2. 
Is it  true thaI the nitric oxide is now used as a suc­
cessful substitute for anresthetlcal purposes f A. We 
ncvcr heard of such use, and do not see how it could be 
.uccessfully carried out. 

(3154) C. E. A. S. writes : I see in the 
dally Sun that Professor R. O. Doremus took ink from 
paper by the use of hypochlorite of sodium and suI· 
phuric acid. Can you tell me the parts, and If It is 
the best ink eraser and the quickest f A. Such mixture 
would answer for most inks. Javelle water is also to 

servative preparation to use on a Spani.h cedar skiff to 
retam its natural grain aud color. A. Raw linseed oil, 
to be followed atter drying by a thin flowing coat of 
spar varnish. Do the varnishing on a hot day. 

(3158) E. D. asks : Can carbon, being 
wholly burnt out of steel, be renewed ? If .0, how ? 
How do you harden in oil ? What allowance is to be 
made for expansion in temperin� � A. When carbon is 
hurned out of steel. it is past recovery for use as a cut­
ting tool. nnleS8 it can be .recarbonized and very much 
drawn down to fine the grain, which becomes coarse 
snd crystalline by hurning. Harde.n In oil the same as 
in water. Change of size by hardening depends entirely 
upon the shape of the piece as wel l as the quality of 
the steel and heat required to harden. Experience with 
special work Is the only guide. 

(3159) C. A. C. asks for a receipt for 
cleaning marble head.tones that have beel! blackened 
by age and from tree., one that will not leave the stone 
yellow; also one tor granite curhing. A. Cover the soiled 
pllrt with a paste of quicklime moi.tened with a strong 
aqueous solution of sal soda for several hours, then 
remove the paste, wash the parts thoroughly, and polish 
if necessary. 

(3160) J. S .-If the indelible ink wab 
made from silver n itrate, the stains can be sometimes 
removed \:y mOistening them with a hrush wet with 
potassium cyanide dissolved in water, then wash the 
fabric well. Also try a solution in water of bichloride 
of mercury. Both are very poi.onou •• 

(3161) H. M. R. asks : I would like to 
know if there is any other way of cutting Ice than 
with an ice plow ' If so. what kind. and where ' A. 
Icc-cutting machines consisting of circular saws oper­
ated by .team power have been illustrated and de­
scribed in SCIENTIFIC_AMERICAN. 

(3162) E. M. C. asks : Can any portion 
be removed from the center of a round bar of met9J and 
leave the bar stronger than it was hefore the portion 
was removed ? Or can a hollow rod be made stronger 
than a solid one of the same dimensions and same kind 
of material ? A. No. 

(3 163) F. C. D. asks : Kindly give me a 
receipt for flavoring various brands of cigars ' A. Use 
any of the following: Ambergris, henzoin, musk. oil of 
hergamot, oil of lemon, tonquin heans, vanilla beans, 
oil of lavender. 

(3164) F. W. C. P. asks : Will you please 
state which side of u belt should run on the pulley, the 
smooth or rough f A. A helt pull. the be.t with the 
smooth or hair side next the pulley. Common practIce 
is the other way. 

(3165) F. W. V. says : I have a ranch 
here, at Colton Station, Nebraska, of 3.000 acres, 2,000 
of which I want to water so as to raise hay. I would 
like to know what would be my cheapest way to raise 
water 50 feet for this purpose, and what kind of power 
would be required, and what It would cost. There is 
water enough to be had. The Large Pole Creek runs 
through 600 acres, bllt it  does not reach the 2.000. The 
water lieB near the surface. Irrigated land here pro­
duces 2 tons to the acre. A. It you can get a water fall, 
a wheel and pumps will be easiest and cheape.t to care 
for, but would require a large storage reservoir some­
where on the higher part of the ranch, so that a small 
wheel or power constantly running would do an aver­
age work. It water power;cannot he had, wind mills or 
.team pumps would next be ill order. Windmills re­
quire no fuel and are e ... y to care for. They can be 
cpllt in various places and be mode to lift by stages from 
one canal to another and save pipe laying. 

NEW BOOKS AND PUBLICATIONS. 

HENDRICK'S ARCHITECT'S AND BUILD­
ER'S GUIDE AND CONTRACTOR'S RE­
FERENCE DIRECTO RY OF AMERICA, 
FOR THE YEARS 1891-92. New York : 
Samuel E. Hendricks & Co. Pp. 490. 
Price $5. 

THE " ELECTRICIAN " E L E C T R I  C A L  
TRADES DIRECTORY AND HANDBOOK 
FOR 1891 .  London : The Electrician 
Printi ng and Publishing Co. 1891. 
Pp. 729, cxix. Price $2. 

The advertisements of leading electrical businesses 
make up a large part of this volume. and will be found 
IL not uninteresting part of its contents. An immense 
number of addre •• es of electrical lighting and power 
stations all over the world form one part. Biographical 
notICes of men distinguished in the electrical fleld with 
portr"its form another portion. The portraits accom­
panying the biographies are worthy ot speciol notice. 
This portion of the book alone Is of value not easily es­
timated. 
HANDBOOK O�' NATURAL PHILOSOPHY. 

By Dionysius Lardner, D. C . L. 
Electricity, m agnetism, and acous­
tics. Edited by George Carey Fos­
ter. London : Lockwood & 00 . . 1891. 
Pp. xix, 442. 

be rec<'mmended. Use a little acid only. Oxalic and A 
tartaric aCids mixed and di ssolved in water may be 
used. 

TREATISE ON THE CALKINS STEAM 
ENGINE INDICATOR. New York : E. 
& F. N. Spon. 1891. Pp. 114. Price 
$1. 50. (3155) Subscriber asks : How many de­

grees of heat are required in an ordinary core oven for 
a foundry ? Can a sufficient heat be made with steam 
pipes at 80 pounds steam pressure f A. 24()" Fah. are 
required for a core oven. You can obtain this with 
sufficient pipe at pressure stated. 

Although this work Is to a,certain extent a treatise on 
a special make of indicator. it will be found of value by 
all engineers. It contains, in addition to a description 
of the special instrument to which It Is dedicated, a large 
amount of IlIlneral information and quite an extensive 

series of tJlbles. A special planimeter is descrihed, to 
be used for measuring indicator diagrams. 
THE CLEANING AND SEWERAGE OF 

CITIES. By R. Baumeister. Adapted 
frow the German, with permission of 
the author, by J. M. Goodell. New 
York : Engineering News Publish ing 
Co. ] 891.  Pp. vii, 281. Price $2. 50. 

The su hject of sewage disposal as treated in this 
volllme is given largely from the European atandpoint. 
It therefore has a special interest to the American en­
gineer as showing how Continental authorities and en­
gineers deal with the vexatious cloaciue problem. The 
su bject. of general systems of sewal:e. its purification, 
and of general municipal and domestic sanitation, in­
cluding the earth syswm, pail disposal, and pneumatic 
tube removal. are all given place. and street cleaning is 
also included. The work IS well illustrated and may be 
confidently recommended. 
HANDBOOK OF CALCULATIONS FOR EN­

GINEERS AND FIREMEN. By N • 

H a wkins, M. E. Theodore Andel 
& Co. New York. No date. Pp. 
330. Price $2. 

This work Is devoted to arithmetical end algebraical 
calculations. tables. tules, formulre, etc., adapted to be 
of service to the practical engineer and fireman. It i. 
illustrated and represents a very credltahle collection of 
engineering information. 
SCIENCE OF EVERYDAY LIFE. By John 

A .  Bower. Cassel l  & Co. London, 
New York, etc. 1889. Pp. 128. P rice 
50 cents. 

Matter, weight, the earth'. envelope. air, combustion, 
and other general topics of science are here treated 
In popular form. with simple illustrative experimeuts 
where requircd. The � little book is designed for chil­
dren to a certain extent, hut it l  may. we are confident, 
be advantageously perused .hy children of a larger 
growth. 

TO INVENTORS. 

An experience of forty years. and the preparation of 
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laws snd practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synop.ls of tbe patent law. of the United States and all foreign countries may be bad. on application, and persons 
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which are Jow, in accordance with the times and our ex­
tensive facilities for conducting the business. Address 
MUNN &; CO., office SCIENTIFIC AMERICAN, 361 BrOad­
way, New York. 

INDEX OF INVENTIONS 
P o r  which Letter. Patent o. the 

United Stale. were Granted 

July 7, 1891, 
&ND EACH BE&RING THAT DATE. 

[See note at end of list about copies of these patents.) 

Amcultural machine. C. D. White . . . . . . . . . . . . . . . . . 455,676 
Afr. apparatus for forCing, H. S. Robinson . . . . . . . .  405,359 
Air 
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.�t��� ��? .���: 455.600 1����'8�B�s�f��auer : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Asbestos from crushed rock, apparatus for sepa-

rating
h
H. Powers . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . .  455,638 

Autograp Ic reglsterl C. J. Weinman et al . . . . . . . . . 455,«5 t��'t'i"J,t�� :f!:'���c't�r�Pgr��W: li..tJ
b
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Axle., machine for forming fan tail, L. D. �ill . . . .  455,593 
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455;595 
Damm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.310 

Ballot box. W. F. Gau!. . . . . . ... . . . . . . . . . . . . . . . . . . . . . . 455,685 
1:IT!�:.

ea
ge:'b��-.!i�\����ell . .  - . . . . . . . . . . . . . .  455.001 

Bell, C. J. Klntn ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.626 
1:��de�:i'!'�:;;I�o�a����?��sciimid: : : : : : : : : :  : ::'. : �m 
Bicycle. D. P. Vincent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,673 
Bicycle saddle, G. E. Seymour . . . . . . . . . . . . •  _ . . . _ . . . .  455,363 
Block. See Fuse block. 
Bobbin or .pool. G. Pendleton, Jr . . . . .  _ . . . . . ... . . . . .  455,L53 
Boller. See Steam boiler. 
RgR�rss���o�'i,ft�ate for, E. P. Robinson . . . . . . .  455.358 
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Boot or shoe, G. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455,305 
Boring or ch ... lng tool, C. B. ROhland . . . . . .  _ . . . . . . . 455.6cW 
Box. See Ballot box. Letter box. Miter box. 
Box frame and cover, W. F. Beasley . • . . . . . . . . . . . . . . 455,457 
Bracket. Beec Extension bracket. 
Brake. See Car brake. 
Brake head attachment, J_ H. Nethercott . . . . ... . . .  455,637 
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Bridfe. L. Dannbauser . . . . . . . . . . . . . . . . . . . . . . . .  455,472, 4.'>5,480 
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Burner. See Gas or oil burner. Hydrocarbon 
But���s"e'itl� 

.. 
��C�:;'!�'ii. I��h:���: . . . . . .. . . 455,553 

Cake beater. �. '1'. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.565 
Calcined material, cooling apparatus for, A. B. 

