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THE LATEST LONG DISTANOE TELEPHON.E and the cell is inserted the mica ring shown in Fig. 7. 

TRANSIIITTER. To the rear surface of the front of the diaphragm case 
Early in the history of the telephone, after it had is secured an offset bar, in the center of which, at a 

beeu before that great tribunal, the public, the verdict point opposite the center of the diaphragm, is inserted 
seemed to be that it might answer for local purposes, the shank of a metallic cell containing the electrodes. 
bnt much improvement wonld be required before it In the bottom or rear portion of the cell is placed 1\ 
could be used for long distance communication. In disk of dense carbon, the face of which is highly 
the telephone, as in everything that comes ·'to stay," polished. To the front of the cell is clamped a disk of 
the required improvements have been gradually de- mica by means of a ring screwed on the cell and f'tr­
veloped, so that at the present time, instead of com- nished with a fillet. In an aperture in the center of 
mnnicating telephonically over even short distances the disk of mica is inllerted the shank of a button, the 
with great difficulty and uncertainty, it is now as inner Ilurface of which is covered by a disk ef hilbly 
possible and practicable to carryon conversa.tion over I polished dense carbon. The space between the buttoa 

7 8 

J 

[.3.00 A YEAR. 
_ WEEKLY. 

is connected with the metallic button ca.rrying the 
outer carbon. The form of the inSUlating block of 
rubber is shown clearly in Fig�. 2 and 3. The back of 
the diaphragm cell consists of a metal cup (Fig. 1) 
attached to the front plate by screws. The cup forms 
a metallic contact with the carbon cell and is con­
nected electrically with one of the battery wires. 

The granulated- carbon used in the cell is made by 
one of the gunpowder manufacturing companies, and 
the secret of its manufacture is not known to the 
public, but it has been ascertained that coked Schuyl­
kill anthracite coal will answer the same purpose. The 
carbon granules are scraened through a wire sieve of 

60 mesh; smaller and larger granules than those 
which pass throllgh this mesh are rejected. 

The local circuit1lOf the telephone is shown in 
Fig. 17. In this diilgram the transmitter is shown 
supported by a metallic arm which is in electrical 
communication with the rear portion of the 
telephone case. One of the flexible cords extends 
from the socket in the rubber block within the 
telephone case to nile pole of the battery. The 
other pole of the battery is connected with the 
primary wire of the induction coil, and returns 
through the lever switch to the arm of the trans· 
mitter, thus completing the local circuit of the 
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land 2. Bock and front portions of transmitter. 8. Insulating block. •. Diametrical section of transmitter. �. Socket and arm,\)r ftexlble cord end. 6. Damping spring. 7. MIca ring. S. Iron diaphragm, wlth.soft 
rubber binding. II. Cross bar. 10. Carbon cell. 11. Carbon button. 12. Granulated carbon. 18. Carbon·lined front button. 14. Mica disk. 15. Nut. 16. Clamping ring. 17. Local clrcnlt. 

THE "SOLID BACK" LONG DISTANCE TELEPHONE TRANSMITTER. 
a line 200,500 or 1,000 miles long as to converse face to 
face. Now New Yorkers can readily converse over the 
wires with Philadelphia, Baltimore. Washington, Chi­
cago, Milwaukee, and other distant places, and wher­
ever the long distance telephone is in use, not only 
does the user have the advantage of communicating 
over distances up to 1,000 or 1,500 miles, but he is sure 
of very superior local service. 

These results are due mainly to the metallic circuit 
and the long distance transmitter, the receiver remain­
ing practically the same as it was at flrst. 

The long distance transmitter is fully illustrated by 
the accompanying engravings, aud forms the subject 
of this article. 

Into the ring forming the front of the diaphmgm 
case is t!crewed the month piece, and in a circular re­
cess in the back of the ring is placed the sheet iron 
diaphragm having a binding of soft rnbber around its 
edge, as shown in Fig. 8, and between the diaphragm 

and the real' carbon disk is fllled with granules of car­
bon, and the shank of the button extE'nds through the 
central aperture of the diaphragm and is held therein 
by a nnt and a jam nut. 

The diaphragm is held in its place in the case and 
damped by a spring (see Fig. 6) secured to the case and 
covered at its free end with soft rubber. The carbon 
cell is adjnsted by moving it out or in until the re­
quired pressure is secured, when the shank of the cell 
is clamped. The cell is shown in detail in Fig. 10, the 
polished carbon button in Fig. 11, the front button 
connected with tbe diaphragm in Fig. 13, the mica disk 
in Fig. 14, the nut by which it is clamped to the but­
ton in Fig. 15, and the ring which screws on the cell 
and holds all the parts in place is shown in Fig. 16. 

To the back of the bar extending across the 0011 is 
secnred an insulating block of hard rubber into which 
is screwed the socket, shown in Fig. 5, for l'P.Ceiving the 
end of a flexible cord. The arm attached to the socket 

telephone. One of the line wires iR connected with 
one terminal of the induction coil, the other terminal 
of the induction coil is connected directly with the tele. 
phone receiver, which in turn is connected with the 
lever switch, the latter being in electrical connec­
tion with the other line wire. Two wires connected 
with the secondary terminals run to a cut-llut key at 
the right of the transmitter. It is found advantageous 
to short-circuit the induction coil by pressing this key 
while the message is being received, as it cuts ont the 
resistance of the coil and also that of the call bell. 

The indnction coil has a half inch core of soft iron 
wires on which are wound three layers of No. 16 wtre 
(A. W. G.), and upon this is wound the secondary wire, 
which consists of No. 23 (A. W. G.), a sufficient quanti­
ty being used to make the resistance of the secondary 
about 17 ohms. The length of the coil between the 
flanges of the spool on which it is wound is 6 inohes. 

(Continued on page 107.) 
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ZERO WEATHER OVER THE UNITED STATES. 

Such a drop in temperature as was experienced over 
the greater portion of the United States, from the 
Rocky Mountains to the Atlantic, and from the Canada 
border to the Gulf of Mexicu, during the week ending 
February 9, has hardly had a parallel since the record­
ing of weather changes has becomEl a regular system. 
Severer weather and heavier snowfalls have been ex­
perienced heretofore in limited sections, but the great 
area and low range of temperature of the storm which 
had its center in Texal'! on February 6 was something 
phenomenal. The temperature was below the freezing 
point for nearly three days throughout the entire 
United States, except a small area on the southern ex­
tremity of Florida and the California coast up to about 
Portland. And within the lines which llIarkAd the 
extent of country over which a trpezing temperature 
was being experienced t.he mercury dropped to the zero 
point over the greater portion. At New York City, 
tbree degrees below zero was experienced, and 
throughout �ew England the range was from zero to 
twenty-six degrees below. It was below the zero tem­
perature also throughout the States of New York and 
Penmylvania, in portions of Maryland, Virginia. and 
the Carolinas, and in the greater part of Georgia, 
Alabama, and Mississippi, the zero line extending oown 
into tb('! heart of Texas, and thence westerly to the Rooky Mountains, and including the entire territory 
of the Mississippi Valley and around the great lakes. 
. In the memorable blizzard of 1888, a much smallAr 

area was affected, the storm being confine<;l mainly to 
the Mid.(ije Atlantic States, and the temperature did 
not fall so low, although tllere was a mnch !O"eater 
snow fall. The snow fall accompanying the last great 
cold wave has varied from a few inches in depth, along 
the coast, t.o upward of two feet at many points in 
the interior, and, accompanied as it has been by a bigb 
wind, reaching a velocity of seventy miles an bour at 
Sandy Hook, railroad tra\'el in all directions has been 
greatly impeded. But perhaps the greatest loss at­
tributable to the cold weather will be that of the 
Southern fruit crops. The zero point has been rea�bed 
over a large territory where a freezing tQmperature 
bas heretofore been but rarely ex{>erienced, aI:d the 
fruit crops of these milder climates cannot but be an 
almost total loss, it being re{>orted that the Florida 
orange crcp and a great portion of the trees have 
been entirely destroyed. 

••••• 

A NEW ;JET-PROPELLED STEAII 'LIFEBOAT, 

The Royal Lifeboat Institution, a benevolent or· 
ganization sup{>orted by SUbscriptions from the char­
itable people of Great Britain, maintains many life­
boat stations on the coasts, which are the means of 
saving hundreds of lives every year. In general, life· 
boats are worked hy oars and sails. In 1891 the insti­
tution caused to be built a steam-propelled lifeboat, 
worked on -the jet {>rinciple. 'rhat is to say, instead of 
tbe ordinary screw propeller, jets of water are used to 
drive the vessel. 

The water jets are produced by means of rotary 
pumps, and when the jets are discbarged from the 
stern the boat is driven forward. The discharge noz­
zles are capable of being shifted, so as to direct the 
jets laterally, in which case the vessel may be turned 
around or made to move sidewise. The first jet pro­
pelled lifeboat proved very useful and successful, and 
now the institution hal! added another boat, worked 
on the same principle. This vessel is named the' City 
of Glasgow. She is 53 feet long, 16 feet beam, 5% feet 
deep. Displacement 30 tons. Besides coal, provi1dons, 
water and crew, the boat will carry 40 passengers. On 
each side there are two centrifugal pumps for working 
the vessel. Engines, 200 horse power. Speed, 8 miles 
per hour, and ca{>able of towing another boat at same 
speed. The vessel is propelled and turned with tbe 
utmost facilit.y, without the use of the rudder, 
although, of course, a rudder is provided. Going at 
full speed the boat may be stopped dead and started 
astern in 20 seconds. 

A somewhat similar jet boat, named the President 
Van Heel, has been built for the Lifeboat Institution 
of South Holland, and is operated with much success. 

We have on several occasions called the attention of 
the Navy Department to the importance of having our 
war vessels fitted with jet pipes and proper connections 
with the steam pumps, so that in case of need, such as 
loss of rudder or in an action. t.hi:s auxiliary meanll 
might be employed to steer, swing, or turn the vessel, 
as circumstances might require. We have also sug­
gested the inquiry whether additional pumps and pipes 
might not be arranged for connection with the main 
engines of the ship, so that in case of loss of propeller, 
or breaking of shaft, the propulsion of the vessel might 
be still maintained. 

These suggestions apply not only to war ships, but 
also to merchant steamers. The jet system is not capa­
ble of yielding so high a rate of speed for a ship as the 
propeller, but it is a safe and effective method, es­
pecially useful for emergencies. It would be a simple 
and comparatively inexpensive matter on all steamers 
to arrange jet pipes for steering purposes in case of 
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rudder loss. Such devices should be made compulsory, 
same as other safety requirements 

••••• 
Charles W. (Jopelalld. 

Cbarles W. Copeland, one of tbe best known marine 
and mechanical engineers in the country, died at his 
Brooklyn home February 5. Mr. Copeland was born 
in Coventry, Conn., in 1815. Daniel Co{>eland, his 
father, was a builder of steam engines and boilers in 
Hartford, Conn. The plant was established on tbe 
premises afterward occupied by the extensive concern 
of the Woodruff & Beach Iron Works of that city. 
Charles Copeland was carefully trained by his father 
in designing and draughting steam v('!ssell!. He also 
received practical instructions in the shops in pattern 
making, founding, machine fitting, boiler making, and 
later became the superintendent of his fatber's estab­
lishment. He designed at this time a number of steam­
ers for use on the Connecticut and Southern rivers. Un­
der the guidance of Professor Hackley,of Columbia Col­
lege, he became an adept in matbematics. In 1836 he 
accepted a position as designing and constructing engi­
neer in the West Point Foundry of New York, then one 
of the largest plants of the kind in the country. While 
connected with this concern he designed and built 
many marine engines, including those for the United 
States naval steamer Fulton, the steamboats Utica, 
Rochester, Swallow, Milwaukee, and Cleveland, and 
the ferryboats Gold Hunter, Jamaica, Bunker Hill, 
and Lexington. He built the first iron hull in tbe 
United States for a boat which was put in service on 
Lake Pontchartraiu. 