Bonneville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,491 
Calipers, micrometer, J. D. Sloane . . . . . . . . . . . . . . . . . .  455,6« 
Candle, altar, A. F. Baumer . . . . . . . . . . . . . . . . .. . . . . . . . .  455,501 
Cans, machine for cleaning the top. of, G. L. Mer-

rill (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,175 
Car brake, P. A_ Petter.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,495 
g� ����Tin":,r��;s�·&;"d.i�I'1�me8::::::::::: : : : : :  �:� 
Car ""upling. F. A. Fox . . . . . . . . . . . . . . . . . . . . . . .  455,589, 455,500 Car coupling. L. Gulilauden . . . . . . . . . . . . . . . . . . . . .. . . . . 455.713 Car coupling, D. J. Salley . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
g:� g:;�gll� :::� ��g��: �: f::::fJ:�r��:::: : : : : : :  
Car. h .. nd, C. Roberts . . . . . . . . . . . .  ; . . . . . . . . . . . 55,577 to 
Car, .tock, B. C. Hicks . . . . . . . . . . . . . .  455,534, .55,714 10 
Car, .tock. J. E. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Car, vestibule, J. K. Griffin. . . .. . . . . . . . . . . . . . . . . . . . . . ,427 
Carbon brush and bolder therefor, A_ L. Riker . . . .  455;518 
Card clothing. means lor adju.tlng and stretching, W. H. Torrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,6"i2 
Carrier. See C ... h carrier. Chalk carrier. 
Cartrl,e, blast. J. A. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . .  455,332 
g::�

. 
car':re�.li�s�J�lbiJg:�.� ��: . . . . . . . . . . . . . . . . 455.300 

g::�e�$�'W.�e�:��·.·.·.·.·.·.·.·.·.·.·.·.·. ·.·.·.·.·.-_-.
.
. �.��: �:� 

g::�'i.e�,'!�l�r��e ��'1t
r
fI�J�::.��.�: : : : : : : : :  455.�� 

Cbaln, portable stack root, J. E. Kirk et a! . . . . .. . . . .  Ui6 
8l::���

r
llyi:" �!�::;.;: J: c: Daggett::: ::: : : : : � 

Check rower, J. C. Barlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455 
Chuck, drill. C. T. Pratt . . . . . . .  , . . . . . . . . . . . . . . .  455,.00. 
Chuck. drill, J. F. Stewar<J . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cbute, coal, F_ G. Su.emlhl . .  . . . . . . . . . . . . . . . . . . . . . .  . . 
8:��e�

e
inr:t�t���

r
K�b�/:���·.: : : '. :: ::: '. :':.: : : 

Clamp. See Clotbes line clamp. 
Cl ... p. See Garmeut cla.p. 
81�

e
�i<:��rc!\"�:t�h�::i�,

clt��i;ark. • • . • . • . .•• 455,352 
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8lg�:: ��i[t�

d
i::te �����r;.-lM��Yl.rliey : : : : 455 

Clothes drier, 1. J. BiseL . . . . . . . . . . . . . . . . . . . . . . . . . _ . .  
Clothes drier. J. M. Harm . . . . . . . . .  _ _ _  . . _ _  . . . . . . . . . . . .  
Clothes line clamp, G. Luke . . . . . . . . . . . . . . . . . . . . .. . .  . . 
Coal or other substances, separator for, G. W. 

Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.601 
Coal piler, G. J. Herbert . . . . . . . . . . . . . . . .  n . . . . . . . . . . . . 455,328 
Cock. of service pipes and valves, box for stop, c 
cOllfb�id�'::lj�T: ·COWleY: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Coke oven, W. Fritscb . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .. . . 455.6IU 
Collars or cull's. apparatus for thickening and pro-

tecting the edges of, J. W. Hyatt . . _ . . . . . . . . . . . . 455.333 
Comb. See Curry comb. 
8g::a��:s,<te!�W.�·.·HatteC:::::::::::::::.: : : :  ��1 
gg�J'':::,!� ��f�

n
lo,?.;ii;a����*e8; 0: 'Kiiaii::::::: m455

,z;g 
Condensi ap aratu •• J .  Caven. . . . . . . . . . . . . . . . . . . . . f71 
conveyer�. �irkbolz. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .384 
Cooler and freezer. P. L. Dermlgny _ . . . .  _ . . . . . . . . . . .  455,663 
Copying pad for autographic copying, Z. T. Ray-

nor. . . . .  . . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . . . .  . . . .  . .  . .  . . .  . . . . . .  . . .  455,f55 
Cornet valve, F. A. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.562 
Corset sections, COrdlng

! 
F. M. Baker . . . . . . . . . . . . . . 456'Ji58 

COUPIl
�

. See Car coup ing. Hose coupllng. Pipe 
Cra.:;��fi�'1jken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456 
g��\'iI�

I��f. )?��'t;,!lo�: .����:��':. '::.: ':. '.:::::: 455 
Cultivator, E. W. Frelburghouse . . . . . .  _ . .  _ . . . . . . . . . .  
Cultivator, P. F. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cultivator. wheel. Pimlott &; Downing . . . . . . . . .. . . . .  
Currents of di1ferent phase, transmission of alter-
Cur���b�iJ:��h�Y;�:.������:':����.� : : : : :  ::':.:: :  �� 
Curtain pole. and the like, socket for, W. Durst_ . 455,456 

�:�r��o�
p
:ll:�'t��i-�g�.

r
.�:':��: : : : : : : : : : : : : : : : ::: : : :  �:� 

m�::�a�;,'.f ��f:[g�Mr. Drummer . . . . . . . . .  - . . . .  �300 
Bgg� �:�f��: W .

C
.f.b��ner·::::::::::::::. :':::.: : : : : :  �� 

Door .prln
f,
' R. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  jW,649 ����gh�v.?qri�'lfze�: �i.��i'&: ctii.iiey::: :::: ::::':.:: : 4r5:m 

Dress form. W. J. & J. A. Rathgeber . . . . . . . . . . . . ... . 455,475 
Drier. See Clothes drier. Cc 
Drill. See Grain drill. Rock drill. 
Drinking ves.el. lnvalld, J. A. Murray . . . . . . . . . . . . . .  455,�2 
Dynamo, multipolar, A. L. Riker . . . . . . . . . . . . . . . . . . . .  455,61'1 
�le���g�n

fr
i��

i
�
n
8f:����I!�Il:g �Ur��1���4;r� 4M,� 

catlng, �. J_ V .. n Depoele . . . . . . . . . . . . . . . . . . . . . . . .  405,520 
Electric meter. J. W. T. OIan . . . . . . . . . . . . . . . . . . . . . . . .  455.675 
Electric meter, J. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,5240 
ElectriC motor. L. G. Goode . . . . . . . . . . . . . . . . . . . . .. . . . . 
�1�gt����I�

t
��IY� 'li������';;. 'ror

F E�i�'l�' Sueur: 
Elevator. See Grain elevator. 
Eievator, E. S. Mattbews . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . 455.536 
End gate, wagon. I. Van Winkle . . . . . . . . . . . . . . . . . . . .  455,370 
E
�':,�'ar:��g�"e�Pg;:,� :�ID�:: T�'!"ctl�':f

l
�::: 

glne. 
Extension bracket, D. F. Dalton . . . . . . . . . . . . . . . . . . . .  455,707 
Eyegla •• holder. S. B. Bacon . . . . . . . . . . . . . . . . . . . . . . . .  455,� 
�:��.:'t����

a
t�. '1"y';!,c�n�s.�:. ������.��?::::.: : : : :  � 

Feed water heater. N. Clute . . . . . . . . . . . . . . . . . . . . . . . . .  455, 
Feeder, automatic stock, F. P. Boland . . . . . . . . .• . . . .  
Fence machine, E. S_ Lall'erty . . . . . . . . . . . . . . . . . . . . . . .  if56,62'l 
Fence machine, wire, A. Land . . . . . . . . . . . . . . . . . . . . . . 155,406 
Fence stations, switch board for electric, D. H. ' 

Wilson. _ . . . . . . . . . . . _ . . _ . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  . 
File, C. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  . . 
File, letter, M. R. Jewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Filter, J. A. Bowden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  . 
�m��,:·a��Ii!-�����J: A: 'B'owdeii: : : : : : : : : : :  : : : : : : :  
�m��:: 

a
�J'r"f:;'::'

.
' :elfio�

e
��

h
�'i,'5e

�eans· 'for 
cleaning. M. McDonald . . . . . . . . . . . . . . . . . . _ . . . . . . :. 455,674 

Fire escape. W. O. Rutledge . . . . . . . . . . . . . . . . . . . . . . . . .  455.641 
�'Ire escspe. J. F_ Shaw . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . 455;384 
�g���:a���.

e
b�cfiIa'n�l!,':'.���: : : : : : :: : : :: : : : : ::·.:: : : :  �:� 

Forging macbine. A. F. P. Malin . . . . . . . . .  _ . . . . . . . . . . 455.59l 
Frame. See Box frame. J��\� �r:c\':.f. �.p���·\��h�i.�·.����::: : : : : : : : : : : �� 
Furniture attaching device. K .. del &; Dill. . . . . . . . . .  455.566 
Fuse block and incandescent lamp, combined, H. 

E. Swift . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . .  455,366 GalvaniC battery. H. C. Sample . . . . . . . . . . . . . . . . ... . . .  455.693 
8:ru::e';.'tPc'fa����_�: s\ef�;�:::::::::::::::::::.: : : : :  455.431 
Garment stretcher, D. Brooks, Jr . . . . . . . . . . . . . . . • . . .  455 
Garment supporter, G. Bradshaw . . . . . . . . . . . . . . . . -. . . 
Garment supporter, R. Gemmell . . . . . . . . . . . . . . . . . . .  . 
g:��:�n��1f.��:�,:: .�: .:.

l
���:::::::::::::: :.: : : 455,388 Ga. or 011 burner, F. S. Durand . . . . . . . . . . . . . .  _ . . . . . . . 455,483 a:t�: J�fJ� :�I�t

e
.����: . . ���.��:.� 

.
. . . . . . . . . . . . .. . _ . . 455,416 

aT.e.�r����·a�e:o�t't�\��������.�· . . . . . . . . . . . . . .. . . . .  455.00 Gold saver and concentrator. W. A. Wood .. . .. . . . . 455,498 Governor, J. H. Hamllton . . . . . . . . . _ . . . . . . . . . . . . .  _ .. . .  455,533 Grain drill. A. F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.470 Grain elevator, B. Seldel . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . 455,flI2 Grave annunciator, W. H. White . . . . . . . . . . . . . . . . . . . �� 
Ground, support for articles while being, Sweeney 

& Myer . . . . . . . . . . . _ _  . . . . . . .  _ . . _ . .  _ . . . . . . . . . . . . . . .. . . 45&,418 Guard. See Cattle guard. 
g��:u�,1��{���f !�� ������'i�n ����

e
�: ii: 455,5U 

Rothe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,580 
Handle, G. H. Brad.baw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455.652 
Hanger, See Door banger. 
Harrow, O. Tower . . . . . . . . . . . . . . . . . . . . . _ _  . . . . . . . . . . . . . . 455.497 
Harrow, A. D. Wallen . . . . . . . . . . . . . _ . . . . . . .  _ . . . . . . . . . . 455.647 1I:�t:�:e�.fe0��od �i.�! h�:���rry . . . . . . . .  

-
. . . . . .  455,5

99 
1I���::rlg.B.y:���d 

C
d�i �:.::����i.;: Pfeffei-;·Jr.; 455,

542 
& Knittel . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516 Hides, treating, G. C. Walter . . . . . . . . . . . . . . . . . . _ _  . . . . 674 Hinge. gate. E. A. Guy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . HOlst

l 
beef. Luking &; Tbomp.on . . . . . . . . . . . . .  c . . . .  _ . Holst ng bUCket

! 
O. Johnson . . . . . . . .  _ . . . . . . . . . . . . .  . . HO�&fde!.

e
'i>!�f�::'O�t

e
�ide�?I'il;,y�

d
��id:l.�� 

bolder. Twine holder. 
Hom. campaign, W. Sellers . . . . . . . . . . . . . . . . . . . . .. . . . . 455,671 
IIg��

e
��I�'ii:.'W.

p
��'W����D.�:. ��

l
.
l
��:: : : : : : : : :  �� Ho.e bridge. portabl'll, P. Swanson . . . . _ . . . . . . . . . . . . . 455.586 Bose coupling, N. J. Hyrne . . . . . . . . . . . . . . _ . . . . . . . . . . . 455.606 Hydrocarbon burner. F. B. Meyers . . . . . . . . . . . . . . . . . . 455,634 Ice cutting macbine, F. J. Gutmann et aZ . . . . . . . . . . .  455,323 Indicator. See StatIOn iudicator. 

Inkstand and cslendar. �,ombined. H. B. Weaver .. 455.648 
In.ecticide distributer. D. Pratt . . . . . . . . . . . . . . . . . . . .  455,483 
Jack. See Lifting jack. W8l<on jack. . ,  
Kaolins and clay. to their component oxides, re-

ducing, P. A. Emanuel . . . . . . . . . . . . . . . . . . . . . . . . .. . .  455,611 Key. See Telegraph key. 
l!:lfe�

ol
�e�'lc;c��h:�ife: ' - . . . . . . . . . . . . . . . . . . . . . . . . . . 455,«9 

l�lW� ::::��i��.,I;.·t�P ��i':��7or: A: . Boehmeii �= Knob back. met .. llIc. D. M. Ireland . . . . . . . . . . . . . . . . . .  455,509 
�:.'.?t�:'.���-�e'li�g������

f
E�i>�'��'ir.i::::.: : :  �:� I,adder and trucI!, flre. L. Harris . . . . . . . . . . . . . . . . . . . .  455,486 

Lamp burner. I. ,,' . Sterling . . . . . . . . . . . . . . .  _ . . . . . . . . . . 455,534 
Lamp, electric are, J. W. T. OIan . . . . . . . . . . . . . . . . .. . . 455,676 Lamp socket and switch and circuit closer there-

for, H. P. Bal! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455,559 Latch. A. & A. Iske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 455,534 Lathe head. C. L. Libby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
t:t�e�·b�':.t�?'B��:�:c\'����: .�: �: .�.�?�'::::.: : : : 
Lever, break-joint. W. B. Norton . . . . . . . . . . . .  _ _  . . . .  . 
Life preserver, C. A. L. Kopcke . . . . . . . . . . . . . . . . . . .  . . 
Lifting jack, A. B. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Llftln!, jack. J. S. Locke . . . . . . . . . . . . . . . . . . . . . . . . .. . .  . . 
��'i� ·S::��\ ���i':0lg��h�cr.· Kirkpatrick . . . . . 455,51 
Locomotive. electric. N_ C_ Ba •• ett . . . . . . . . . .  _ . . . . . .  455,298 
Loom cranks, machine for forming. J. M. Bab-

bitt, 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455,.99 
Loom picker stick operating mecbanlsm, J. S. 

Gray, Sr. . . .  . .  . . .  . . . .  . . .  . . .  . .  . . . . .  . . .  . .  . .  . . . .  . .  . .  . . .  455.563 
Lubricator. See Pulley lubricator. Self-actiIll{ 

lubricator. 
Mall pouch. F. D. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,393 Map and .bade protector, F. J. Lemm . . . . . . . . . . . . . .. 455.4�3 Match lighter. H. E. Moss . . . . . . . . . . . . . . . . . . . . . . . . .  ; .. 455,348 Me ... ure. speed, J. W. Menzie . . . . . . . . . . . . . . . . . . . . . . .  455,671 
�::f��d!�S��o�a��

d
or
C
otter�l�Tes: seCUring; 4Q5.5M E. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455,421 Meter. See Electric meter. 

Middle breaker. A. Scboenfelder . . . . . . . . . . . . . . . . . . . .  455,413 Mill. See Crusbing mill. Saw mill. Mlnln" machine. J. J. Lytle et a! . . . . . . . . . . . _ . . . . . . . . 455.513 Miter box, T. C. Oakman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455,351 Mixing machine. liquid, Bruen &; Hnnt . . . . . . . . . . . .  455,479 Money drawer and recorder. combined. D. R. Sal- , Isbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . .  c455,519 Mortising macbtne. P. Swleter . . . . . . . . . . . . . . . . _ _  . . . . 455.646 
�gr��i

t
%!�

a
�le�iJ'c �ofo�?per . . . . ; . . . . . . . • . . . . • . . • 455,cW3 

Motor, .A" P. Gathright . . . . . . . . . . . . .  _ . . . . . . . . . . . ... . . .  455,459 Mowing and reaping machine, C. H. ::alzman . . . . . .  455,60'.1 
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44 Jeitutifi e �mtti,an. 
Mowln� machine. R. H. Dixon . . . . . • • • . . . . . . . . . • . . . .  455,482 1  Typewrlt� machlne. G. Booker . . . . . . . . . . . . . . • . . . . .  4li5,299 
Musical instrument. stringed, W. I. Hobill . . . . . . . . 455,32IJ TypewrIting machine. A. P. Eggi • . . . . . . . . . . . . . . . . . .  455.561 
Musical lnstruments, resonator for skin-headed, Typewriting machine, S. C. Hurlbut . . . . . . . . . . . . . • . .  f55,719 

J. Barratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.29'1 Typewriting machines. music writing attachment 
Na

lJf.
lng or other machines. roll for. J. D. Scho- for. :,. H. Green . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . .  451i.319 

Nut ��k; j: i.i:orrisoii: : : :: : : : : : : : :  : : : : : : : :  : : : : : : ::: : : :  �;rf.! TyPb��t.
t
��f'�.f.m:,t.;.�.����:.�����������.'::'.�� 455.(67 

Nut wrench Fosburg & Milligan . . . . . . . . . . . . . . . . . . . .  455.4M Umbrella cabinet. J. S. Bahr . . . . . . . . . . . . . . . . . . • • . . . .  '66.001 
Ore process of and apparatus for the reduction Umbrella. folding. J. M. Harmer . . . . . . . . . . . • . . . . . . . .  455.691 

of. C. J. Eames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.� Upsettin� !Dachine. Cooke & Carlougb . . . . . . . . . . . . . . 455.Ml 
Ore separator Good & Thorne . . . . . . . . . . . . . . . . . . . .  ' .  455.531 Valve motIOn for dnplex engines. C. C. Wortbln�' 
Ore washer. J: O. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . 455.654 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  455.551! 
o
rg

�fee���� . .  ������ . .  ������.�����' . . �: . �: . .  � . . �: . .  �:. 455.365 1 �:l��s��:�hl� f�rc���ttiiig: <5: ii-: ii8.iC:::::::.: : :  tJJ! 
Oven, baker's, .T. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,551 Vapor bUrl1:er, H. RuppeL . . . . . . . . . . . . . . . .  . . • . . . • . . . .  361 
Pad. See Copying pad. Vapor tenSIOn controller. Bell & Root . . . . . . . . . . . .  . .  
Panorama carrousel, J .  Krumbacber . . . . . . . . . . - . . . . . . 45!j.516 Vehicle spring, W. Atkinson . . . . . . . . . . . . . . . . . . . . . . . .  ,fll3 
Paper bag machine. W. Liddell . . . . . . . . ; . . . . . . . .. . . .  455.407 Veb!cle sprlng. E. Jarrell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.335 
Paper pails, machine for manufacturing, Hull & Veh�cle wheel and axle, O. Sterno1f-Beyer . . .  u . . . .  455,549 

McEwan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 455.718 V�bICles. power gearing for. E. A. Sperry (r) . . . . . .  11.17'1 
Pattern. See Trousers pattern. Velocipede. J. M. Golderer . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,(38 
Pencil. lead. A. Truscott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466.422 Veloc!pede, H. C. Goodricb . . . . . . . . . . . . . . . . . . . . . . . . . .  455.395 
Perfume holder and tester. T. E. Greenwood .. . . . . 455.321 VelOCIpede saddle. C. E .. McGlinchey . . . . . . . • . . . . . . .  455,474 
Pew, church, S. Springsteen . . . . . . . . . . . .  , . . . . . . . . . . . . 455,417 Velveteen binding, makln�1 M. M. Beeman . • . . . . . •  
Pianofortes · octave coupler for, Thompson & Vendin� machine, H. D .  H nckley . . . • . • . • . . . . . . . • . •  

SbackeU· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.550 Vending macbine. F .  H .  Richards . . . . . . . . . . . . . . . . .  . 
Picker. See Potato picker Vise Jaw cap. C. D. Bingham . . . . . . . . . . . . . . . . . . . . . . .  . .  
Picture canvas stretcher. E .  P .  T .  Widell . . . . . . . . . .  455.523 V!se. pipe. G. S. Searle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pipe. See Sheet metal pipe. VIse, pipe, W. Vanderman . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Pipe coupling and check valve. W. T. Messenger .. 455.633 Wagon. dumpln�. J. A. Head . . . . . . . . . . . . . . . . . . . . . .  . .  
PiP:h:::,���ti??ga����s�.���I.i�� . . ���
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Planter and fertiltzer distributer. corn. W .  H. Wardrobe. adjustable. C .  H .  Redding . . . . . . . . . . . .  . . 
Pl.£.r:�aierial ..