In the year 1839 he was a{>pointed constructing en­
gineer to the United States navy, an office similar to 
that now occu pied by the chief of the Bureau of Steam 
Engineering. During the Mexican war be fitted out 
what was called the " Mosquito Fleet," consisting of 
the Spitfire, Scorpion, Scourge, Vixen, etc, At a later 
period he designed the engines and boilers of the naval 
steamers Missouri, Mississippi, and the Micbigan, for 
Lake Erie, which was the first iron steamer ever used 
for naval service. Subsequently he designed the ma­
cbinery for the naval steamers Saranac and Susque­
hanna. He then became superintending engineer of 
the Allaire Works of New York, where he designed and 
built the machinery for the steamers Pacific and Baltic 
of the Collins Line, the Panama, the Bay State, the 
Empire State, the Traveler, and others. In 1852 Mr. 
Copeland's o{>inion was called for on the" Steamboat 
Bill," and he was appointed the first supervising in­
spector under-the new law for the New York district. 
He held this position for nine years. During the civil 
war he was engaged in altering and refitting vessels 
for the Soutbern rivers, and he introduced double­
enders for navigating the intricate channels of tbe 
rivers. Since the war, Mr. Copeland has been en­
gaged as consulting and superintending engineer for 
United States Lighthouse Board and by private in­
dividuals and corporations. He designed the steamers 
City of New York, City of Worcester, and City of Bos­
ton during this period. These are only a few of the 
many works wbich came under Mr. Copeland's care. 
He was a man of the strictest integrity, and his re­
ports were always models of accuracy and reliability. 

.. Ie ... 
A Water PIpe TI·ouble. 

The way in which pi{>es sometimes become mysteri· 
ously clogged is illustrated by the following from the 
Sanitary Plumber: 

"Arriving- at the dwelling containing tbe trouble­
some closet, I went in and uncoupled the supply coup­
ling at the valve, and with the water off blowed 
through the pipe. Judging from the ease with which 
the air passed through tbe pipe, it seemed that the 
supply was not at fault, and the plumber assured me 
that he had blown through it himself, long before. 
Nevertheless, I produced a small pocket mirror and 
directed a light to the interior of the coupling and 
pipe; there in an instant's glance I detected the cause 
of the failure. In making the joint which joined the 
valve coupling to the supply pipe, solder had run 
through and balf filled the bore of the {>ipe. As the 
couplings for these valves are large, this would not or­
dinarily have caused the great reduction in the supply 
experienced in this case. The bulk of the solder which 
had run through hung free in the shape of a large lima 
bean. At the cou{>ling end of the bean it was effectu­
ally hinged to tbe solder of the joint where it run 
througb. One could blow througb the pipe easily from 
the coupling end, but scarcely at all from the supply 
side, as the air or water would catch the solder bean 
and throw it across the waterway of the pipe, stop· 
ping its egress almost as effectually as would the clack 
of a check valve put on wrong side to. 

"We pinched the solder out of the pipe and the 
closet worked charmingly. The plumber and his boss 
looked very crestfallen when the cause of the trouble 
became known, and did all they could to make 
amends." 

• ••• • 
THE Book of Job, written about 1520 B. C., describes 

very accurately several processes of smelting differ· 
ent metals. 
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India Rubber. I a time when that radiant star wil l cease to vivify the 

At a recent meeting of the London section of the planets. If they shall not alread y have been broken 
Society of Chemical Industry, Mr. T. Christy exhibited into pieces, they will become, by the extinction of the 
specimens of different sorts of rubber, specially with heat of the sun, unfit to be the dwelling place of living 
the view of showing that rubber can be extracted by beings. 
water. In the first instance the Landolphia was shown A distinguished professor whom science lost prema 
with the roots and boughs as cut from thp, living tree, turely, M. Trouessart, whose mind had been much oc­
next the stems after they had been boi led. The next cupied with these questions, explained thus the future 
stage was the debris of the bark and the rubber still which awaits us, and at the same time made known 
hanging on to one end of a twig which otherwise was h is own p references among the possible different desti­
perfectly clean and free from any succus; then there nies of the human race : 
was the mass as it fell into the pan with the bark "Some day, " he said ,  "that brilliant torch which is 
mixed with the gum. It was then shown in different for us the source of light, of heat, of movement, and of 
stages of treatment up to the Landolphia rubber as life, will be exting:uished, and we poor mortals (for how 
I'ent into commerce. Another Landolphia was show n can we be indifferent to the destiny of our posterity 1) 
from the Congo; this had t"en wound off direct from -what will become of us? After dragging out the 
the tree into a ball and dried in the course of winding. remn",nt of a dying life; after leading the sad existf'nce 

Another exhibit was A)madina, so called from the of the Laps, the Esquimaux, the Samoci<!es; after hav· 
man who discovered it and worked it out in West ing retraced al l the steps of our development, physical , 
Africa; it also goes by the name of potato gum. This intellectual, and moral, we shall end with exhaustion, 
gum has most interesting properties, which have bf'en misery, h unger and cold! A thousand times better for 
fully explained in the scientific papers, especially by thp, earth to close its career with a mighty catastrophe, 
Mr. LasceJles Scott. From a series of experiments which would make an end of human beings while in 
lasting over four years, it was found that by placing in full civi lization, which would permit humanity to say 
a box, open to the sun and rain, some of the very best to the universe which was crushing it, to use the fine 
India rubber and gutta perch a, some pure Almadina. expression of Pascal, that it is nobler than the uni· 
and also Almadina mixed with India rubber a nd gutta verse; yes, anything rather than such a miserable end, 
percha,  at the end of the experiment the best rubber in which thought itself wil l doubtless be extinguished 
had almost dh;appeared and was quite worth ies,;, before the wretched remains of the material l ife I Yet 
whereas the India rubber and gutta percha mixed with I such a catastrophe science does not foresee, while it 
Almadina remained perfect.Iy sound and with full, foresees the extin ction of the sun. "  
elastic properties. H e  obtained some tons of Almadina, T h p,  theory of sidereal evolution dIssipates this sad 
welted it ,  and added to it a considerable quantity of perspective. Since we have the certainty that neither 
water and some tannic acid. This was well stirred and the rt'ason nor the senst' nor the heart which has been 
it took up a large quantity of water. When the mass bestowed on us is an i llusion , l'=lt us also have conti­
was Imfficiently kneaded it was put into bags and I dence that the reality which is before h umanity is 
al lowed to -cool, and then sent down to some large worth far more than all that we, in our profound igno­
India rubber works, and the proprietor was so pleased rance, can conceive of as the bt'st.-Stanislas Meunier. 
with it that h e  offered to take any quantity at ls. • ' . '  • 
6d. to ls. 10d. per pound. This rubber, of course, had Liquid Fuel. 

a quantity of water in it ; allowance had to be made in It has so often been said that one ton of oil fuel will 
charging the weigh t  when it was handed to the rail- make as much steam as two tons of good coal, that the 
way of at least 20 per cent. As practical manufacturers statement has met with tolerably general acceptance; 
on a large scale had now admitted its great value, he and very imposing structures have been built upon it. 
then met them and told them that he could no longer It is, however, like many other assertions, one that will 
continue to manufacture this gum,  and that he was not bear the test of careful scrutiny. It originated, 
prepared, if they gave him a sufficient order for the there is reason to believe, with more or less sanguine 
raw material, to give them all the information. Suffice inventors; and it may be true when certain qualit,ies 
it to say that they gave the order, but the foreman reo of coal and of oil are compared; and, again,  petroleum 
sen ted it very much and did all h e  could not to use this may be better adapted for burning to advantage under 
rubber, until his place was handed over to another special circumstances than coal. But it is well known 
man who thoroughly understood the valuable proper- that the precise merits of petroleum have not been arl­
ties of Almadina. The consequence was that a very vocated on such a practical basis as this. It has been 
much higher class of goods was turned out of these maintained that petroleum,  when burned in a suitable 
works and large contracts made. This shows how dif- furnace, will  give out twice as many heat units as a 
ticult it is to overcome prej udices. pound of coal: and no doubt the announcement that 

Another gum, also obtained by being boiled, was .. Russoline," as used in oi l engines at the Cambridge 
chicle gum. This came from Mexico, and was known to Show, is little more than one·fourth better than coal, 
Americans as the base for their chewing gum. Small came as a startling surprise to many people. It is just 
pieces were prepared for those who desired to experi· as well, however, that the precise truth should be 
ment with it. He had sent a sample to one of h is known, and its proper value assigned to oil fuel. There 
friends, who was certainly one of the most advanced is little difficulty in doing this, as soon as the compo­
men in the rubber trade, and explained to him the sition of the oil is known. 
most simple manner of testing it ,  viz. , chewing it; he The so-called hydrocarbons are of multifarious and 
did so, and he wrote back saying that he was delighted most complex composition. There are h undreds of 
with the material and wanted a quantity for experi- them, between the highly volati le benzines and the 
ment, and ,  if it went down to a ct'rtain price, to put his dense tar-like stuff known as astaki , and all may be 
name down for the first supplies. This gum was also obtained by fractional disti llation from almost every 
found useful in plaster making and pills. sample of crude mineral oil. With the details of the 

In conclusion , there were many other gums which he chemical construction of rock or mineral oil we need 
believed would advantageously yield to the treatment not now concern ourselves. There are only two "fuels" 
of cutting down the boughs and boi!ing them in water, proper1y so ealled in petroleum. The one is hydrogen, 
finally extracting the rubber as the m ass cooled. He the other carbon , and these exist in v!:tried proportions 
had sent a request to several places where the rubber in different samples. The complete combustion of one 
trees were growing wild, suggesting that this plan pound of hydrogen to water wil l develop 62,000 British 
should be tried. thermal units, and one pound of carbon will develop in 

• ••• • like manner 14,500 thermal units. The average specific 
The Future of the Earth alld of Man. gravity of crude petroleum is probably somewhere 

One of the most immediate effects of tbe progress of about 0'87, and its composition about 85 per cent car· 
sidereal evolution is the impoverishment of the fluid bon, 13 per cent h ydrogen, and 2 pt'r cent oxygen. The 
reservoirs that surronnd the planets. Such a discovery evaporativt' efficiency of one pound of this fuel is thus : 
is, of course, very threatening for us, and it may be 14,500 X 0'85 = 12,325 units for the carbon� 62,000 X 
asked whether our oceans and our atmosphere are rich 0'13 = 8, 600 for the hydrogen; and 12,325 + 8,600 = 

enough to answer the needs of the rocks that will con- 20,925, say 21,000 units for the whole. It will be seen 
solidate hereafter. It is easy to make a calculation on that this is a long way from the 29,000 units needed to 
this point. The crust of the earth is at present so thin be equal to double th e value of good coal. 
that a hen's egg hats relatively thicker walls than our But this il' not all. 'I'bere are on the market pe­
globe. If we suppose the consolidation pushed to its troleum oils which contain much less than 13 per cent 
center, such a consolidation would require many times of hydrogen. Thus there are samples which have 11 
th e amount of water which all our seas can furnish. per cent bydrogen and 87 carbon; the value of these is 
Our satellite, the moon , which ,  by reason of its smal ler only 19,400 units. D. K. Clark finds the average value 
volume, has reached the advanced degrees of refrige- of a number of samples to be 20,420 units. The num­
ration much more quickly than the earth, is now pre· I bel' 20,000 is easily remembered, and if we assign that 
cisely at that phase in which all that was absorbable to petroleum as its ca10rific value in units, we shall do 
is en gulfed in the voids of its crust. The day will come, I it  no injustice. When "·we come to consider the pe­
then, when the earth, after having lost its atmosphere trolenm oils obtained by disti llation from the crude 
and its oceans after having had enormous rift8 opened liquid the case is apparently very much better for the 
all over its surface, will be broken into meteoric frag- oil , for specimens may be had with as much as 28 per 
ments. Long before this time, all living beings, and cent of hydrogen and an effi ciency of about 27,000 
especially h uman beings, deprived of the conditions units, or very close to twice that of coal. But oils of 
necessary for existence, will have been extinguish t'd. "I this character cannot be used for raising !Iteam. In 
Let me note, moreover, that as the law of sidereal evo- the first place, they are too dear; but even if this dif­
lution is equaUy applicable to the Bun , there wil l  come ficulty were got over, we should not be better off, be-
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cause the specific gravity is little more thau 0 '7, and it 
ignites at about 86°. Such fuel would be much too 
dangerous for use, partaking, as it does, of the nature 
of a benzine. It may be quite possible, however, to 
use it in an oil engine, and attempts to do this have 
been attended with varying measures of success; but 
for boiler work its use is out of the question. 'rhe form 
(If the oil best adapted for raising steam is no doubt 
astaki. This has not been made the subject of much 
chemical in vestigation; it is the resid ue left in the stills 
when the lighter benzines and paraffines have been 
driven off. It boils at high temperatures, as m uch as 
4900 indeed. What its chemical compositiQn is we are 
unable to say with any certainty; probably no two 
samples are quite alike. There is reason to believe, 
however, that it is deficient in hydrogen, and that its 
value in units does not exceed, if it equals, 20, 000 
units. That is to say, it is, weight for weight, about 
one-half better than coal. If a given quantity of coal 
will evaporate 14,500 pounds of water, then an equal 
weight of astaki will evaporate 20,000 pounds of water. 
The drawback to its use is that,lton for ton, it costs 
about twice as much as coal; conseqi.ently it is a very 
expensive fuel. 