. 
omam;;niing: M: ·Honsmaii::: : : : �::�:;;g a�...J

e
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s
���aratus. G. W. Kraft . . . . .  455,567 

Plow stock, J. L. O. King. . . . . . . . . . . . .  . . . . . . . .  . . . . . . . Wasbing machine. J. Hofmann . . . . . . . . . . . . . . . . . . . . . .  455.� 
Pocket knife, D. W. Davis. . . . . . . . .  . . . . . . . . . . . . . . . . . . Washing machine, W. R. Sw1ndler . . . . . . . . . . . . . . . . . .  455, 
Pocket knife. M. Karnak. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Watcb case SPoring. N. J. Felix . . . . . . . . . . . . . . . (00,436, 455,437 
Potato digger. J. Childs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455 Watchmaker s tool. C. Loudon . . . . . . . . . . . . . . . . . . . . . .  455.� Potato picker. J. F. Wynkoop . . . . . . . . . . . . . . . . . . . . . . .  455.557 Watchman's time detector. A. Newman . . . . . . . . . . .  �.4!n Power. See Tide and wave power. Weight Watchman's time recorder, J. A. Lannert . . . . . . . . . .  tiJU,4'aU 

power. Weaner and udder protector. calf. T. M. Helm . . . .  455,618 
Press. See Printing press. Weight power. L. Dede! . .  . . . . . . . . . . . . . . . . . . . . . . .. . . . . 455,662 
Pressure regulator. gas. W. Threlkeld . . . . . . . . . . . . . .  455.478 Welding. electric,--E. Thomson . . . . . . . . . . . . . . . . . . . . . .  455,(2() 
Printing from wood. mechanism for. Auble & Well strainer ... A. v. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,307 

Hornberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455.379 Wheel. See Traction wbeel. Vehicle wheel. 
Printing macbine. bag. J. J. Kelly . . . . . . . . . . . . . . . . . . 455,404 Wbeel. H. C. Goodrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,426 
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Printing press. G. P. Fenner. . . . . . . . . . . . . . . . . . . . . . . . Windmill gearinI'. W. C. Westaway . . . . . . . . . . . . . . . . .  455.� Printing press, R. P. Winters. . . . . . . . . . . . . . . . .  . . . . . . . Wire stretcher, J. O. Bigham . . . . . . . . . . . . . . . . . ... . . . .  455, 
Printing press. cylinder. J. BrOOks . .  . . . . . . .  . . . . . . . . .  Wire with otber metal. coatiDII:

1 
J .  Coffin . . . . . . . . . . .  455,529 

Printing press Inking mechanism. J. Brooks . . . . . . .  455.335 Woodworking macblne. S. F. 1' bbetts . . . . . . . . . . . . . .  455,538 
Protector. See Map and shade protector. Wrench. See Nut wrench. Ratcbet wrencb. 
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C
���ney: : : : : : : : : : : : : : �;� YOk':.�"e"cl.":"W�it· Sboll . . . . . . . . . . . . . . . . . . . . . . . .... . . .  455,582 

PumP. McKenzie & Mikesell . . . . . . . . . . . . , . . . . . . . . . . . .  455,636 
K::yt�I.:::�w.
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�� •. ?: �: . ���.��: : : : : : : : : : : : �:M� �:a���r c�o�d�f:r:ct�r�\J: �ar{e��·::::::.:: :  : : : �� TRADE MARKS. Railway. electriC. W. H. Knight . . . . . . . . . . .  455.340 to 455.842 

Railway. electriC. E. W. Rice. Jr . . . . . . . . . . . . . . . . . . . . 455.4M Ammonia derivatives. Chemlscbe Fabrlk aul 
�il::n�g� �re�rr����.

f
W.��ggi.�: .����.�

.
: : :  �� Actlen (vormals E. Schering) . . . . . . . . . . . . . . . . . . . .  19.855 

Railway spike. D. Servis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456.362 �:��
n:h��ii2:Ji;re�·r?o��li,'ioxlc,;iinii:O: s:Neai;,: 1�:ilU 

Railway tie and rail fastening, metalliC, J. B. Belting, rubber, New York Belting and Packing 
Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.537 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.844 

�l!::n���k���:;,tI.eF�Y,�;,ft. � ����: .��: : : : : : �::m Ci�t�c.,g:��'il'��tn��� �'g�.��� . �� . .  ���.��.:� 19.636 
Railways. conductor for electric. W. H. Knight . . . 455,339 Glycocoll .derivatives, Chemiscbe Fabrik auf 
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. .  · . . . . · 455.300 Actlen (vormals E. Scberlng) . . . . . . . . . . . . . . . . . . . .  19.856 
"' Hair curlers, G. L. Tbompson M"anufacturing Com-

Reel. See Sand reel. 'pany. . .  . . . . . . . . . . .  . . .  . . . . .  . . .  . . . . . . .  . . .  . .  . . . . . . . . . .  . . 19.852 Refri!!erating attacbment for water mains. A. B. Half tonic. W. E. Coffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.854 
Wood . .  .: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,456 Hams and bacon, Imperial Packing Company . . . . • .  19,838 

Refrigerating device. H. C. Weeden . . . . . . . . . . . . ... . (00,522 Insects. pOison for. W. A. Schmidt . . . . . . . . . . . . . . . . . .  19.853 
Refrigerator, J. J. Wrlght . . . . . . . . . . . . . . . . . . . . . . ... . . .  455,556 Iron and steel machinery and manufactures of, 
Register. See AutographiC register. Brookes & Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.862 
Re�nlator. See Pressure regulator. Paper bags. H. McInnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.841 
Rem bolder. J. E. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.324 Paper. wrltln�. Nonotuck Paper Company . . . . . . . . . .  19.8115 
Ring. See Sealing ring. Perfumery. Meyer Brotbers Drug Company . . . . . . . .  19.842 
Ring fQrming machine, finger, W. H. Peckham .. . . 455,430 Remedies, certain named, A. Leonhardt & Co . . . . . .  19,839 
Road making and repairing machine. M. G. Bun- Remedies for catarrhal ailectlons. J. H. Sumser . . . . 19.861 

nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 455.701 to 455,700 Remedies for Insomnia. A. Leonhardt & Co . . . . . . . .  19.840 
Rock drill. H. S. Grace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 466.396 Remedy for hog cholera, Huber SpeCific Co . . . . . . . .  19.851 
Rolling macbin� metal. S. Jobnston . . . . . . . . . . . . .. . .  455.386 Remedy for scrofula, and ,kindred diseases of the 
Rotary engine. T. Latch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,668 blood. J. M. Neatbery . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  19.843 
Rubber balls, machine for coloring or ornament- Sheet iron, tin, terne, and black plates, J. S. Tre-

ing. India. G. L. Hille ,t a!. . . . . . . . . . . . . . . . . . . . . . .  455.493 1 gonlng & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,845 to 19.850 
Saccharine Juices. apparatus for defecating and Soap. kitchen and laundry, C. S. Higgins . . . . . . . . . . . .  19.863 

evaporatlng, R. F. Cordero . . . . . . . . . . . . . • . . . . . . . .  455,308 'rin plates, Grovesend Tin Plate Company . . . . . . . . . . 19,837 
Saddle. barness. J. Latil .  . . . . .  . .  . .  . . . .  . . . .  . . . .  . . . . .  . . .  455.597 Tin plates. H. Nash & Co. . . . . . . . . .  . . . . . . .  . .  . .  . . . . . .  . . .  19.859 
Safe or vault.,T .  J .  E .  H .  Payne . . . . . . . . . . . . . . . . . . . . . 455.� Velocipedes and parts tbereof. Hillman, Herbert 
Salt grainer; M. M. Monsanto. . . . . . . . . . . . .  . . . . . .  . . . . .  & Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.858 
Sand reel. D. C. Furman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vermicelli and noodles, H. F. Thunborst . . . . . . . . . . .  19.� 
Sash fastener. E. W. Dunlap . . . . . . . . . . . . . . . . . . . . . . .  . 
Saw llIe guide. W. M. Hawortb . . . . .  . . . . . . . . . . . . . . . . .  .327 
Saw tiling dt::vice, G. Morrison . . . . . . . . . . . . . . . . . . . . . . .  455,727 
Sawmill. band. J. T. II1llne . . . . . . . . . . . . . . . . . . . . . . . . . . . 455.685 
Scale. balance. Brastow & Rice . . . . . . . . . . . . . . . . . . . . . .  455.588 
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Separating machine, A. Heine . . . . . . . . . . . . . . . . . . . . . .  455,592 
Separator. See Ore separator. Stone separator. 
Sewing machine, C. S. Reed . . . . . . . . . . . . . . . . . . . . . . . . . .  455,691 
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Sewing machines, spring motor for, F. Briggs . . . . .  455,468 

������
e
:.M'.!¥:ct.;r�·o��f�

e
{V: --Wrt�Iii: : : : : : : : : : : :  �:� 

�kW�h�
g
b��,

a
���I:�

a
�dr 

L
f:r��� �eei' metai; 

455
,
510 

S. F. Hick! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455.621 
Smoking device, V. Gonzalez . . . . . . . . . . . . . . . . . . . . . . . .  4Ii5,614 
SPi

��
n
to����'i!J�\��

a
�.����.� •. ������ .����� (00,521 

SPifg:�fi��� {;ci6���:c�����.��,. ��i
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�� 455,525 

SPri
��e s�':1'��or Sprlng. Vehicle spring. Watch 

Sfrinkler. See Street sprinkler. 
S am

.r.
mills. sectional cam for. I. K. Cleaver . . . . . •  455,506 

��fion i����i��
e
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.
. . . . . . . . . . . . . . . . . . . . . . 455,300 

Steam bolier. U. b. Graham . . . . . . . . . . . . . . . . . . . . .. . . . .  455.318 
Steam bOiler and furnace. G. A. Ayer . . . . . . . . . . . . . . 455.698 
Steam engine. T. S. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.311 
Steam �enerator. A. H. Eddy . . . . . . . . . . . . . . . . . . . . . . . .  456.314 
Steam. generator, J. Jackson . . . .  " . . . . . . . . . . .. 455,622, 455,623 
Stocking. etc .• J. Bourne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.700 
Stone separator

c 
Whittaker & Hamilton . . . . . . . . . . .  455.375 

Stool. camp. F. . LoVejO
� 

. . . . . . . . . . . . . . . . . . . . . . . . . .  455.345 
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Stove and water back. combined, W. C. Bucklin . .  455.528 

���:
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l
ra�ge ��"o": opeiilng· aiid· ciosiiig 'meciiaii� 455.356 

DESIGNS. 
Barber's cbalr. A. J. RolIert . . . . . . . . . . . . . . . . . . 20,925 to 20.02'7 
�gji\:,r' ;"��

h
A�S�oft�:?�:: : : : : : : : : : : : : : : :  : : : : : : : :  : : : : : :  �:� 

�r::�l:C:��o;�\�: ��1>���ott·::::::::::::::::.: : : : :  ��U 
Glassware, ornamentation of" W. C. Anderson . . . . •  �t921 
Paper. writl

w,
. G. A. Raisbeck . . . . . . . . . . . . . . . . . . . . . . .  20.911 

�� \,";�a' H:!.-!og���::::::::::::::: ::::::::::: : :  �� 
Spoon, J. C. Eberhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.00'1 
�ggg�: �J8: :ifo�':.'ri.��:::::::::::::::::::20:fiii. �:� 
Spoon. C. Selkirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.929 
�ggg� ��:; �:�. B��f.on: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Spoon. etc.. E. M. Parker . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  20.914 
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A prin ted copy of tbe speCification and drawing of 
any patent in the foregOing list, or any patent in print, 
Issued since 1863. will be furnlsbed from tbls office for 
25 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co .• 361 
Broadway. New York. 

Ism. C. H. MlIIer (rJ . . . . .  . . . .  . . . .  . . . .  . . . .  . . . . .  . . . .  . 11.174 
Stove scrapers. making. A. M. McGee . . . . . . . . . . . . . .  455.«1 Inside Paare, each insertion _ _  '13 cents a line 
Str

\.'rt�������: ���������.����.
i
��: .� 

.
. �:.�. �: .�: �355 Back Paa-e, each insertion - _ . - 81.00 a line 

Street sprinkler. adjustable fan nozzle. H. W. 
Peters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (00,723 

SngEi��:�::�����!� �����1�����������;����� 455.tm 
Sugar, purification and manufacture Of, M. Wein-

rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,675 
Supporter. See Garment supporter. 
sUP!i����t ��.� . ������� ���.
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. .  ��������?: .�: .�'. 455,547 

��;r::e.¥�T�'v�n��rl: : : : : : : : : : : : : : : : : : : : : :  . . : : : :  �:Wt 
Syringe sbut-olf. W. J. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . 455.392 
Syringe. siphon. A. T. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . 455,402 

�:P�:ra�£'k!;,I�.
n
� ���:en . . . . . . . . . . . . . . . . . . . . . . . .  . 

��l��tnh"YBJ;;g�'W.'1.CM:�er��k.I�� : : : : : : : : : : : :  455. 
Tellurian. S. T. Swigert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455 
Tennis racket, C. Malings . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Thill support. J. A. Adams . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Thrashing ma.chines, band cutter and feeder for, 

L. Close . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455.857 
Ticket case and casb box. combined. P. F. Jones .. 455.624 
Ticket. railway. W. H. Campbell . . . . . . . . . . . . . . . . . . .  455,655 
1'ide' and wave power, Hale & Tinsley . . . . . . .  " � " "  455,616 
fl' le. See Railway ,tie. 
'l'lIe

l 
F. D. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.659 Too holder. U. Eberhardt . . . . . . . . . . . . . . . . . . . . . . . . . . .  455.391 

�ootb. artificiall A. C. Fones . . . . . . . . . . . . . . . . . . . . . . . .  455.450 op roll, A. A. andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455,434 Tower
j 
metal. W. C. Westaway . . . . . . . . . . . . . . . . .. . . . . 455.424 Toy. e ectrical walking. J. B. Kibler . . . . . . . . . . . . . . . .  455.545 Traction engine for making ice roads and bauling lo

ro
' G. T. ·Glover . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . .  455.394 

��:�� °S'e:t��·q�irO P':'c� . Seii�seiiing ·trap: · . .. . . 455.481 
Trolley pole stand� J. R. Grlffitbs . . . . . . . . . . . . . . . . . . .  455.322 Trousers pattern, �. Bisceglia . . . . . . . . . • • • . . . • . . . . . . .  455,503 

The above are charges per �ate line -about elgbt 
words per line. This notice sbows tbe wldtb of the line. 
and Is set In agate type. Engravings may bead adver­
tisements at the same rate per agate line. by measure­
ment, as the letter 

E
ress. Advertisements must be �g�T�� i:,t 

a�;�� rfi'e ?gNb�I':;"g �!h"'is���8d
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U SE ADAMANT WALL PLASTER 
Den.e. and Ad_ 
not check 0'1" crack. It-i8.\ti''.1l(��'·���� to 'i�niri:;

��e� 
be applied In 

It is in gen-::�r;:� ,or tbe 

Address A D A M A NT M FG .  CO. 
309 E. (;e ll e8ee St., 

l!SyrnCu8e. N. Y. 

THE LONDON ELIWTRIC UNDER­

��t't��s ��':;�k: anr�:�
r
�t

t
�g�h��rt,.��IJ'���el�lI�tg 

6 illustrations. Contained In SCIENTIFIC AMERICAN 
SUPPIlEM F.NT. No. 111 .  Price 10 cents. To be bad at 
this office and from all newsdealers. 

OTTO GAS ENGINES 
33.000 I!lOLD. 

Engi nes and Pumps Combined • 
. ����: �,;lii�(i!\'itiey : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� Truck. electric motor car. J. F. Seiberling . . . . .. . . . . 455.581 For (l O A  L GAS 
Trunk; T. Farmer

b
Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455.612 

or G A SOLINE. 
��g;.i���\����·bai�·o�%-���i: : : : : : : : : : : : : : : : : :  �:� TUbes "from guIP. macblne for formlng seamless. SCHLEICHER, SCH U M M  & CO. H. J. Me ber

�/
r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,176 

��
a
g��d�r,� • .  tsi.;;yes:::::::::::::::::::::::: : : �:� PHILADELPHIA, 

Typewriting Jnacb1ne. L. A. B:u-ber . . . . . . . . . . . . . . . ; 456,61lI CHICAGO. NEW YORK. 

:all:U1'\T1'\T * 00. 
Publishers o f  SCIENTIFIC AMERICAN, 

361 Broadway, New York. 

PATEN T STEAM·PIPE CASING 
-FQR­

Underarround Sleam Pip" .. 

. A. WYCKOF F  & SO N ,  
1 1 6  EIlHt ChemuDar Place, 

�t!:�ei�����ts1:::��n::g EL MIRA, N. Y. 

GYMNASTICS FOR GIRLS -AN IN-
teresting account of the course of instruction given 
at tbe Berkeley Atbletic Club for Ladies. Wltb 18 ilIus· 
trations. Contained in SCIENTIFIC AMERICAN SUPPLlr, .. 
MENT. No. 7 i) 3 .  Price 10 cents. To be bad at this 
office and from all newsdealers. r!lWOODEN T'A "IKS ' O R R A I L P O A D , 

l"'\..l, J WATE R WO R )<. 5 , 
L A. � G E  WAif,R �A N�s • .... ����iTt�\fb�� &o(;r pL.AN S &.'-�_S P E C I A LT Y  \11 " nPR[55 LUMBER <;. P E C I F I CATIONS F U R N \ S H £ O  'fi 0 , ...... " . OR F O U N O  .... TlONS &TCJW [RS E CALOWELL &C _  � N °  2 1 7  E M A I N  ST L O U I S V I L L E  Kv 

DEVELOPMENT OF ·A M E R I C A N 
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JIBI bl�t furnaces in the United States, showing the 
changes in design and practice by menns of which ex-
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A M ERICAN SUP PU;M F.NT. No. 776. Price 10 cents. To 
be bad at this ollic" and from alI newsdealers. 

Van DlIzen'a Pat. l�oo.e Pulley OUer 

HAS Highest lndors

.

ements, 
Enviable Reputation, 
Scientific Pedl�ree. 

A two years' test 'by conservative 
manufacturers of national reputa­
tion has shown it to be the on.ly per .. �e;!. �=t

�r�O�e��g�ea���llere�a 
for our " Catalogue Number 55." 
V AN DUZEN & TIFT, Cinctnnltti, O. 

Useful Books! 
Manufacturers, Agriculturists, Chemists. Engineers. Me .. 

chanics, Builders, men of leisure, and professional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the maila 
at very small cost. A comprehensive catalo�ue of 
useful books by different authors. on more than fifty 
different liubjects, has recently been published for 
free Circulation at the office of this paper. Subject.a 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
M V NN & (;0 . . 361 IIroRdwny. N ew York. 

Fine Taps, Dies, Reamers, etc, 
..,, 1 1' \ /' /1. '  �!;'EIG�T'NING .�. , 

� _ II I f 
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WILEY & R U SSELL M FG. CO. , Greenfield, Mass, 
New York Agency. 126 Liberty Street. 

YENS PATENT SPR I N G  CALIPERS 
No. 63 I D EAL. 

The Stevens " ldeal " \ PRICE I.ISTo 
Spring Nut and W ash- 2� Inch. $1.00 
er Comblned allows a 3 " 1.00 
caliper to be instantly \ 4 H 1.2) 
opened or closed with- 5 .� 1.25 
out turning the nut. 6 . . 1.50 

Ideal aDd Leader Spring Dhold-ers, 
Ideal Surface Gau�eR. Depth G-l�\ 'ges, 
and li'ine Machinists' Tools. 

nr- mlistrate4 catalogue f�ee to al.. m 
Stevens Arms & Tool �. c:.;,�� :':=Ii..t<:� .. 

[JULY 1 8.  18<)1 .  
Builders of Pa­
tent woodwork­
m� Macblnery. 
Wb!,Iel
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Hoop and Plow 
Handle Facto­
ries. Balancing 

Macbinery. 
Pattern ma.­
kers' Machi­
nery. 
Largest va­
r i e t y  i n  
America. 

pr ca��':,�n�ee. Address Box 26. 
Established lS1iO. 

S T E R E O T Y P I N G. ·-A V A LUA BLE 
serIes of lectures by Thomas Bolas. discusfl.ing the most 
recent met.hods in thIS branch of typOgral,ty. With 23 
Illustrationij. CODt8il!ed In SI"IE.NTI FIC AM Ir. HICAN S (l P  .. 
Pr.I£MI': � T,  Nos. 113  and 114. Price 10 cents eacb. 
To be bad at tbis office and from all newsdealers. 

Drill Presses, Chucks, Drills, Dogs, 
and Machinists' and Amateurs' 
Outfits. Lathes on t-riaZ. Cata. 
lo�ues mailed on application. 
16i) to 16'7 H i ghland Ave 

SID N E Y, O H I O .  

ON GAS EN G I N ES. - A VALUA BLE 

Erft�I�:YO�·fl�:
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tail the " Simplex " engine invented by t.he author and 
l\-lr .MaJandin. With 23 figures. Contained in SCU:NTIFlC 
AM I�RICAN t-UPPLEMENT, Nos. 7 1 ;') and .,. t .i . Price 1 0  
cents each. To be bad at tni. ollice and from all news_ 
dealers. 