We see then that the startling claims advanced by 
inventors of various systems of burning petroleum have 
no real foundation in fact, and they tend to retard the 
use of oi l fuel rather than promote it. The right spirit 
in wmcn to approach the subject is, while not expect­
ing too much in the way of evaporative efficiency, to 
bear in mind that it is unfair to compare its price with 
that of coal in England only, and to remember that it 
is a superbly convenient fuel, involving the least pos· 
sible trouble in burning it. As to cost, we compare 
petroleum here at say 25s. a ton with coal at lOs. or 
12s. ; but steamers trading through the Meditt'rranean 
and into the Black Sea will have to pay £2 10s. per ton 
for their coal , while petroleum may be put on board 
for less than the cost of coal in England, and astaki 
can be had almost for the cost of putting it into the 
tanks. To utilize oil fuel, then, properly, it appears 
that marine boilers should be so constructed that they 
will, like Mr. Holden's locomotives, burn either fuel 
ind iscriminately, so that as the cargo steamer moves 
from port to port, she will always be able to provide 
herself with that form of fuel which can be had at the 
lowest price. 

Hundreds of patents have been secured for different 
methods of spraying and burning liq uid fuel. The 
great secret of success seems to lie in so arranging mat­
ters that the flame will not put itseH out and prevent 
the oi l from being properly consumt'd. If we put a bit 
of flaming paper over the chimney of a lighted lamp, 
the paper will be extinguished by the uprush of car­
bonic "acid from the lamp flame. In the same way, 
when petroleum spray if! diIected into a furnace high 
up, it cannot burn, because the upper part of the fire 
box contains little or no free oxygen, the spray is 
driven unconsumed through the flame, strikes the 
bridge or fire stone, and runs down it to be burned­
usually badly-below. The jet of oil should enter near 
the grate bars, but the precise height is a matter of 
adjustment, involving special knowledge not to be im­
parted by letterpress. As regards the  spraying, that 
is usually effected by steam, but the practice is very ob­
jectionable, because the quantity used is very consider­
able, and represents great waste of fresh water, which 
must be made up again for the sake of the boilers, at 
least in the case of sea·going steamers. The use of 
compressed air appears to be better, but it is worth 
while to consider whether either air or steam is need­
ed. It might be found praeticable to get rid of both by 
driving the oil in through very tine nozzles-needled if  
desirable-under heavy pressure. This  device has been 
employed in oil engines with much su ccess, and we do 
not see why it should not be made to answer for fur­
naces. If it can be:used, it disposes at a stroke of seve­
ral serious objections to the use of liquid fuel at sea, 
and a very modera.te Bum would suffice to test the value 
of the idea. The principle involved cannot be made the 
subject of a patent, but the experimenter might secure 
himself an adequate reward by patenting the details 
of the apparatus by which it was carried into practice. 
-The Engineer. 

------------�.�.H ... ' •• __ ----------

Increa.lng and Varied Use. of Alumlnnm. 

The Aluminum World gives the following table 
showing the quantity, price, and total value of manu· 
factured aluminum for each year from 1884 till 1893 : 

Date. Pounds. Price per pound. Value (total). 

1884 150 $9.00 $1,350.00 
1885 283 9.00 2.550.00 
1886 3,000 9.00 27,000.00 
1887 18JOO 8.9.7 59.000.00 
1888 19,000 3.42 65,000.00 
1889 47,4fi8 2.04 97,335.00 
1890 61,281 1.65 61,281.00 
1891 150,000 .66 100,OOO.UO 1892 259,335 .66 172 884.00 
1893 389,629 .75 266,903.00 

The decrease in price in 1891 and 1892 was due to an 
infringement contest which produced competition 
among the manufacturers. 
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CAST WELDING RAIL 10INTS. into the moulds from a ladle, as in an ordinary a fire built around them, so that by the time they are 

The electric welding of railway rail joints has, from foundry, and it is stated that the union of the parts thus to be put around the joints they are a dull red. The 
its inception, attracted the especial attention of street attained, as shown by broken sections through joints moulds are lined with a composition or graphite and 
railway managers, particularly those operating trolley and pieces of casting, is equal to that commonly made another substance applied with an ordinary paint 
lines. In the accompanying i llustrations we present by good welding. brush. The moulds are relined in this way for about 
another method of welding rail joints, recently brought This method of welding has recently been put upon every twenty joints cast in them. They can be lined 
forward by the Palk Manufacturing Company, of Mil- practical trial on about three miles of railway in St. while hot and it takes about half a minute to reline 
waukee. It consists in casting around the meeting Louis, and has also been employed in the repair of a pair. Before the moulds are applied the rails near 
ends of the rails, in heated metal moulds, a large body thirty-seven joints in six miles of track which had ' the ends are cleaned, and if the ends do not butt to­
of melted iron, the principal portion of the metal been electrically welded. In operation the first thing, gether closely, a thin section of rail is driven in to fill 
being directed about the base and web of the rails, of course, is t() dig up the paving and expose the the crack. The moulds are then put around the joints 
and thus effecting, it is claimed, a good weld between joints. Meanwhile the moulds, which are of common and the llIetal is poured. The outfit is' practically a 
the iron and the steel of the rail. The iron is poured , cast iron , are thrown in a heap somewhere near by and small foundry cupola on wheels, the one used in St. 

RUNNING THE .ETA� 

CASTING OUTFIT READY FOR WORK. 

CAST WELDING FOR RAILWAY RAIL .JOINTS. 
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Louis, and shown herewith, weighing 7.000 
pounds. It made seventy joints a day, but 
outfits having a larger capacity are now bejng 
manufactured. The cupola is hung on gimbals, 
keeping it always level, and behind it is a small 
steam engine which drives a blower furnishing 
an air blast. The engine takes care of itself to 
a large extent, as the feed is automatic, being 
regulated by the height of water in the boiler, 
and the oil fuel flow is regulated by the pressure 
of the steam. The air pipe between the blower 
and cupola has a flexible joint, to allow for the 
movement of the cupola on its pivots, and 
under the engine can be seen the tank for 
water supply. 

The moulds have eyebolts, so that they can 
be handled with iron hooks. They are held in 
place with ordinary clam ps and are of such 
shape as to fit up snugly against the rails and 
hold them firmly in line until the joint has 
cooled. As shown in the engravings the cracks 
on top between moulds and rails are filled with 
clay and sand. A plate of iron is laid over the 
crack between the ends of the rails, so that 
when the iron attempts to rise there it is sudden­
ly chilled and prevented from flowing out on top 
of the rail. Underneath the moulds the crack 
between the halves is closed by holding a pan 
of sand up against it. The moulds can be put 
on a joint in about two minutes. The moulds 
are hot when put on. and they are allowed to 
stay on long enough to heat the rail end!'. After 
the iron has been poured in, about ten minutes 
is allowed to elapse before the moulds are 
taken off and put on another joint. About a 
dozen sets of moulds are kept in use at once. 
Every other joint of a section of track is cast in 
the morning and in the afternoon the remain­
ing joint.s are cast, to prevent, as far as pos­
sible. the severe stl'ain of contraction and ex­
pansion, as the operation heats the rail for some dis­
tance on each side. 

The joints made at St. Louis weighed 120 pounds 
each. They may. of course, be made of any desired 
weight, and this would seem to be a very large mass of 
metal to deposit · at each rail joint. The joints first 
made by the company weighed only 54 pounds each, 
and it is claimed that such a joint, when placed on 
blocks two feet apart, withstood a down ward test pres­
sure of 10�.OOO pounds. The 120 pound joint covers 
four bolt holes, and the cost of each joint is stated to 
be about $3. 

It is said that the welding action between the rail 
and casting takes place around the base and about 
two· thirds of the way up the web of the rail only, so 
that if the joint is defective and breaks, the head of 
the rail remains intact. Another advantage claimed 
for this improvement is that a solid mechanical joint 
may be made thereby by slightly varying the method 
and preventing the welding action, such a joint allow­
ing for the contraction and expansion of the rails. 

Although this process has not yet been sufficiently 
employed to determine its ultimate value, it is being 
looked upon with considerable i nterest, especially by 
the managers of small street railway systems, as the 
initial cost of apparatus for electric welding is very 
much higher than that of this system, and the electric 
apparatus is more expensive to maintain. One of the 
views represents one of the lugs knocked off a broken 
electrically welded joint, showing that welding took 
place on but a com paratively small portion of the area. 
It is said that a cupola plant for making and mending 
joints on a small system can be furnished at a cost of 
less than $1,000, so that. with its UEle, there need be no 

J C itutific �mtricau. 

CUPOLA AND CREW. 

FILLING 1I0ULDS. 

angle bar joints on the entire road. For illustrations 
and details we are indebted to the Street Railway 
Review. 

• .  e ,  • 
Parcel Service on Street Railway Car •• 

It is not. generally known that a nnm ber of the street 
railways are being brought into general use for carry-

LUG FROM DEFECTIVE ELECTltIC WELD. 

1l0ULDS ON JOINTS. 

101 
ing varions forms of light merchandise. Sta­
tistics recently gathered on the subject show 
that one hundred and twenty-five street rail­
way companies of the country are regularly 
employed to carry the mails, sixty-nine roads 
are used to carry parcels under regular con­
tracts, and some ninety-two roads have made 
provision for carrying other light forms of 
merchandise. It is probable that the practice 
will be greatly extended in the next few years, 
tor the advantages of such a system are much 
too im portant to be neglected. The street cars 
reuch a great many important points and they 
run with almost absolute regularity, since 
every precauti on is taken · to guard against 
their stoppage or delay. 

Some of the plans in operation in different 
parts of the country for utilizing the street cars 
are interesting. On one of the trolley lines of 
St. Louis, for instance, a regnlar delivery ser­
vice is in operation, involving the collection 
and house to house delivery of ordinary ex-
press packages. This particnJar line starts 
in the heart of the city and runs for seven 
miles throngh a thickly settled district. A 
delivery car nsed for the work makes three 
trips per day, running on schedule time. The 
car is especially eq uipped for the purpose and 
is mounted on motors of its own. since tbe 
ordinary form of motor would not be suffi­
ciently powerful. The car starts from a down 
town receiving station, where a clerk receives 
all parcels a.nd keeps the books pertaining to 
the service. The important feature of the 
system is the work of collection and delivery 
along the route. The company use fiva wagons 
in the work, two of which are kept at the down 
town end of the road and the others meet the 
cars at fixed points along the road. These 
wagons call for packages in the usual man­

ner, and deliver them to the express ear, and the 
car carries it to the proper wagon for its delivery. 
The plan bas proved so efficient that many of the 
large retail stores along the route which make a 
practice of delivering packages have ceased to run 
their delivery wagons to the part of the city along the 
trolley line, and now consign all their bundles to tbis 
express company. Formerly the express wagons 
made but one delivery per day, Ilnd at present tbe 
street railway makes three regnlar dl:!liveries. Several 
large factories along this route consign all their goods 
to the " Electric Express. " The company assumes all 
the responsibilities of a common carrier and is held re­
sponsible for all loss or damage. The service is not 
found to interfere with the regular running of the cars, 
and in the two years it has been in operation has 
never failed to pay. 

• t e  • •  
Street Car Tra n.Cere I n  Baltimore. 

The transfer system among the street railroads of 
Baltimore has grown since its introduction in 1882, and 
free transfers aTe now issued at some 40 different points ; 
in some cases it is possible to ride 20 miles for a single 
fare. As a rule, in any city transfets are confined to 
different lines of one company ; but at a crossing of 
the Lake Roland Elevated and Central roads free 
transfers are given from one to the otber. A station 
is located at the j '.l.nction and an agent provide!l the 
transferring passengers with a ticket. At the end of 
each quarter officials of the two cumpanies meet, ex­
change coupons and divide equally the residue of fares 
collected by one company over tbe other. It is a very 
simple arrangement. and has resulted in greatly in­
creasing tbe traffic of both roads. 

JOINTS FINISHED. 

CAST WELDING FOR RAILWAY RAIL JOINTS. 
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PhY81cal Decal'. 