CHAN DLER & TAY LOR CO'S 
SELF-CONT ENGINES 

12to 80 H . P.i.n Stock 
ALSO SUITABLE BOILERS 

on hand for imme" 
dlate delivery. Fer CirCUlars addreu A YLO R CO. INDIANAPOLIS. IND. .. TA LCOTT'S COMBINATION 

PATENT BELT HOOKS, 
w. O. TAI.COTT. Providence. R. I. 

" Improvement the order ot the age." 

THE SMITH PREMIER TYPEWRITER 

Important Impro'Vements. 
All the Essential Features �eatly perfected. The Most Durable in A lilimment. 
Easiest Runnin,z: and Most Silent. 

AI) type cleaned in 10 seconds without soiling the bands. 
The Smith Premier TypeWriter Co., Syracuse, N. Y., U. S. A. 

Send for Catalogue. 

SOME APPLICATIONS OF ELECTRIC 
Transmission.-A lecture by Frank J. Sprague, deJivered 
In tbe Sibley ColJege course, explatning the varioutol 
�p�
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TIF ' O  AMERICAN SUPPLEMENT. Nos. 70'1, 10S, and 
'109. Price 10 cents each. To be bad at this office and 
from all newsdealers. 

Patent Foot Power Mach' 
Complete Outfits. 

Wood or Metal workers without steam 
power. can successful ly compete with �A i:it1� s

�7hW'GuSWfn�h'il1�ey� 
latest Hnd most improved for practical 
shop use, also for Industrial Schools, 
Home Training. etc. Catalogue free. 

Seneca F a l l s  Mfs:. Co. 696 Water Street. Seneca Fiil ls. N. Y. 

THE P REMIER CAMERA 

IS TH E B EST I N  M A RKET. 
Simple of Manipulation. 

Pl ate s or F i l m s  are used. 
The Sh utte r i s  al ways set. 

PR I C E  $1 8 . 00. 
Send for Catalogue and copy o f  Modern Photollfaphy. 
W E  M A K E  A LL K I N DS OF CA M E RAS. 

ROCHESTER OPTICAL COMPANY, 
1� S. Water St., ROCHESTER. N. 1:. 

Store d  E n e rgy 
ACC U M U LATORS for Electric Ligbting and 

Street Car PropulSIOn. 
THE ACCUMUl.ATOR COMPA N Y ,  

U Bro:adway. N_ Y. Cit}. 224 Carter St . •  Phila� I'a. 

© 1891 SCIENTIFIC AMERICAN, INC.



TECHNOLOGY OF ANIMAL, VEGETABLE, 
AND MINERAL 

FATS AND 0 ILS AND LUBRICANTS 
-AND-

SOAP AND CANDLES. 
BRA NNT.-A Practical Treatise on Animal and 

��f:t\t�I�Ir.�
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d
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Sb't��J:I Wo"p�r��� 

and Uses. The manner of Extractlnll and Relining 
them, and Pructical Rules for Testing them. as wen 8.8 
tbe Manufacture of Artificial Butter, Lubricants. in­
cluding Mineral Lubricating Oils, etc .. and on Ozokerlte. 
Edited from the German and other sources by W. T. 
Brannt. 240 engravings. 730 pages, 8vo. Price . . . $7.i'i0 

n itA NNT.-A Practical Treatise on the Manufac-

Ititutifi c !tutricau. 
Afte r be i ng o n  the M a rket F ive Yea rs 

The " A  e M  E "  Sti l l  leads ! 
T21 ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

OCK & ORE BREAKER ���
e 
Jfw

S
��t:::l�I��'t�

e
Uagg���

si
��d

th
I1t�r:'s��

s
�� 

::it�1.�80rt�<;':���.
OfE���3f����&�, ;��u��: �e�:: Put Ul? your own Call BelL Nothing to get out Of order. 

by W .  T, Brannt. 163 engravings, 677 pages, 8vo. Send for Circular. W. B. BEACH, Electrlo and Pneu- Has produced more ballast, road 
Capacity up to 200 tons per hour. 

Price . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1. �0  matlo Suppl1es, 132 Fulton Street, New York City. metal, and broken more ore tban 
CREW.-A Practical Treatise on Petroleum : Com- AN E w e A T A L  0 C UE 
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Transportation ; tOllether wltb a description of Gas --oF-- Send for Catalogues. 
Wells, the Application Of Gas as Fuel, etc. By Benj. J .  VALU A B L E  P A P E R S  t CATES I R ON WOR KS, 
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' fret of ChnT9t to any address. I _______________ ...:... __ ---.:._..:....:.-. 608 �  8.. M UN N  & CII • •  3tH  IIron d"'IlY. New York. CU 8 H  M A N  C H  UCKS CRISTIANI.-A Technical Treatise on Soap and 

Candles. By R. S. Crlstlanl. 176 engravings, 581 page •• THE PEN NA.  DIAM O N D  D R I LL & MFG.  CO. Oomplete line frYT all 'USes sbown in new 8vo. Price . . . . . . . . . . . . . . . . . . . . . . .  · · · ·  . . . . . . .  · . . . . . . S1 2.i'i0 BIRDSBORO, I'A • •  BUilders of Hillb Clas. lIh.strated catalogue. free to aU. 
P- Illustrated. cirwlars. givimg the full tables of C01J,o Steam En�ines. Diamond Dri l l in� and General Cushman Chuck Co .. Hllrtford, Conn. ��n:lsy�f aU the above works, sent free to any one who will MaChinery. Flour Mlli R0l18 Ground and Grobved. ROBERT WILHELM BUNSEN. _ BIO. 

�e:� t�O;�b�icglIgn";��.fo"ci'��'d��z::�f�{Jg:z1. ICE·HOUSE AND COLD ROOM.-BY R ��&h,1��f::tgN't��.rn'f;ft,"�t�������e,!'cr::
tegg�t"a%�� 

P- Our New Revis';! Descript.ive Oata� of PracticIU G. Hatfield. With directions for oonatrnctlon. Four in SCIENTIFIC AMERICAN SUPPLEMENT, No. 289 . Price 
and. Scientific Book., 87 pages, SVo, and our other Oatalogues, engravings. Contained In SCIENTIlIIO AMERIOAN SUP- 10 cents. To be had at tbis oftIce and �om a1l new. 
�":t!':��t t�;:':1..":i p�e;�f .:oa;,�e �� !�t'� tlE!;W pa�� ���'�f�fi·n�e�d!"Zl;i.:O cents. To be bad. at this office �(IeaJ:"::::e=rs.'"= __ = _____________ _ 

t ht wrYTld. who wUl furnish his add.ress. UNION MAN UFACTURING & PLATING CO. STEE L TYPE FOR TYPEWRITERS H E N R Y  CA R E Y  B A I R D  & CO., 236-23S-240 C8rr01l Ave • •  CblclUlo. Manufacturers of INDUSTIUAI. PUBLISHERS, BOOKSELLERS & IMPORTERS METAL SPECIALTIES FOR INVENTORS. 
Stenmls. Steel Stamps. Rubber lind 

Metal 'l'ype Wheels, Dies. etc. 
810 Walntlt St .. Phillldelphia. Pa .. U. S. A. 

The Engineering Magazine 
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CurtIs Clarke. .. A Cbat with Europe by TeiePbone," 
by Herbert Laws Webb . .. Tbe RapId Transit Problem 
In New York," by T. Graham Gribble. " 'rail Office 
BUlldln�s,,, by J .  Beverley Robinson. U Building the 
�
t
:8f!y�g i�u\� ':\b�W�t:' s

b
lU:f::s�

e See. U A Survey in 
News stands or by mall �5 c.mt8 a number, $3 a 

year. Send for a sample copy (free). and mention the 
SCIENTIFIC AMERICAN. 

The Engineering Magaz.ine 
World Building,  New York, U. S.  A. 

ALL KINDS OF pr.ATING. 
Estimates furnished. Correspondence invited. 

III ode I atld Experimenlal \Vork 
Small ·Machinery. Novelties. etc . •  man­

ufactured 91. speoial contract. 
New York StenciIWks., 100 Nassau St., N .Y 
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wltb tbe publication of the SCIENTIFIC 
!::t�����' t�

o
��\

n
�: ��lr����

n
�i��I�rir; 

for Inventors. 
In this line of business they have had fOrliy-fi'Jf yem's' 

experience, and now have unequaled facilities for the 
preparation of Patellt Drawings, SpeCifications, and the 
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& Co. also attend to the preparation of Caveats, Copy­
rlgbts for Books, Labels, Reissues, Asslgoments, and 
Reports on Infringements of Patents. All business in­
trusted to tbem is done with special care and prompt­
ness, on very reasonable terms. 
t..tni

pam
l.:Ilet;,�g�f[I';,"n °fbg��

r
ffi:ie�'ts

a
.rgA

I
�s;,t.:.°fo 

c
�� 

cure 'W.em � directions concerning Labels, COPYrlg�ts, 
�::t�en��

e
��jtect:J

e
��e::

ei
ilr::s ��itr:

e
=l�

n
�f 

Patents. etc. 
We also send, free of cliarge, a. Synopsis of Foreign Pa­

tent Laws, showing the cost and method of securing H A R P E R' S Patents In all tbe principal countries of the world. 
VOL�EY W • •  1l A�Ori & CO., lUUNN & CO., Solicitors of Patents, 

PE R I OD IeALS 
_IFR_oIC_TEI_ON_PU-=Lp:...::.LRE�Y_� I:..:CDL�U�!c:,,:CBH:::..E:':'SR.:....:aln.:.n_EL_E_VA_T_OR_S_B_RA_N_C_H..::;O_FF_IC_E_:'_!�_oB_. �",-oa_!_,;_�=-' 

_

:e
�
s':

_
re 

Y

_

et�

_

;� • ... cific Building, near 7th Street, Wasblngton, D. c. 

and REFRIGERATING MAOHINES 
HARPER'S M AGAZI N E, One Year 

HARPER'S WEEKLY, One Year -

The Pictet Artificial Ice Company (Umlted), Room 6, Coal & Iron Exchange, New York. 
$4.00 

4.00 
HARPER'S BAZAR, One Year · 4,00 
HARPER'S YOU N G  PEOPLE, One Year · 2.00 

� Postage free to all subscribers in the 
United States, Oanada, and Mexico. 

The volumes of the WEEKLY and BA­
ZAR begin with the first numbers for 
January, the volumes of the YOUNG 
PEOPLE with the first number for No­
vember, and the volumes of the MAGA­
ZINE with the numbers for June and 
December of each year. 

Booksellers and Postmasters usually 
receive Subscriptions. Subscriptions sent 
direct to the publishers should be accom­
panied by Post Office Money Order or 
Draft. When no time is specified, sub­
scriptions will begin with the current 
Number. 