.. If the repair were al ways identical with the waste, 
life would then only be terminated by accident, never 
by old age." This is a fact well known to all who have 
investigated the subject, though Mr. G. H. Lewes, 
in his " Physiology of Common Life," makes the state­
ment quoted. In early years this balance of the 
human system is admirably preserved. As man ad­
vances in life, however, and gets up to 50 or 60, he be­
gins to get stiff in the joints, and experiences what he 
calls " feeling his age." Renovation of various organs 

Exercise, fresh air to live in and to sleep in, daily 
bathing, and freedom from medicine are the important 
things. In July, 1893, the Courier Journal, of Louis­
ville, published a long account of James McMullin, 
who died in Carlisle County, Ky. , at 117 years of age. 
When Buffo�, Hufeland, Flourens, and men of that 
class, who had studied the subject, believed in the 
possibility of 150 or 200 years of life, the subject is not 
to be laughed at.-William Kinnear, in Harper's 
Weekly. 

of transition between the Jurassio and the Cretaceous 
ages. This is known to have been a time of increas­
ing cold, when the tropical plants of the earlier age 
were giving place to the temperate vegetation of the 
later. During an age of such changes it would, in­
deed, be quite probable that a frozen mud fiat should 
occasionally become buried under the sediments of 
an advancing tide, and to such a contingency the sin­
gular markings on these sandstone blocks are prob­

ably to be ascribed. 
• •  1 • •  

of the body depends on the blood, and if this supply is FOSSSL FROST CRACKS. 

not at all times furnished in sufficient quantity and BY J. A. UDDEN, BOCK ISLAND, ILL. 

quality, a gradual deterioration takes place. �eart Sun cracks have long been known to geologi!!ts as 

and arteries become clogged, and the whole delIcate characteristic of littoral deposits. During the summer 

machinery suflers from the lack of nourishment. De- season they are quite often to be seen on the muddy 

posits of phosphate and carbonate of lime accumulate, shores of larger waters and still oftener, perhaps, on 

and the change is really a chemical one, by which the the bottom of desiccated inland ponds. Their recog­

blood is hindered from going to the extremities of the nition in the fossil state was easy. But there is 
system and fulfilling its work of repair and renovation. another kind of mud cracks which are produced under 
Old age, then, is the result of a change in the blood, quite different conditions of less common occurrence, 
which becomes overloaded with earthy salts, lea.ves it!! and these have, perhaps, but seldom been preserved 
refuse matter in the system, and the valves of the during past ages. 
heart become cartilaginous. Becoming thus, the heart Their making may be described as follows : When 
is not able to propel the blood to its destination. mud freezes, the water which it contains has a tendency 
Arteries also having become ossified, a still further ob - to crystallize. The crystals begin to grow on the sur­
struction takes place, and the whole body languishes. face, and a continuous !lOating of ice is apt to form, if 
Blood is life. If it id kept continually in good order, water is present in sufficient quantity. Such a coat­
our years are prolonged. New bodie;:, as in youth and ing will be much thicker along certain lines where the 
early manhood, do not accumulate these fibrinous and freezing commenced, and the ice wil l  often extend as 
p;elatinous deposits, whi.ch, as the years go by, help the l a thin plaie some distance down in the mass, which is 
gradual process of ossitication and cause the decrepi- thus tissured by clefts filled with ice crystals. These 
tude of age. Now if some means were discovered by clefts are mostly straight, and they branch and cluster 

, wh ich the blood could be kept in a condition like that after the crystalline properties of water, uniting pre­
of youth, it would throw off these earth y salts which ferably at angles of 60 and 120 degrees. When dry 
obstruct the action of the heart and arteries. Our winds cause the crystals to disappear, as sometimes 
food and drink make our blood. It seems, then, that will happen, the empty cracks remain open and ex­
it is to them we should look primarily for the quality hibit perfectly the forms of the branching plates which 
of it. made them. 

Without eating and drinking there is no life, but we As a result of the special conditions attending their 
may select certain kinds of foods containing a mini­
mum amount of the elements which cause the ossific 
blockages in the system. An English physician, Dr. 
C. F. De Lacy Evans, who made many researches in 
regard to our food, comes to the conclusion that more 
froit should be eaten, especially apples, grapes, and 
bananas, they bebg rich in nutritious elements. 
Ee!n� deticient in nitrogen, they are best for elderly 
people, as they keep the blood in a better condition 
than flesh. After the age of 60 people should eat less 
beef and mutton, and use more apples and nuts of all 
kinds, the latter being rich in many of the nutritious 
elements of meat. Fish and poultry h ave not the ob­
jectionable earth salts of beef. In order to retard phy­
sical decay and to keep the blood in a wholesome con­
dition distilled water is recommended. It has solvent 
qualities which act upon the earth salts in the blood 
and expel them from the body. A goblet of this water 

FROST CRACKS ON A BLOCK OF SANDSTONE IN THE 
taken three times a day, with ten or fifteen drops of 
diluted phosphoric acid in each glass, has a tendency 
to assist the blood in eliminating the obstructing salts. 
A man is as old as his arteries. If they are soft and 
compressible, the deteriorating effects of old age have 
not appeared. 

Flour�ns, in his well known work on " Human 

BLACK HILLS, S.  D. 

formation, frost cracks are quite unlike sun cracks in 
their appearance. The most important points of dif­
ference may be tabulated thus : 

SUN CRACKS FROST CRACKS 
Longevity," cites the case of the Italian centenarian are jagged and curved Irregularly, are straight, 

Cornaro, whose recipe for health and long life was ex- are of somewhat uniform and rather are apt to taper to 8 point at one end 
treme moderation in all things. Flourens himse1f in- large wldt!l, and are nanow, and 

si�ts that a century is the normal life, but that 50 years 
beyond, and even 200 years, are human possibilities 
under ad vantageous conditions. Hufeland also be­
lieved in 200 years as an extreme limit. Sir James 
Crichton Browne, M. D. ,  concedes, in a late address, 
that Flourens was right. Duration of growth gives 
the length of life. Hufeland held that the human 
body grows tm the age of 25, and that eight times the 
growth period was the utmost limit of man. But if 20 
years be taken as the time of growth, even five times 
that will give us a century. According to Flourens 
and Cuvier, man is of the frugivorous or fruit and nut 
eating class of animals, like the gorillas and other 
apes and monkeys. Man has not teeth like the lions 
and carnivorous beasts, neither has he teeth like the 
cows and herbivorous ones. Intestines in the man are 
seven or eight times the length of the body; the lion's 
are but three times the length of his body. Herbivor­
ous animals, like the cow, have intestines forty-eight 
times the length of the body. 

tend to form a network with six- form branching tree-like patterns, in 
sided meshes and, as a consequence, which shorter members run out from 
often meet in tri-radiate clusters one side of a longer main stem 

at various angles approximating 120 usually at angles of 60 and exception-

degrees_ ally at 120 degrees. 

While out on a tramp in the Black Hills last sum­
mer, the writer found some fossil marks that appeared 
to be frost cracks produced in this way. They were 
seen on some blocks of sandstone resting on a talus 
about three miles south-southwest of Minnekahta 
station in the southern foothills. The blocks were 
evidently detached from a ledge which comes in a 
little below some strata that have lately yielded a 
n umber of petrified "tems of cycad trees. On one side 
these blocks presented an unusually smooth and plane 
surface, which was a!most glossy and covered with a 
coat.jng of tine red material about /11 of an inch in 
thickness. There was something of a resemblance 
to an ice surface. It bore impressions which corre­
sponded to the description of frost cracks as given 
above. The lilies were but slightly sunk below the 
plane of the surface and measured from one-half to 
four inches in length and from one-sixteenth to one­
eighth of an inch in width. Some of the branched 
patterns they formed were over eight inches in length, 
and most of the angles observed measured j ust sixty 
degrees, while a few of them exceeded seventy and 
even eighty degrees. Qnite a few lines also met at 
angles of one h undred and twenty degrees. 

• t e l . 
Muzzle Velocity oC Shoa. 

In the course of his first Cantor lecture, delivered 
before the Society of Arts on . .  Explosives and their 
Modern Development," Prof. Vivian B. Lewes refer­
red to the method of determining the muzzle velocity 
of shot which is effected by means of the chronograph. 
He said : 

" Two screens are arranged, one about 120 feet from 
the m uzzle of the gun, and the second 120 feet beyond 
the first. These screens consist of wooden frames 
strung with tine copper wire, the disruption of a single 
strand of which is sufficient to break the fiow of the 
galvanic current. In the Boulenge chronograph, a 
current from a battery of eight Bunsen cells fiows 
through these wires and back to the instrument house, 
where the wire from each frame is coiled round a sepa­
rate soft iron core and converts it into an electro-mag­
net, each of which attracts and holds a rod of steel. 
The electro-magnet in connection w ith the second 
frame is fixed at a lower level than the electro-magnet 
connccted with the first, and carries a ShOl·t rod with a 
weight at the bottom, while the first magnet is at a 
much higher level, and carries a longer rod. The cur­
rent being allowed to pass through both electro-mag­
nets, the rods are suspended in position. By pressing 
a key both circuits can be simultaneously broken, with 
the result that both the rods are liberated and drop 
down guide tubes; the short rod strikes a catch and 
causes a knife edge to be brought against the longer 
falling iron, and to make a nick in it. When both rods 
are liberated simultaneously, this nick occurs at a 
definite place. The current is then allowed to pass, 
the rods hung on the electro-magnets, and the gun con­
taining the charge, the power of which is to be tested, 
is fired, the projectile passing through the screens and 
breaking the current by cutting the wires. Under 
these conditions the long rod is liberated a fraction of 
a second sooner than the shorter rod, the result being 
that the nick of the knife blade is no longer in the 
original place. By measuring the distance between 
the two nicks, and knowing the length of time to which 
this is equivalent, allowance being made for the time 
taken in liberating the knife blade, etc., the interval 
of time which elapses while the projectile is passing 
between the screens can be calculated, and, being cor· 
rected for the distance of the tirst screen from the muz­
zle, gives the muzzle velocity of the projectile." 

. ' . ' . 
Coo l l il/t Devices Cor Dwelllng8. 

It must be something like tifteen years since the air 
of the Madison Square Theater was artificially cooled 
in summer by passing it over ice; and refrigerating ap­
paratus is in use in every large city in the civilized 
world, for cooling rooms for the storage of provisions­
Many attempts have been made to introduce refrige­
rating apparatus of the same sort as that used in the 
cold storage buildings into dwelling houses, but they 
have failed, and with reason, to please the public. The 
apparatus now attracting the attention of the news­
paper reporters is simply an ammonia machine, de­
pend ing for it frig'oritic properties on the alternate 
condensation and expansion of ammonia gas. To 
judge from the accounts, the apparatus is, as a piece 
of machinery, well designed, but the descriptions of 
the methods by which it is intended to convey the 
chilling influence to the rooms of a d welling aye rather 
am using. We are told, by way of introduction, that 
the use of ice for cooling rooms causes .. dampness," 
while the ammonia apparatus produces " a  pure, dry 
cold." It is hardly necessary to say that the facts are 
just the other way. When warm air, which, in in­
habited buildings, is always moist air, is passed over 
ice, after the Madison Square plan, the moisture of the 
air is condensed by the reduction of temperature, and 
deposited on the ice, to be carried away with the drain­
age wat.er from the ice ; and the air which passes be­
yond the ice is not only cool, but com paratively dry, as 
its moisture has been, so to speak, wrung out of it by 
the ice. 

So judging man by his teeth, his stomach, and his 
intestines, he is naturally and primitively frugivorous, 
and was not intended to eat fiesh. Fruit is aperient, 
and apples act on the liver, and are good brain food 
a.lso, as they contain much phosphoric acid. As to 
ihe effect of certain climates, perhaps too much stress 
has been laid upon that. We find that Thomas Parr, 
who lived in England, died in his 153d year, and was 
dissected by the celebrated discoverer of the circula­
tion of the blood, Dr. William Harvey (who expressed 
no doubt of his age), was never out of his native coun­
try. Accounts of men who have lived to extreme age 
in Ecuador and Mexico indicate possibilities. A 
climate tbat allows much outdoor living is the best 
for health. More depends on food �han on any climate. 