Address 

HARPER A BROTH ERS, 
N EW YORK. 

BLUE PRINT Paper, SUPE!rio!: Qua!ity. 
Pholographlc �upphes. Send for cataio)Cue. 

T. H. MCCOLLIN & CO., 1000 Arch Street. Philadelphia. 

P URE  TEM PER ED COpp E R T H t:.  S AFt:.ST Mosr OU RABlE & ECONCM I:'AL  ME. rAl EV ER OFFERED FOR V� R I O U  � M [ � H ,o. N I ::; A L  U S E S  H I G H EST A NTI FR I CT I ONAL  Q UAL lTI £,::; l NO . SP[NS I I Bl€ FJR  �lE�r8 I GAL  W O R K  EUREKA TE.MPt..R. EG  C 0 PF'£R C G  NORTH EA5T PA 

Perfect Newspaper Fi le 
The Kocb Patent File. for preserving Newspapers, Mag-
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CAN and SCIENTIFIC AMERICAN SUPPLE"ENT can be 
s'M:Plled for the low price of $1.50 by mall, or $1.25 at the 
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STENCILS. STEEL NAME STAMPS, STEEL FiJ{ures. Alphabets. Burning 
Brands, and LOll Hammers. 
Printing Dies, Brass Signs, Door 
Plate� and Seals. 
B�1'h��e�a&St�<tfe\��i;,�:-Vd. Steel �ame Stamps, ) . i 6, 3-32, 1 -8, 15 cpnte per letter. 

TO ARTISTS A N D  D RAFTS M E N .  
Pantographs made of wood are inaccurate and invari­ably warp, made of metal are too rigid In movement. Ours, of wood combined wtth metal, entirely obviate 
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out repeating, or will reduce the same. Samples of work 
free by mall. THE ARTISTS' SUPPLY Co., 2.J8 West 
34th Street, New York. 

_". ' . 9 1  6: 9� WATER STREET, 
Plltsbur ah, l'a .. 

Manu

. 

facturers of everything needed for 
.A.:Et.TEBZ.a.1V "VVELL& 
for either Gas. on, Water, or Mineral 

Tests, Boilers. Engines, Pipe, 
Cordage, Drillinil Tools, etc. Illustrated catalogue, price ' 

1I0ts and discount sbeets 
on request. 

co. 

PAl N TROJ2FS 
D I XON'S SI LICA C R A P H I T E  PAI N T  

45 
PROPOSALS FOR IMPROVEMENTS IN" 

MAIL-BAGS. MAIL-CATCHERS AND 
MAIL-BAG LABEL-HOLDERS. 

POST OFFICE DEPARTMENT, WASHINGTON. D. C .. 
February 28, 181!J.-Sealed proposals from patentees or 
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�� day, the second day of Sepl.ember. I891. All proposal. must be in accordance with the specifications. which call be ,)btained from the Second Assistant Postmaster Gen-eral. Mail EJ\)'if:e���M'fti:ER. Postmaster GeJltral. 

Experimental Science 
BY 

Geo. ItI. Hopkins. 
I n t e re s t i n g  Experi­

ments tn Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
�grc�a�!:y br: 'kca�e �{ 
Home. Amon� Subjects 
treat ed are Electricity in 
all its Branches, Mallnet­
ism. Heat, Light, Photo-
�rc

a
ft

h
lil�;g���

c
�lch�g: 

i cs. etc. A world of Valu­
a b I e In.formatlon. A 
Source of R a t i o n a l  
Amusement. A superb 
work for Young and Old. 

llIustrated Circular and Table of Contents sent free. 
740 PAGES. 680 ILLUSTRATIONS. 

PRICE, by mall, postpa!d, • - - $4.00. 
M U N N  & CO • •  Publishers, 

Office of TIlE: SCIENTIFIC AMERICAN, 
361 Broadwav. New York 

ELECTRO MOTUR. S I M PLE. HOW TO 
:�f�r d��i�era�
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l
i��}�� amateurs to make a motor which mh;zht be driven with advanlage by a current derived fr(.lID a battery, and 

Which would have suttlcten!i power to operate a foot lathe or any machine requirina- not over one man power. W ith 11 figures. Contained in �CIF.l\'TIF [ C  AME IU (,AN SUPPLgM<NT, No. 641 . Price 10 cents. To be bad at this ottice and from all newsdealers. 

RJ!Elt!ST��N��! 
IN THE WORLD. 

....Speed. Comfort and Safety. 
_ 

... AGENTS WANTED. 
Large Il lustrated Catalogue sent Free to any Address. 

THE EAGLE BIOYCLE MFG. CO .. 
STA_FORD, CONK. 

ARTESIAN 
Wells, Oil and Gas WellB. drilled ��}�� ����tt:�:: r:��.r�hsgci,����� 
able Hone Power and Mounted 
Steam Drilling Macbines for 100 to GOO it. Send Scents for i1Juotrat.ed· 
catalogue. Pie " ce Arte.lan 
"s8�!!�e�r�!e�?l�"�r�' 

T� Scientific A merican 
PUBLICATIONS FOR 1 8 9 1 .  

The prices of the dllferent publications In the United States, Canada, and Mexico are as follows : 
RATES BY MAlL. 

The Scientific American (weekly), one year _ $3.00 
The Scientific American Supplement (weekly), one 

year, • • • • - • _ _ • • 5.00 
The Sclentillc American. Spanish Edition (month. Iy). one year, • • • - - • _ _ 3.00 
The Sclentlfio American Architects and BnlJders Edition (monthly), one year. - • _ • _ 2.50 

COMBINED RATES. 
The Scientific American and Supplemen�. _ $7.00 
The SCientific American and Architects and BuUd. ers Edition, - - - - • • • • • 5.00 
The Scientific American, Supplement, and Archl. 

tects and Builders Edition. • 9.00 
Proporii<ma!e Rates for Six Mont"". 

This Includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO •• 361 Broadway, N ew York. 

FrYT Elect>i£al aM Ex­
perimental Wark. 

F01' Gunsmiths do Tool 
Maker&. Fo'l' General 

�E::l:Jiiii,.MaChine Shop ·Work. 

;II High Grade Tools : el¥:nt in design. su-
ra���� 

i
����t��

t
lg�altty 

e 
���!i����r%:� cheapest. Send. for catalogue and price>. 

JOHN BARNES Co .• 1999 Ruby St., Rockford, Ill. 

Scientifi c B� Cata l ogue 
RECENTLY PUBLISHED. 

Our new catalogue CODtaininll over 100 pa�es, includ. 
Ing works on more than fifty dilferent subject.. W11l be 
mailed tree to any address on application. lllUNN & CO., Publisbers SCientillc American, 

361 Broadway. New York. 

cx...A..�::s.:P& 
Ventilating and Drying 

F A N S. 
Light Running, A d j u s t ab l e  

Blad��:�
f
;��t�fo 

B
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r
l�::: Also Rubber Press �ol1s for Wool 

and Yarn Wasbing and 
Dyeing Macblne •• 

GEO. P. CLA RK, Mantlf. 
Box L. Windsor Locks . Ct. 

THE DAIMLER MOTOR 
EXPE RT M o n E L  MAIL I N B .  

Est���hed 

Water will run from It pure andcleaIi. Itcoversdonble the surface of any other paint, and will /.a$t{OUT 
01" ltv. 

�=I�";!��o::���ci�'bs:������a�b�,'1�;:-�� dt;�N��� THE D A IM LER MOTOR CO. 
____ ___ _________ _ __ __ _____ . ___ Is prepared to furnisb 1 , �, and 4 Horse Power PETER SEYL, Prop. Chicago Mod�lWorks, Cblcago ilL 

179 Madison St. Write for catalogue of Model Snpplte •• HARRISON CONVEYOR ! 
ua!:ning 6raln, Coal, Sand, Clay, TaR Bnk, C inders, Ores, Seeds,&c. 
(,tt��. 1  BORDEN, SELLECK & cO. ' l��!,.<:,rsJ Chicago, ilL 

GAS or PETROLEUM M O T ORS 
for all Industrial Purposes. Fully iUustrated. cata.logue 
and price list on applicatWn. Motors In operation at 
Works, Stelnway, Long Island City. 
Office. 1 1 1  East 14th Street. New York Cit)'. 

W 0 R K I fl G M O D  E L S & L IGHT MACHI N E RY. I NVENT IONS D EVE L O P E D .  Send  for Model  C ircu lar .  J o n e s  Bros .  E C o  . .  C i n ' i i , O .  \ 
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Inside Page, each insertion - _ 7li cents a line 
Back Page, eRch inserti on - - - - $1.00 a line 

The above are charges per agate line -about eight 
words per line. This notice shows the width of the line, 
and Is set In agate type. Engravings may head adver­
tisements at the same rate per agate line. by measure­
ment, 88 the letter press. Advertisements must be �g��T�� t�t a�;��"l'�
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WHEEL 00., MAKERS, 
CHICOPEE FALLS, M.ASS. 

8OSTON. WASHINGTON. DENVER. SAN FRANCISCO, 
A. B. SPALDINa & BROS., SPECIAL AGTS. 

CHICAGO, /lEW YORL ' PHILADELPHIA. 
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THB AMBRI�AN DELL TELBPH�NB ��. 
95 M I LK 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 Speakin g 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 consequencell 
thereof, and liable to suit thprefor. 

Do You Rent a Telephone? 
W e  sell outrigh t and guarautee 

better service than all other telephone 
companies for short distances. 

Have just displaced H Bell " Telephones 
constructing our service for The Spen-
�i�e':;i{�ifeo; �fte::se:i'l wt!�S.if�� 
��.!:m,gn,::;0 ·\\��3:��e

�"'s�:,,'n· '  .t Gle,!sner Co.,  Springfield, Ohio, 8 statIons ; &180 for many others. 
Lines easily erected and maintained. 

A service once constructed will last 5 to 
10 years without repairs. 

We connect on one line with the o1fi..ce. aU the different floors oj 'loareho'Uses, mlUs and factories, 00lt.Se and stable, mines. etc., etc. Immediate connection a_fforded with the 
telearaph, railway station, and I'o/ice authorities. 

The only TeleIJ!tone with the Bell electric using a Receiver and Transmitter combined. 
Send for Circular and Price List. 

NATIONAL TELEPH ONE M FG. CO, 6�0 (D) Atlantic A ve., Boston. 

$85 \..o�e" Diamond Safety $85 1 ������� 
Diamond Fram

1'-
Steel Drop F0'1ln

�
s
l 
Steel Tublnjr, Adjustable Ball Bearings to all Run-

ning art����l;�g 
bU;. 

a}�ini�h
u:S��s���::r�d n���:l�

t material 

Strictly high grade in every particular. No beUer machine made at any price. 
Bicycle Catalogue Pree. Send six cents in stamps far our tOO·page illustrated catalogue 

of G-uns, Rifles, Revolvers, SportVng Goods of au kinds, etc. 
J O H N  P. LOVELL ARMS CO. ,  1 47 Washi ngton Street, BOSTON ,  MASS. 

ARTICLES IN THE SCIENTIFIC AMERICAN OF JUNE 27th AND JqLY 4th, 1891, ON 

T H E F L O R I D A P H O S P H A T E  D E P O S I T S , 
By FRANCIS WYATT, Ph.D., 

Are most timely, and point out the urgent ne��\V1J.0
�lt:i,1Y��� 

Railroad facilities thronghout the Pbosphate 

THE ARCADIA, G ULF COAST & LAKELAND R.R. CO., 
ANTHONY PETERS, Boston, President. 

Offices I 88 Lincoln St., Boston, Mas_" Rnd De Soto Co" Bank Building, Arcadia, Fla. 
Is now being built to furnish these great

]r. 
needed transportation facilities for the Phosphate District, and will be 

�r:a�gp�
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llroad in outh Florida, and will also alford the only facilities for loading ocean 

TIw Phosphate traffic alone will pay the entire operatVng expenses of tlw road, besi<.lal earning dim&nds of not less than 
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��Z:��ies-i. e., 3840 acres of land for every mile of road bnllt. In addition, 

the Company holds warranty deeds �or other lands, ata conservative estimate worth one and one-half million 
dollars. The rich level Boil offers an excellent roadbed ; there are no engineering difficulties to be overcome, 
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,���ue, $100 per share. Each stocklwlder 

win have t�e privilege of exchanging his stock for land at the Company's list prices at any /tme ajfAJr flwo year8;from the 
date of the .. sue of the stock. 

Samples of Phosphates can be seen at the Company's ot1lces. 
.A. Xo A.:B.<;Ir:EJ BONUS 

will he oll'ered early subscribers to facilitate the bnlldlng and openlng up for trat1lc of the first section of the road, 
details of which will he made known on application. 

THE PROSPECTUS OF THE BOAD IS NOW READY. 

ELECTRIC 
PERCUSS ION  D RILLS 
Marvin! System oj Percussion Tools. 

Drill contains no commutator 
nor movto� contacts. 

A 11 circuits are protected in clos­
ed metalUc cases. 

More economical, simpler, and 
mOle easily handled than steam or 
air drills. 

Safe and reliable. Nota1l'ected by 
moisture, dampness, or dripping 
whter. 

Weight of drill, with tripod, 
about 400 pounds. 

Speed of drilling In 
hard JZranite, 2 in. bole, 
2 We�es 

Jo�
r 
�C':-�:tive 

. pamphlet and prices. 
Edison General 

Electric Co. 
Edison Building, 

St., New York. 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

T" ansparent 
Films. 

For sale by all Photo. Stock Dealers. 

!J( to 50 H •• " p ........... 
....,

T
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HE Motor of 19th Century 
Can be used A W1J PUu:e, to do A W1J 
:?

rk
N�'i>�le1

n
!;-�te�� ?W� 

Ashes I No Gauges I No Engi­
neer I A perfectly safe Motor 
for a\1 places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse � 

. " er. For circulartl, etc., address 
Economy, Reliability, CHARTER GAS ENG I N E  CO, 

Simplicity, Safety. P. O. Box U8, Sterling, III. 

THE EASTMAN COMPA NY, ASSAYERS & GHEMISTS Mt�g:Ut�8:�� 
Send. fO'r Cataloaue. ROCHESTER, N. F See Advertisement In this paper July 11, 1891. 

SIEMENS' + CABLES. 

GATE VALVE 
Is the simplest and 
best valve for low 
p r e s s u r e  steam 
and ho t  wa.te r  

heating purposes for water, 
Oils, and thick fiulds for any 
p r e s su r e  under 75 pounds. 
Cost much less than any other 
gate valve. 
Lunkenheimer Brass Mfg, Co, 

15-17 E. 8th St., CinCinnati, O. 

I3 A L L AU T O M AT I C  
IV'I A D E O N L y  C UT O F F E N G I N E  

B Y  £ N G I N E  C o  T H E  B A L L  E R I E  F A . '  

N�)!ade�o� IL� 
CUSHION TIRES and TANGENT 

SPOKES. 
Handsomest and Best Diamond 

Safety. 
Send llYr Catalogue and Second­

Hand List, 
Also Sale New England Agents for 

LITTLE G IANT 
PRICE, $3il.OO. 

Only Boy's Safety with a 
Spring Fork, preventing in .. 

I jury to young riders from �1Il���Hi!1l!�,.�,;;;il::'�' .... �;;-�ffii.,,::;� jar and vibration. 

WM READ & SONS 107 \Vashington St. 
• , BOSTON, 11IA !!!S. 

T :E: E  

ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postaae. 
Weekly-il� Numbers a Year. 

This widely circnlated and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of usefnl information and a large number 01 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties In MechaniCS, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi­
tecture, Agricnlture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of S nbscription.-one copy of the SCIEN­
TIFIC AMERICAN will be sent for one year-62 numbers­
postage prepald, to any subscriber In the United States, 
Canada, 01' Mexico, on receipt of three dollars by the 
publishers ; six months, $1.50 ; three months, $1.00. 

Clubs,-Speclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money �rder. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN &; CO" 361 Broadway, New York. 
---0---

T H E  

S U B M A R I N E , 

U N D E R C R O U N D, 

I N T E R I O R ,  

T E L  E C R A P  H , Idtutitit �tutritau lupplttutnt 

Address, 

-I-

This Is a separate and distinct publlcatlon from THE 
T E L  E P H 0 N E ,  SCIENTIFIC AMERICAN, but Is unlform therewith In size, 

every number containlng sixteen large pages full of en-

E L E e  T R I C  L I C H T graving .. many of which are taken from foreign papers, 
• and accompanied with translated deSCriptions. THE 

Manufactured under authority of SCIENTIFIC AMERICAN SUPPLEMENT Is published week­
ly, and Includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Useful 
Aris, embracing Biology, Geology, Mineralogy, Natural 

SIEMENS &; HALSKE by THE EDISON GENERAL ELECTRIC CO. 
at their SCHENECTA D Y  WORKS. 

Estimates furnlshed on application. 

W• 0 Ed 
History, Geography, Archreology, Astronomy Chemls-

Ire epartment, ison General Electric Company, try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Bnllding, 

EDISON BUILDING, Broad St" NEW YORK. Marine Engineering, Photography, Technology, Manu­

FOR ALL COMMERCIAL USES. 
Special R e v e r  s i h i e  Elevator 

Motors, Automatic Motors for 
Church Organs, Electrical 

Appliances. 
Kevstone Electric Co., 

14th and St"te Streets, Erie, Po. 

BlY.JOHIf Meflfll: 

factUring Industries, Sanltary Engineering, Agrlcnlture, 
Hortlcnlture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuahle information 
obtainable in no other publication. 

'l'he most important Erl{}ineering Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Reversible Elevator Motor. STEAM PACKIN G 
Price for the SUPPLEMENT for the United States and 

Canada, $5.00 a year; or one copy of the SCIENTIFIC AM­
ERIC.AN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check. 

M A C H I N E  T O O L S  
ICngine Lathes, Planers, Shapers, Tnr .. 
ret. Lat.hes, etc. fJrSendjor Catalogue, 
The Hendey Machine Co .. Torrington, Conn. 

W A T E R  M OTOR. 
Unequaled for all light running ma.­

chinery. Warranted to develop a Irtven 
amount of power with one-nalf the 
water required by any other. Evidence 

of unquestioned snperlority a1I'ord­
ed on application. � Send for 
Clrcnlar. Address, 

'I.'he Pelton Water Whee) (Jo •• 

��:�·S�y�B 
J AMES LEFFEL WATER WHEELS ENGINES, and BOILERS. 
J" .A.JMtES LEFFEL &; CO. 

FARLO ST., SPRINGFJ EJ,D, OHIO. 1 1 0n Liberty Street New York City. 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Li"luid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRE& 
H. W. JOHNa MFa. co •• 87 Maiden Lane, N, Y. 

ARD " E"UftlEL DRESSER 
SharpeDing Emery Wheels. 

8Ocm!;:b.. 
Cutters supplied to fit any make of handle. If you do not wish to buy complete tool, send 000. with name· of the ma)!:e of handle ;rou have, and we will send cutter to fit. )V"lll last three t�mes as IOllK. 8S any other make. STA NDARD T O O L  C O . ,  Cleveland, Ohio, Our Twist Drills and Tools are sold by all dealers In Hardware and Supplies. � Send jlYr Catalogue. 

ALL _E: " C�ST I�C.S  mOM SPECIAL R tJ S  
�DEVllN " coJ f lN f TIN'NC  J� pI\1r£." 

pi '-E�-ABL A N D  FI N E  GfAY I R O N  A L S O  5T E E L  

f\;) '.II {, F I I'>I I S H ING . �H� I N G ..." . nfllM LEH IGH AVE 8< AMERICAN ,T PH I LA  • �� 

F E LT THE N EW NON-CON DUCTING MATER IAL 
is a Flex!ble Felt Mllde of Pure Asbe.tos, in a • ll.nely dIVIded fibrous state, indestructible by heat and 

i . unexcelled as a Non-Conductor. U. S. Navy tests show ft to �e snperl,or to Hair Felt in NOD-Conducting qualities. Made into sectional form or pipes and l�to 8b�ets aO.d rolls for large surfaces. Send for Samples. ts':.�fd��: f!::��'i-� !i��erID1I'8' �team Packing_, A _be_tos Clotb, Asbe.tos 
T
B

HE VHALME lt"'-SPENCE CO., �9 Rnd 61 Liberty St., New York RANCHES :-Philadelphla, Chicago, Pitt.burgh, Boston. 
• 

MUNN &; CO" 361 B"oadway, New York, 
Publishers SCIENTIFIC AMERICAN. 
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�uildiug <!tditi(lu. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION Is Issued monthly, '2.50 a year. 
!;jIngle copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings ; Illustrating the most Interesting examples 
of modem architectural construction and allied subjects. 

A special feature Is the presentation In each number 
of a variety of the latest and hest plans for private resi­
dences, city and country, including those of very mod .. 
erate cost as well as the more expensive. Drawlngs ln 
perspective and In color are given, together with fuil 
Plans, SpeCifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnillcent work 
have won for It the Largest Circul ation of any 
Architectural publication In the world. Sold by all news­
dealers. �.50 a year. Remit to 

MUNN &; CO.,  Publishers, 
361 Broadway, New YOl'k. 

PRINTING INKS 
The ·SCIENTIFIC AMERICAN i s  printed with CHAS. ENEU JOHNSON & CO.'S INK, Tenth and Lombard Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 
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