The series of sandstones and shales to which the 
rock'! of this locality belong furnishes sufficient evi­
dence of shallow water conditions attending its mak­
ing. This consists in ripple marks, cross bedding and 
the remains of ancient laud plants. Sun cracks!are also 
known to occur. The rocks were made during a period 

With pipes tilled with ammonia-chilled liquid run­
ning through the room to be cooled, the case is re­
versed. All the moisture originally contained in the 
air remains in the room. Such air as comes in contact 
with the cold pipes will deposit its moisture in the form 
oj' drops of water, which will either fall on the floor or 
must be collected in some way and drained off; while 
the remaining air will be held at the point of satura­
tion. A more unwholesome atmospheric condition it 
would be d ifficult to conceive than the reeking, drip­
ping, chilly dampness of a room to which such a cool­
ing syliWm h3d boon appUed.-American Architect. 
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The Eft'ect8 of Inten8e Cold npon the, Mi nd. I 4. A caimon shot fired into the tube, where 1 lb. of 
Extreme cold, as is well known, exerts a benumbing coal dust had been placed and stirred , caused a flame 

influence upon the menhl faculties. Almost every one 12 ft. long. 
who has been exposed, for a longer or shorter period, 5. A shot with 1 oz. of gunpowder, stemmed with 1 
to a very low temperatnre has noted a diminution in oz. of coal dust, fired into the tube, which contained 1 
will power, and often a temporary weakening of the lb. of coarse coal dust, produced a flame 15 ft. long 
memory. Perhaps the largest scale upon which this with a greater volume. 
action has ever been studied was during the retreat of 6. Shot, stemmed as before with powderand coal dust 
the French from Moscow. The troops suffered ex- mixed with Ys oz. of heather dust, produced a flame 14 
tremely from hunger, fatigue, and cold-from the lat- ft. long. 
tel' perhaps most of all. A German physician who ac- 7. Similar shot fired into tube containing � lb. of 
companied a detachment of his countrymen has left finest coal dust produced a flame 14 ft. long. 
an interesting account of their trials during this retreat. 8. Similar shot, 12 oz. finest coal dust, flame 14 ft. , 
From an abstract of this paper by Dr. Rose, in the greater volume. 
New Yorker Medicinische Monatschrift, we find that 9. In this case no additional dust was placed in the 
of the earliest symptoms referable to the cold was a apparatus, but some remained since last shot ; 1%, oz. 
loss of memory. This was noted in the strong as well gunpowder used, flame 9 ft. long. 
as those who were already suffering fJmm the effects of . 10. No additional dust, similar shot, 10 ft. flame. 
the hardships to which they had been exposed. With 11. Similar !<hot, tube entirely free of dust, 1 oz. of 
the first appearance of a moderately low temperature gunpowder, flame 5 ft. Jong. 
(about five degreE's above zero Fahrenheit), many of 12. Similar shot, no dust, tighter stemming, flame 
the soldiers were found to have forgotten the names of 5 ft. , report considerably louder. 
the most ordillary things about them, as well as those 13. Shot with 1 oz. gunpowder. fired into a mixture 
of the articles of food, for the want of which they were of stirred-up coal dust, produced flame 14 ft. in 
perishing. Many forgot their own names and those length. 
of their comrades. Others showed more pronounced 14. Similar shot, 12 oz. coal dust, flame 12%, ft. 
symptoms of mental disturbance, and not a few became long. 
incurably insane, the type of th eir insanity resembling 15. 
very closely senile dementia. The cold was probably long. 

Similar shot, 1 �  lb. of coal dust, flame 16 ft. 

not. alone responsible for these eifElcts, for a zero tem- 16. Similar shot fired into tube extended to 18 ft. 
perature is rathElr stimulating than paralyzing in its long. contain ing 2 lb. of coarse stirred-up coal dust. 
action upon the weH-fed and the healthy. These men made a flame 23� ft. in length.-Colliery Engineer. 
were half starved, poorly clad, worn out with long • ' • • • 
marching, many already weakened by dy5entery and A CONVENIENT WRENCH. 
other disea!les, and all mental ly depressed, as an army The hal' of this wrench is of open heart·h steel, drop 
in defeat alw�ys if<. It needed. therefore. no very un- forged and case hardened, and it is designed to be an 
usual degree of cold to produce the psychic effects ob- especially well made and durable tool. It  is manufac­
served undel' other circumstances only as a cOllse- tured by the Standard Tool Company, Athol, Mass. 
quence of exposure to an extreme low temperature.- The sliding jaw and the working parts are of hard-
Medical Record. ened steel, and it is styled the " rapid transit wrench " 

• ' . '  • from the fact that, by a slight thumb pressure at the 
Will Coal Dus' Explode 1 point indicated in the illustration, the screw is released 

That the dust of certain coals is explosive has been from engaltement with a nut. and the sliding jaw may 
assert�d time and time again in these columns, and be moved in either direction without turning the 
evidence in support of the assertion has been abundant. 
We now have fresh evidence in a series of experiments 
conducted by Mr. W. Galloway, formerly one of the 
British mine inspectors, at Merthyr, on December 1. 
Mr. Galloway fitted up special apparatus with internal 
fans for the purpose of mixing the dust with the e.ir. 
No gas was used, as the object of the experiments was 
to determine whether coal dust alone was explosive. 

Before commencinlt his experiments, Mr. Galloway 
delivered an address to a number of gentlemen inter-
ested in the matter. In the course of his address he 
said that the reason the coal dust theory had not been 
more generally accepted as the cause of great explo­
sions in deep, dry mines was because the public had 
not had opportunities of seeing dust in actual explo­
sion. He had therefore determined to make these pub­
lic experiments so as to convince skeptics that the 
theory was correct. He explained that when explo­
sions occurred in ory mines the flame traveled through 
the intake airways and not through the returns or the 
face!', the reason being that the intakes, being the 
main haulage roads, were naturally very dlll:,ty, and 
this dust was deposited on the ledges and timbers, 
ready. when a disturbance occurred, to be mixed with 
air and become explosive. He further stated that 
whenever, after an explosion, smoke or dust issued 
from a mine, and wherever charred coke was visible 
on the timbers, it was safe to say that a coal dust ex­
plosion had occurred, or that coal d ust had been the 
principal cause of the explosion. for a fire damp ex­
plosion produced no smoke and left no charred coke 
on the timbers. 

The reason why, after some explosions, charred coke 
was found in some parts of the mine and not in others 
was explained by the fact that in these parts where 
coke was discernible the dust had been pure coal dust, 
whereas in other parts of the mine the coal dust on the 
roadways was largely mixed with stone dust, and al­
though there Was sufficient coal dust to be inflammable 
and to carry on the explosion, the admixture of stone 
dust prevented the formation of coke. In order that 
coal d ust migh t combine rapidly with air and form an 
explosive mixturEl it had necessarily to be very fine. It 
would not ignite immediately if taken from the roads, 
there were too many coarse particles in it, but the 
coarse particles would rapidly fall to the ground and 
the mixture in the air become explosive. 

The following is a list of Mr. Galloway's experiment!', 
with the reported results : 

1. A can non shot, with 1 oz. of gunpowder, stem­
med with great care, but not too tightly, placed on a 
ledge 9 in. from the ground, fired into vacancy, pro­
duced a flame 3 ft. long. 

2. A cannon shot. with 1 oz. of gunpowder, stem­
med as before with 1 oz. of coarse coal dust, made a 
flame 7 ft. long, fired from the same place and position. 

3. A cannon "hot, 1 oz. of gnnpowder, stemmed 
with 1 oz. of coal dust, mixed with % oz. of hE'ather 
dust, made a flame 8 ft. long, but of greater volume. 

screw. The screw lies flat. on the bar. preventing its 
being accidentally bent or sprung. and a spring under 
the point on which the thumb is represented normaHy 
draws thEl nut to a true bearing on the screw and takes 
up all wear. 

. ' . . . 
The Electro Nlckell ucr; of Metallic Surface •• 

The following baths (most of them well known) have 
all given good results, but require careful bandling : 

1. 8 kilos. n ickel ammonium sulphate in 100 liters of 
water, made slightly alkaline with ammonia, and then 
weakly acidified with citric acid. 

2. 5 parts nlckel sulphate neutralized with ammonia, 
3 '75 ammonium tartrate, and 0 '025 gallotannic acid per 
100 of water. This gives a homogeneous white and 
smooth reguline deposit, even when of great thick-
ness; 

3. 2 '75 nickel acetate, 2 '5 calcium acetate, and 100 of 
water, afterward mixed with 0'7 part of acetic acid (sp. 
gr. = 1 '047) and filtered. (Potts' formula. ) 

4. 5 nickel ammonium sulphate, 2 ammonium sul­
phate, 0 '5 citric acid, and 100 of water. Boil and 
filter. 

5. 8 nickel ammonium sulphate, 1 ammonium chlo­
ride in 100 of water. with or without the addition of 
0 '5 part barium oxalate. 

6. 6 nickel ammonium. sultlhate, 3'5 ammonium chlo­
ride, and 2 '5 ammonium sulphate per 100 of water. 

7. 5 nickel ammonium tmlphate, 1 amlllonium sul­
phate, and 100 of water. Specially snitable for cast 
iron. 

8. 5 nickel ammonium sulphate, 2 '5 boric acid, 100 
water. 

Powdl has found that the addition of not more than 
1 to 8 grms. per liter of benzoic acid oJ' of a benzoate to a 
suitable nickel bath produces a good and pure deposit. 
Baths containing boric acid, such as are commonly em­
ployed, give a good deposit upon smooth surfaces, but 
refuse to cover cavities or hollows; this difficulty may 
be removed by the addition of sodi um chloride to the 
bath. Such a bath may be made by dissolving 5 kilos. 
nickel ammonium sulphate in 100 liters of water. add­
ing 2'5 (or 1 '25) kilos. of boric acid and 1 '25 kilos. of 
sodium chloride, boiling. acidifying with citric acid, 
neutralizing with ammonia, and filtering. 

So also nickel chloride with boric acid in the propor­
tion of 5:2 or 2:1 gives a good bath, but it is not suit­
able for depositing upon iron or steel, as all baths con-
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taining chlorine are apt to cause rusting of these 
metals. The use of citric, benzoic, tartaric, or other 
weak acids is to be recommended for them, except 
upon the score of expense.-Ding. Poly. J. 

.. I e , " 
The 011 Field. In Ohio. 

A number of very valuable oil flelds have been dis­
covered in Ohio the patlt year. The income from these 
wells, based upon their present output, promises to 
make an appreciable addition to the oil interest of 
the country. One of the new wells, known as the 
Kirkbridge, produces 310 barrels of crude oil per 
hour, or 7.440 barrels per day of 24 hours. Another 
single well averages over 1 200 barrels per day. To do 
the work of coHecting, refining and shipping this im­
mense product, an elaborate system of pumping sta­
tions, tanks, piping and other forms of machinery have 
been provided. 

It is not generally known that the 011 b.terests of 
Ohio have developed very rapidly or )Iltle, and that 
Ohio, as an oil producing State, promises to rival 
Pennsylvania. In a single county, Wood. the pipes for 
carrying the oil consist of :140 miles of 2 inch pipes, 70 
miles of 3 inch pipes, 125 m iles of 4 inch pipes, to­
gether with other sizes, makiulr a total of some 800 
m iles of pipe, and representing an outlay of $15, 773, -
000. In addition to this the oil territory contains 
260 storage tanks, which have cost $6,000 each, and 
there are besides immense outlays necessary for 
bonuses. rentals, labor and building. At present the 
storage tanks of Wood County contain about 8.000,000 
barrels of crude oil, valued at $4,400,000. Duri ng the 
past year the output of oil from Wood County alone 
has been 20,000, 000 barrels of oil. In other connties of 
Ohio the interests are also very large. ']'here are at 
present some 17,500 oil wells in Ohio_ Of this number 
over 3,000 have been dril led during the past year. 

.. . . . ..  

'I'he Registration of 'I'rade Mark. I n  Germany • 

Under the act which came into force in Germany on 
October 1 of 1894, the local reg-istrations of trade marks 
are completely abolished, and they must, in future, he 
regist.ered at the Patent Office in Berlin. There the 
authorities take every precaution against innocent or 
other duplications of trade marks, or infringements of 
the rig"hts of those who already own such things. When 
an application is made. the officials search the register, 
and if a trade mark in any way approaches that which 
is proposed to be registered, the owner of the old trade 
mark is communicated with. He can then take steps 
to prp.vent the new trade mark being registered, or, if 
it be a flagrant infringement. the government may per­
form this office on their own account. Also, the old 
plea of " ignorance of registration "  is now abolished, 
and, by the Ilew act, the infringer of a trade mark is 
liable to penalties and damages for " carelessness." '.rhe 
carelessness in q uestion may sim ply consist in the fact 
that he did not properly search the register and find 
that he was doing wrong in using a trade mark which 
either did not bE'long to him or was a colorable imita­
tion of an older mark. Under the old law, an Enltlish 
or foreign owner of a t.rade mark had to warn a Ger­
man pirate before he could take action, but now this 
is abol ished, and, if only the originai trade mark be 
registered in Berlin, the owner can claim damag-es for 
infringement wit.hout giving warning to anybody. At 
present, the marks in the register llnder the old act can 
be registered under the new, and old foreign trade 
marks can likewise be protected. 

. . . I .  
Powder Engi ne •. 

In the course of an int eresting lecture on .. Modern 
Explosives," recently delivered by Colonel Barker, 
Superintendent of the Royal Small Arms Factory, 
Spark brook, reference was made to the possibilities of 
the industrial use of high explosives for generating mo­
tive power. The construction of a gunpOWder engine 
has often been attempted. But this explosive is ill 
adapted for such a purpose-in the first place, because 
it only develops in combustion about 280 volumes of 
permanent gases, while the solid resid ues are very con­
siderable, and would soon clog any machine. At the 
same time, it should be remembered that one pound of 
gunpowder is capable of developing 170,280 foot pounds 
of energy. The new smol{eless powders are capable of 
developing stiIl higher energy, and are also more nnder 
control, w hile giving off nearly 1.000 volumes of perma­
net gases, and leaving no solid resiu ue. The tempera­
tures developed by all these propellants are high; but 
it is very possible to overcome this difficulty. in the 
same way as it is done in ·the case of gas engines, 
or even by making use of the energy of the 
water so employed when converted into steam. As 
English cordite develops 1 , 250 calories per gramme, the 
possibility of its employment in  some form of " powder 
gas " engine is not without attractivene<s to engineers 
of a speculative turn. The temperature of gunpOWder 
on explosion is about 4.0000 Fah.,  and that of the 
smokeless powders is believed to be considerably 
higher, though thib has not yet been fully de­
termined. 
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AN Dn'BOVED BRICK: CUTTING KAClImB. 

This brick cutter, recently patented by Messrs. 
Henry R. and Jacob Van Eyck, of Zeeland, Mich., is 
only three feet long and not two feet wide, and is said 
to be the smallest cutter on the market. It does not 
upset the stream of clay nor does it mar the faces of 
the brick as they are cut 01f at the die or nozzle of the 
brick machine, the parts being arranged to move the 
cutting lever as fast as the stream of clay travels, and 
thus cut a perfectly square brick. The traveling belt 
upon which the plastic clay issues moves over rollers 

�'-� - ­

VAN EYCXS' BRICK CUTTING KAClIIlQL 

journaled in a suitable supporting frame, as in other 
machines, and the cutting apparatus is operated from 
a dri ving pulley on a shaft at one side, to which is ' se­
cured a ratchet wheel. This wheel is adapted to be 
engaged by dogs pivoted to opposite ends of an arm 
carried by an aligning sbaft which operates the cutter, 
but the shaft has an intermittent motion, from thA 
dogs being thrown into and out of engagement with 
the ratchet wheel through the operation of a bell 
crank lever and connections, whereby also the forward 
and backward movement of the knife carrier is effected. 
The dogs are trippAd at every half revolution of the 
end rollers carrying the traveling belt, the driving 
shaft being actuated at such times to move the cutier 
up or down, and the movement of the roller effected by 
the travel of the clay sets into motion the devices 
which give tbe knife the cutting stroke as well as those 
that feed the knife along wit.h the clay, although the 
mechanism itself is driven by independent power, so 
tha.t the stream of material is not retarded and a nice 
clean cut is effected at every movement of the cutter. 
These macbiues are made 
by the Zeeland Machine 
C o m  p a n  y, at Zeeland, ,----,. 
Mich. 

• • •  
Ioftoeoee ot D Ul'e r e o '  
Hay. oC LICh& 0 0  Plan' •• 

Herr Eo Wollny finds 
that yellow light has the 
gl'eatest power of produc­
ing organic substances in  
plants ; n e x t  t h e  red ; 
while blue light has a re­
markably prejudiCial e1fect 
on the development of the 
reproductive organ& It is, 
therefore, the most refran­
gible (chemical) rays which 
take the least part in met­
abolism, the assimilation 
of carbon being carried on 
mainly by the less refran· 
gible (illuminating) rays 
(W ollny's " Forschungen," 
1894, p. 217). As the result 
of another series of experi­
ments, M. Villon s t a t  e s 
that the vine produces a 
greater weight of grapes. 
which also contain a larger 
quantity of alcohol and of 
acid, when grown behind 
glass colored red violet by 
manganese, which absorbs 
the yellow and brown rays. 
Flowers are also favorably Influenced by the same 
color, which is, moreover, advantageous to the growth 
of bacteria, yeast and silkworms.-Revue Scientifique. 

• I e  • •  
Tlm work of excavating a cbannel of 20 feet depth 

through the waters of the Great Lakes between Chica­
go, Duluth and Buffalo, which was commenced in 1893, 
is now nora than two-thirds completed. The work is 
divided into eight sections. The first four sections in­
clude the eXcalVation needed in the Sault Ste. Marie 
River, through which there will be a channel 21 feet 
deep and 300 feet wide. 

J,ieutifi, jmeri'lu. 
How to (JI_o (llo'he .. 

The Americau Analyst tells how to do It, as ft>llows : 
Take, for instance. a shiny old coat, vest or pair of 
trousers of broadcloth. ea8simere or diagonaL The 
scourer makes a strong, warm soapsuds, and plunges 
the garment into it, souses it up and down, rubs the 
dirty places and, if necessary, puts it through a second 
time ; then rinses it through several waters and hangs 
it up to dry on the line. When nearly dry he takes it 
in, rolls it up for an hour or two and then presses it. 
An old cotton cloth is laid on the outside of the coat and 
the iron passed over that until the wrinkles are out ; 
but the iron is removed before the steam ceases to rise 
from the goods, else they would be shiny. Wrinkles 
that are obstinate are removed by laying a wet cloth 
over them and passing the iron over that. If any 
shiny places are seen, they are treated as the wrinkles 
are-the iron is lifted while the full cloud of steaJp 
rises and brings the nap with it. Cloths should always 
have a suds made specially for them, as in that which 
has been used for white cotton or woolen cloths lint 
will be left in the water and will cling to the cloth. 

In this ma.nner we have known the same coat and 
trousers to be renewed time and time again, and have 
all the look and feel of new garments. Good broad · 
cloth and its fellow cloths will bear many washings, 
and look better every time because of them . 

.. f • • • 
AN IlIIlPROVED CORN HARVESTER. 

This machine, which forms the subject of a patent 
recently issued to Mr. Albert E. S. Danner, of Newton, I Kansas, cuts the stalks as they stand in the field and 
carries them back in upright position, where they are 
held upon a low platform, to be conveniently tied into 
shock!.'. and then left upon the ground. The knife is 
hAld diagonally. close to the ground. and is secured to 
a forward extension at tIie right hand !'ide of the plat­
form, where are' located guide fingers which automati­
cally accommodate themselves to any irregularity of 
the rows of corn, the stalks being received by a front 
series of feeding devices prior to their reaching the 
knife, so that the stalks do not drag upon the knife 
when they come in contact with it. A sprocket chain 
and gear connection with the left hand wheel actuates 
a transverse shaft by which are operated two vertical 
shafts carrying each a series of upper and lower crank 
arms with which are connected rake feeds that carry 
the stalks backward in the machine. A gathering or 
shocker frame is adapted to travel over the table and 
receive the stalks from the sets of feed rakes, the frame 
being spring·controlled 'and moving toward the left 
along the curved railing of the platform as the stalks 
accumUlate, until the platfonn has been completely 
filled, when a keeper on the frame engages a latch to 
hold the frame stationary. The shock is now ready 
to be bound, which . is preferably effected by a rope or 

. � -

DANNER'S CORN HARVESTER, 

cord having stakes or pegs at each end, to be driven 
Into the ground at the back of the machine. The 
gate sections of the platform railing being opened, the 
machine is driven forward and the platform is drawn 
from under the shock, depositing the latter on the 
ground. The platform of the macfiine may be readily 
raised and lowered as desired, and the front of tbe 
machine is raised or lowered and held in position by 
the manipulation of a lever within easy reach of the 
driver. The entire operation of the machine is auto­
matic, except the binding and discharging of the 
shocks. 

[FEBRUARY 16, 1895. 
AN IlIIlPROVED I'ElIDER DR STREET Cns. 

This is a fender of simple construction. readily 
transferred from one end of the ear to the other, and 
having a shoe or take-up section which may be in­
stantly brought down to the surface of the track, to 
insure the picking up of any object in the way. The 
improvement has been patented by Mr. William L. 
Fees, of Avonmore, Pa. It consists of a bracket 
frame, substantially triangular. with the forward 
members somewhat concave, this face of the frame 
being covered with wire netting. At the lower for­
ward portion of the frame is pivoted the shoe or take-

FEES' CAR FENDER. 

up section. which has rear extensions or lips con· 
nected by links with arms on a rock shaft, there being 
also on this shaft a crank arm connected by a chain 
with an elbow type of foot lever fulcrumed beneath 
the car platform. Springs hold the shoe normally in a 
horizontal position, or at a sufficient distance above 
the track to allow for any unevenness of the roadbed, 
as indicated by the dotted lines, but the motorman 
or gripman by pressing upon the foot lever brings the 
front of the shoe down to the surface of the track, 
against the tension of the springs, as shown in full 
lines. The end brackets of the main frame have in­
tegral braces, the ends of which are adapted to enter 
sockets.in the under side :of tbe car body, and brace 
chains_ or rods may also be employed to connect the 
rear lower portions of the brackets with the pedestals 
or with the car body, Along the upper edge of the 
frame are eyes by means of which the fender may be 
attached to and hung upon studs or hooks along the 

upper edge of the dash­
board. By attaching a 
concave plate to the top 
of the shoe the improve­
ment may be utilized as 
a snow plow. 

• • •  
Sal&ed Iron. 

A new flux for cast iron 
has been discovered by 
Mr. Sentinelli. The com­
pound in question consists 
of an alloy of sodium and 
:ron formed by bringing 
iron and common salt into 
contact at a high tempera­
ture. The ferro-sodium so 
produced contains about 
85 per cent of the iron, 
holding metal sodium in 
solution, if the term may 
be nsed. This latter has a 
powerful affinity for sul­
phur and phosphoru!', and 
combining with these car­
ries them out into the slag. 
The flux may be added 
either to the cupola or 
may be placed at the bot­
tom of the casting ladle . 
The former plan is stated 
to be preferable. When 
used in either of these 
ways the metal in the ladle 
shows t h e  characteristic 

yellow flame of sodium on its surface, and its tempera­
ture appears to be increased. Indeed, when placed at 
the bottom of the ladle, tbe reaction takes place wits 
considerable violence. It is claimed that, by the UIH! 
of this alloy, the amount of sulphur can be reduced to 
about one· tenth of its original value, and the phospho· 
rus is also reduced. the cost of the purification being 
about �d. per hundred weight. 

• • • • • 
IN France the population averages about 187 to the 

square mile. In this eountry the average is 21 to the 
square mile. 
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T HE  WAR BETWEEN JAPAN AND CHINA. 

We present herewith one of the characteristic street 
scenes which have been witnessed daily in Japan dur­
ing the last few months-Japanese soldiers hastening 
to the seat of war in China. The vehlcle shown is the 
j inrikisha, a q ueer-looking con veyance, only used since 
1870. It is said t.hey were invented by an American 
missionary. It is a two-wheeled, hooded conveyance 
with springs, and is drawn by one or two men, two 
men being usually employed for fast traveling. On a 
good road they travel at a speed of about 6 miles pe!' 
hour. The rate of hire is ouly about 4 cents per mile. 

Japan has achieved a prominent position by her 
many victories both by land and sea in her war with 
China. Since the capture of Port Arthur, the great 
naval and military depot of C hina on the northerly 
side of the entrance to the Gulf of Pechili, on Novem­
ber 21, 1894, one army corps has been steadily advanc­
ing northward, on the Manchuriau route toward Pekin, 
while another, with the co-operation of the fleet, has 
been making preparations for attacking the great fort­
ress, or series of forts and naval station, constituting 
Wei-Hai-Wei, which guards the southerly side of the 
entrance to the gulf. The attack on the latter place 
began in earnest on December 26, by land and sea, the 
defense being more spirited than any that uas yet met 
the Japanese advance, and being most acti vely partici-

- ----.,-..,. -

J t itutific �mtritau. 
of Japan are well equipped, and the military hospitals 
provided with all the latest surgical appliances. For 
our engraving we are indebted to La llustracion Es­
panola y Americana. 

• I I ' . 
Bicycle Rldln�. 

The average duration of cycling enthusiasm among 
the ordinary riding class is three years. The first few 
months are spent in wobbling around on the pave­
ments, eyes fixed and staring, elbows (and knees for 
that matter) akimbo, coat· tails dragging on the wheel 
or fluttering to the breeze. After the first muscle-ache 
stage has passed we find the enthusiasm augmented to 
ecstasy, like to that of a child in a swing, and speed 
and distance seem limitless. Then the country road, 
and the happiness is supreme. Not only are the senses 
pleased, but the whole organism rejoices in a con­
dition of physical beatitude. That newly described 
sense, the m uscle sense, contributes its share in this ex· 
pression of well-being. The locomotor apparatus of 
man craves exercise as the stomach craves food, and 
the gratification produces similar good feeling in the 
respective organs. But such exercise I Clad in porous 
wool, the whole body is as it were swimming through 
a sea of oxygen, breathing at every pore. A speed of 
ten miles an hour means augmented atmospheric pres­
sure of three or four pounds on the ventral surface 

105 
and sloping backward 80 that the weight is received 
on the tuber ischii, is the least harmful. On the coun­
try road one finds a rider thus mounted poising his 
body delicately on three points of support, viz. , handle 
bars, saddle and pedals. He is never jarred and his 
extremities or buttocks never grow numb. While we 
thus advocate the thre�point support, we emphati­
cally protest against the scorcher position and especial­
ly for young boys. There is no use trying to tell an 
experienced road rider that he must bit erect. He will 
tell you that it cannot be done, and will retort by saying 
that more harm is done to the perineum by erect post­
ure than by the slight forward inclination of the body. 

Now for a curtain lecture to the doctors. Ride a 
wheel for your health. This implies that not all need 
it. Dress for wheel riding, and don't let your dignity 
coat-tails fly to the breeze like a jay. When you ride 
dress accordingly, and try and look trim and carry 
yourself gracefully. Dignity does suffer

' 
when the pro­

fessional or other gentleman goes paddling along with 
pantaloon wings sticking out at ankles, knees hitting 
handlebars, and everything above the seat flying loose. 
To ride gracefully means to ride with a minimum of 
discomfort and fatigue, and if one cannot acquire that 
art without instruction, by all means go to a training 
school. The profession should set a good example in 
this as in all other matters pertaiuing to ph ysical de-

JAPANESE SOLDIERS HASTENING TO THE RENDEZVOUS. 

pated in by the Chinese war vessels, torpedo boats, etc. 
Operations were greatly interfered with by the pre va 
lence of extreme cold weather, and progress was im­
p�ded by the fact that many sunken mines and tor­
pedoes had to be removed from the harbor and ap­
proaches, or rendered harmless, by the advancing 
Japanese. The latter, however, kept steadily at their 
work, and the several forts which constituted the great 
station have steadily fallen before continued at­
tacks of the combined land and sea forces. The major 
part of the Chinese navy, including the two principal 
ironclads, the Ting-Yuen and Chen-Yuen, has also 
been destroyed. They were both engaged in the great 
battle at the mouth of the Yalu River, from which 
they escaped only to be sunk at Wei·Hai-Wei, after 
about ten days' almost continuous fighting, by the tor· 
pedoes sent against them by the Japanese. They were 
Rister ships, and the most powerful vessels in either the 
Japanese or Chinese service, each having a displace­
ment of over 7,000 tons and belted 14 inch steel com · 
ponnd armor. It is reported that the Chinese torpedo 
fleet subsequently attempted to escape from the har­
bor on February 7, but that they were pursued by a 
fiying sq uadron of.J apanese vessels and twelve of them 
either sunk or driven ashore. 

The maneuvering of the Japanese fleet at the battle 
of the Yalu showed that the Japanese admiral was 
possessed of a knowledge of tactics that would have 
done credit to a Nelson. A number of the officel's of 
the Japanese navy studied at Annapolis. The armies 

and corresponding decrease of a few pounds below nor­
mal pressure on the dorsal surface. The whole spinal 
tract is thus sut-jected to pneumatic suction and its 
circulation therehy stimulated. These are all factors 
in the spirit of exhilaration experienced by judicious 
riders. And the cold sponge-bath on reaching home, 
without which no exercise can contribute its full quota 
of good, is looked forward to with quite as much zeal of 
anticipation as is the hearty meal (in waiting). 

Now our amateur has reached that condition of de­
velopment of the special wheeling sense enabling him to 
adjust himself to the conditions of moving equilibrium 
automatically, even under very trying conditions ; h e  
can end ure several continuous h o urs  i n  the saddle 
without fatigue, and his great thigh muscles have de­
veloped to meet the demands. The ordinary rider 
has, in say one year, reached the limit of development. 
If he loves riding because of the physical pleasures, 
and drinks in the beauties of nat.ure as he I!peeds over 
the country, you will find that he never rides solely 
for distance record, but for real pleasure, and hence 
does not go beyond his capacity. 

But too many ride for the excitement, and their 
pleasure is in boasting or miles covered. These latter 
are the three years' enthusiasts. They know almost 
nothing of the real pleasures of cycling and their en­
thusiasm is shortlived. 

Just a few words as to the saddle about which the 
laity are exercised. Experience proves that a firm, 
almost spring less saddle, very narrow at the pommel, 

velopment.-The Toledo Medical and Surgical Re­
porter. 

• I e  . ..  
DecompoBltlon of GlaBB by Water. 

From a long series of experiments of his own on 
these subject!4, and from the work of others, the author 
draws the following conclusions : 

1. The weathering of glass is caused by the decom­
posing action of the atmospheric moisture. The car­
bonic anhydride of the air does not act. dil'ectly on the 
glass, but only on the alkaline products of the aqueous 
decomposition. 

2. Dry carbonic anhydride is without action on dry 
glass, 

3. There is no proof that water can be retained by 
glass, except when it enters into chemical combination 
therewith. 

4. The weathering of glass and the decomposition of 
glass by water are similar processes, and are both 
preceded by the taking up of water into the glass 
molecule. 

5. The surface changes caused by weathering are 
comparatively slight with good glass. 

6. The action of water on weathered glass is only 
temporarily more rapid than it is on new glass. 

7. Glasses (lime glasses) are more hygroscopic and 
weather more easily, the more easily they are attacked 
by water. 

8. Even after long action of water, glass is still capa­
ble of becoming weathered.-F. Foerster. 
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NeW" French StelUlle .... 

Arrangements are said to be well advanced for the 
construction of two new French Transatlantic liners. 
These new vessels, which will come next to the lateflt 
Cunard liners Campania and Lucania in point of size, 
are, it is stated, to be named Alsace and Lorraine. 
The new steamers are to be 557 ft. 9 in. long and 59 ft. 
beam. and at 26 ft. draught the displacement will be 
13, 600 tons. Now the Campania is 600 ft. and 65 ft. 
beam, while the American liners are 527% ft. and 63 ft. 

beam. The Alsace and Lorraine are larger than any 
non-British steamer. They will have a sea speed of 20 
knots, but it has gone forth that they are to beat the 
Campania and Lucania in ocean steaming. The cost 
is put ·by the French Transatlantic Company them­
selves at from $3, 750,000 to $4,000,000, and the company 
h ave approached the government with the view of 
securing some guarantee of financial return in the 
future. Tbey point to the advantage of such vessels 
as auxiliary cruisers, apart from commercial gain, and 
seek directly, as com pensatory guarantee, that the 
government should rearrange the service from Havre 
and Bordeaux to Colon. giving the company a 10 years' 
concession. On this route t wo of the present Atlantic 
steamers V' ould be placed to make Guadeloupe 8%, 
days distant frOID Bordeaux. Port of France 9 days, 
Cayenne 13�'2' days, ar.d Colon 14 days. This is f'qual 
to an acceleration of three sea miles per hour on the 
present service, and the advantage to French colonial 
trade would be appreciable. 

• • • • • 
A NOVEL BICYCLE FRAME. 

A new feature in bicycle construction is being intro­
duced involving the method of connecting the tubes 
of t h e  frame. The sy�tem of construction is protected 
by patents of Charles O. Barnes. 

T h e  connections, as shown by the accompanying 
sketch, consist of two punched and formed-up pieces 
of 18 gauge steel arrangtld to extend around the inner 
side of the head tubing until they meet, and at the 
same time both projecting from the tube at the desired 
angle to form a circular stud over which the connect­
ing tube can be fitted and brazed in position. Small 
angle pieces are added. as sh own. The pieces used in 
this manner act as a re-enforcement to both tubes, and 
being pointed off in the smaller one, obviate any post;1i­
bility of crystallization and breaking of the tubes. The 
usual method of connecting the sections of the frame 
is by drop-forged outside pieces, which are necessarily 
much heavier and make the frame look more cumber­
some. while with the Barne!:' method the connections 
are all on the inside, thus relieving the frame of any 
outside projections. 

Another important feature of the new Barnes bicy­
cle is the method of adjusting and holding the handlE: 
bars and the seat post. In the case of the former there 
is a small hexagon cap screw on top of the bar which 
constitutes the only outside appearance of the fasten­
ing. When the handle bars a rd raised to the desired 
height, the tightening of this cap screw draws a circu­
lar wedge up inside of the handle bar post, which, 

rFEBRUARY 1 6, 1 &)5. 
only high grade bicycles, using tool steel cones and the main tunnel by slanting shafts leads to a large 
ball cases and the best material obtainable through- fan wheel above, which draws all smoke, gas, etc. , out 
out. of the tunnel, while at the same time fresh air is forced 

. . . . .. below. 
KEATING BICYCLE. 

The Keating bicycle, manufactured by the Keating 
Wheel Company, H olyoke, Mass. , claim to have been 
the first to put on the market It fully guaranteed light 
weight roadster. They have in past years placed upon 
the market the following weights : 35, 32, 25, 21 ; and 

THE KEATING BICYCLE FRAME. 

. . , . 
4 lkalolds of Cacti.  

Before the Physiological Society, Berlin, Prof. L. 
Lewin gave an account of some experiments made 
with an alkaloid obtained from a North Mexican 
cactus called " Peyotl." It is well known that this 
plant has an intoxicating action, and in large doses 
produces sleep and a state of ner\'ous excitation ac­
companied by a so-called " power of prophesying," 
similarly attributed to the sulphurous exhalations oC 
the temple at Delphi. Small doses of the alkaloid 
when given to frogs produced tetanic cramps and a 
much increased reflex irritability, analogous to !\trych 
nine ; but with this difference, that by carefully ap­
portioning the dose the effects were permanent for 
several days. Similar result.s were obtained with rab­
bits, and Prof. Lewin regarded the new alkaloid as 
specially adapted to further the study of the nature of 
tetanus. In rabbits it was noticed that during each 

finally for the present year a 19 pound wheel has been paroxysm of cramps, the blood vessels of the ears were 
prodnced. To those interested in wheeling this is an widely distended. The speaker had also found alka­
interesting bit of history, and it does not seem likely loids with powerful actions in many species of cactus 
that a road wheel can be made much below the last hitherto regarded as harmless by botanists, notably 
named weight.. The Keating wheel is characterized one closely resembling curare. 
by a special shape of frame with a very long wheel • .............. _-----
base. 45 inches, and narrow tread, by straight tangent THE U. S. CYCLOMETER. 
spokes, convertible pedals and dust-proof bearings. The U. S. Bicycle Cyclometer. a cut of which accom-
The frame possesses as its di�tinguishing

. peculia.rity panies this article, is a very compact and light one­
a curved center �race, �ho�n �n the two !Ilust�atIons 

I 
lightness being a sine qua non with wheelmen of the 

a�mexed. The IdeB: ?f th�s IS not only to �rmg the , present day .  It weighs one ounce, is one inch long and 
rider to a better pOSItIOn With reference to hIS work, seven-eighths inch in diameter. Its registry terminates 

at 10, 000 miles. and it can be set back to zero or other 
figure at any time. As shown, it is attached to the 
front forks so as to be read from the saddle. To facili­
tate this, the figures are arranged in one straight line, 
the extreme right hand figure giving tenths of a mile. 
The instrument is shown in the cut as reading 23lO" 
miles. It is attached to the front fork by a thin clamp, 
so that, if hit by anything, it has a good chance of es­
caping injury. Instead of glass, mica is used to cover 
the face of the figure drums. This obviates danger of 

THE KEATING CRANK BRACKET AND CONNECTIONS. I breakage, conduces to lightness, and the mica, if in-
jured, is easily replaced. Phosphor bronzA is used for 

but to give a greater resistance to the draught of the thtl wearing parts and the case is German silver. This 
cbain upon the frame. Tbis draught is resisted by makes it practically water-proof. If any dnst should 
the bent portion of the center brace, avoiding a trans- get into tbe case, it settles to the bottom, out of harm's 
verse strain, and we find in this feature one of the few way. 
original features of the frames of the year. I,t is accessible for repairs or cleaning by removing 

Like other high grade wheels, it uses the finest one end of the case, when the whole movement 
crucible steel for the hubs. In all respects and details comes completely out. Tbe si mplicity of the mechan­
it is highly characteristic and is pre-eminently a wheel ism makes it easily cleaned. 
of original construction. For ladies, both drop frame Each cyclometer is te!!ted by being run t.o a 400 mile 
and diamond frame whepls are made, the latter weigh- registry, at a rate corresponding to 50 or 60 miles an 
ing but 19 pounds and being designed for rational hour. They are made for 26, 2�, and 30 inch wheels, 
costume. This wheel, the company states, is the only and by changing one piece, at a nominal expense, the 
one supplied to the European trade. The drop frame same instrument can be standardized for any size of 
ladies' wheel weighs 4 pounds more. They also make wh,eel. In the cut, the cam attached to one of the 

for ladies the straight tube drop frame. 
All their wheels are absolutely guaran­
teed for a year. 

One of our cuts shows the diamond 
frame, the other shows the crank bracket 
connections on a larger scale . 

• • • • •  • 

The Paris NeW" SeW"er Mai n .  

The new sewer main of Paris, which 
crosses from Clichy to Asnieres under­
neath the Seine, was formally dedicated 
recently. It is the first port.ion of an 
enormous enterprise which will takeaway 
all the sewage of Paris from the waters 
of the Seine. The work was ' begun in 
1889, and will require fourteen years or 
more to complete. The difficulties en­
countered, especially under the river 
proper, were many and took a long time 
to overcome. The river, forming its bed 
in remote times, u pheaved the soil for a 
considerable depth. Crevices filled with 
alluvial matter, quicksands, calcareous 
rocks, conglomerates and very hard silex 

FRAME CONNECTIONS AND RE-ENFORCEMENTS OF THE 

were met witbin a few feet of each other. 
Tbe machinery employed is similar to 
that used in America with great success 
at the St. Clair tunnel, namely the Beach 

BARNEb BICYCLE. 

being slotted, is expanded and held firmly in position. 
The seat post is adjusted and secured in a similar 
manner. 

I t  will be seen from this description of the novel fea­
tures that it 'bas been an object to as far as possible re­
lieve the machine of any outside projections and drop­
forged frame connections. 

A company to be known as the Barnes Cycle Com­
pany has recently been organized for the manufacture 
of this wheel, and has fitted up a large factory at Syra­
cuse, N. Y. , for that purpose. The company has gone 
into the business on a large scale, and intends to build 

Hydraulic Tunneling Shield, an Ameri­
can invention now generally used 

THE U. S. CYCLOMETER. 

throughout the world for earthwork tunneling. As ' spokes of the wheel is shown as it is on the point of 
quick as the shield advanced, the huge iron rings form- ! moving the cyclometer arm. 
ing the tube were adjusted. The length of the tunnel This cyclometer has been patented, and is manufac­
under the Seiue is 1, 543 feet ; its diameter, 8 feet 6 tured by Bean & Lang, Fond du Lac, Wis. 
inches. Another highly interesting subaquatic struct- • ' • • • 
ure is the Mersey t.unnel, connecting Liverpool with Varnl8hlng Metal. 

Birkenhead. It is 10, 660 feet long, 26 feet wide and The objects are dipped in a colorless pyroxylin var­
nearly 20 feet high. Tbe drainage is performed by nish and then heated in a current of air at 80° C. until 
a sewer as long as the tunnel itself, ending in a pit the varnish is thoroughly dry, when tbey are immersed 
on either side, wherefrom the water is raised by pumps for a few seconds in a two per mille alcoholic solution 
having a capacity of 6,000 gallons per minute. The of alizarin, followed by a wash in water, to change the 
ventilation is very effective ; a duct connected with color from the original light yellow to a golden red. 
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THE LATEST LONG DISTANCE TELEPHONE 

TRANSJlITTER. 

(Continued from first page.) 
The magneto machine and polarized bell are of the 
usual construction, the magneto having an automatic 
circuit closer which closes the circuit between the line 
wire extensions when the crank of the machine is 
turned. The resistance of the polarized bell is very 
high, so that its insertion in the circuit in the manner 
shown in the diagram is feasible. 

When the telephone switch is up, as shown in the 
diagram, a switch arm forms an electric connection 
with the two springs, as shown, but when it is held 
down by the weight of the telephone, the contact is 
broken between the lever and springs. The battery 
used in connection with the long distance transmitter 
consists of two Fuller cells. This battery has been 
frequently described in these columnB. 

• • • • • 
THE BLAKE TRANSJlITTER. 

DETAILS OF CON8TRUCTION. 
As the patents on the Bell telephone receiver and 

Blake transmitter are no longer in force, the general 
use of the telephone is likely to be greatly 
extended. 

The thousand or more uses the telephone 
can be put to and its manifest convenience 
in rapidly transmitthig messages make it 
the most remarkable time saver the world 
has ever known. 

The Blake t.ransmitter has been, in a 
measure, discarded by most of the telephone 
companies, not because of any special de­
fect, but because there cannot be safely put 
through the transmitter enough current for 
transmitting" sounds over great stretches of 
wire, say three h undred miles or more. But 
with a modern copper metallic circuit, with 
the battery in normal condition, it can ·be 
worked successfully on lines 150 miles long. 
It has the merit of reproducing the voice 
very distinctly and with a naturalness of 
tone and amount of volume that is surpris­
ing. 

For these reasons it is regarded by experts 
as one of the best forms of microphone 
made. It took a long time for all the nice­
ties of adj ustment and little points of 
manufacture necessary for its perfect 
working to be ascertained. 

We show in the two illustrations the 
general appearance of the Blake trans­
mitter (Fig. 1) and a diagram of the 
connections (Fig. 2). The external di· 
mensions of the box, referring to Fig. 
1, are 5� X 4� X 2� inches. The 
sq uare frame of the box is % of an 
inch thick and the cover and back are 
about % of an inch thick. The dia­
phragm aperture in the cover is % of 
an inch in diameter, while the diame­
ter of the cup-shaped m 0 u t h p i e  c e 
formed in the cover and con\'erging to 
the cent.ral opening is 1% inches in di­
ameter. To the rear of the door is se· 
cured the cast iron circular ring, A, in­
!lide of which lies the Russia iron di­
aphragm , B, 2� inches in diamet er, 
2-100 inches thick, or No. 24 B. & S. 
gauge, enveloped at its ed/Ze w ith a 
Goodyear pure rubber band, Z (Fig 2), 
2� inches long by %:' of an inch wide, 
such as can be purchased at any rub­
ber goods or stationery store. 

J , itutifi, �tUtti,au. 
observed that it  has at the bottom a projection hold­
ing an adjusting screw, and to a similar top projection 
is attached by screws a brass spring, about No. 16 B. 
& S. gauge, from which depends another casting, C, in 
Fig. 1, and T, Fig. 2, supporting the complete micro­
phone apparatus. Fig. 2 shows this portion separated 
from the supporting casting, A. 

Referring to Fig. 2, A is one terminal of the primary 
battery passing by wire, S, to the hinge, H, to which 
it is soldered. From the other leaf of the hinge the 
wire, M, insulated and protected by a rubber tube, 
passes to K, where it is soldered to the upper end of 
the German silver spring, I. The spring, I, is % of an 
inch wide. At K this spring is clamped between two 
pieces of hard rubber and is thus insulated from the 
iron work. In the lower end of spring I is bored small 
hole in which is inserted and soldered a bit of No. 18 
platinum wire having each end rounded off, forming a 
bead, one side of which is in contact with the dia­
phragm, N, the other side cont.acts with the carbon 
button, J, details of which will be given. Numerous 
experiments demonstrated the necessity of giving to 
the spring, I, a special curve in order to get the best 

FIG. 2.-Interna1 Construction of the Blake Transmitter. 
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emery paper, about two inches square, is placed upon 
some firm support and held flat by the two fingers. 
The button, beld between the thumb and finger, is 
next placed, carbon side downward, upon the emery 
paper and rubbed over it in the space of an inch circlf'. 
At first the surface of the button is roughened, but as 
soon as the paper becomes filled with particles of car­
bon or is blackened, the polish begins to come. At 
this stage the sweep of the button is reduced and con · 
fined to the center of the sheet and a slight gyratory 
motion given to it; at the same time the button is ro­
tated on its axis with the thumb and finger, half a 
revolution, then half a revolution in the opposite direc­
tion, the principle being that the fine carbon particlt's 
rubbing in contact with the surface gives the final 
gloss. 

The whole operation requires less than five minutes, 
and it is !lurprising how easily and beautifully the h igh 
polish is obtained. After it is done, the emery paper 
is turned over and the button rubbed slightly on the 
back of it, to remove the loose particles of carbon from 
the surface, then the button is returned to its place in 
the transmitter, and the point of the platinum bead 

pressing against it is burnished by rub­
bing a knife blade OVf'r it. 

The transmitter is adjusted by turning the 
screw, 0, to the right or left, the tapered 
upper end of the screw engaging the bev­
eled end of the casting, T. That is, the 
pressure of the button and platinum bead 
against each other and the diaphragm, N, 
is increased or decreased by manipulating 
the screw. 

One of the guides in determining the right 
microphonic effect is to place the butt end 
of a lead pencil in contact with the outer 
face of the diaphragm , then 8lide t he fin­
gers gently along the pencil toward the dia­
phragm, listening in the meantime in the 
receiver. lf this sound is readily  trans­
mitted and heard, the transmitt er is con­
sidered quite sensitive. Having traced the 
circuit through the platinum, spring, and 
carbon button, where the spring holding 
the latter comes in contact with the iron 
support at K, the circuit continues from 
,the iron ring, as shown at L, to the lower 

hinge. G, thence by wire, P, to the 
interior of the induction coil, usually 
consisting of two coils of No. 16 wire, 
and called the primary coil ; see F. 
From the top of this coil it passes to 
the second binding post, B. The re­
sistance of this coil is very small. The 
t!econdary wire, E, on the outside of 
the induction coil consists of several 
layers of No. 36 wire, having a resist · 
ance of 150 ohms ; the terminals, X 
and W, are carried to the two posts, 
C and D. 

The posts, A and B, are connected 
to the battery, which should have a 
voltage averaging from 1 to 1 '6 volts. 
If it falls below a volt the microphone 
w ill lacl{ snap, and will not transll l i t 
as loud. One average Leclanche cell 
i� sufficient, or one cell of a dry battt>ry 
like the Mesco. 

lf all the foregoing details are care­
fully observed, the transmitter will 
be found to meet the most exacting 
requirements; it can be shouted at 
without getting out of order, as we 
know by actual experiment. 

• • •  
Removing Impu rities "rom wools. 

A seat % of an inch wide, 1-16 
of an inch deep, and a little larger 
in diameter than the diaphragm. is 
formed · in the iron ring. On this 
seat the diaphragm rests. A short, 

FIG. t.-A. Metal circular ring. B. Diaphragm. C. Adjusting angle bar. D.  Gennan silver sprinl(. For above purpose (according to the 
process just patented in France and 
En/Zland by C .  Delerue, of Roubaix, 
France), the wool sliver is fed by feed thin metal plate attached to the ring, 

A, on the right hand side clamps the diaphragm in 
position. The plate should rest �quarely on the rub­
ber edge of the diaphragm, holding it firmly against 
the ring. Its function may be described as being like 
that of a hinge, which allows the diaphragm to freely 
swing in ward. The diaphragm should be perfectly 
flat and true, and all parts of its edge should rest 
easily or touch all port.ions of the seat. The 
steel damping spring secured to the ring at the 
opposite edge of the diaphragm is protected at 
its free end with a rubber glove on which is ce­
mented a thin piece of fluffy woolen material. This 
spring extends to a point about half way between the 
periphery and the center of the diaphragm. It is 1� 
inches long by % wide, and is  bent with quite an arch, 
so that the end will press, finger-like, flrmly upon the 
diaphragm. The function of this spring is to prevent 
excessive vibration. Once in six or eight months the 
spring' should be removed and the fluffy end roughed 
up. About once in six months the rubber band should 
be removed from the diaphragm and a new one put 
on. 

Referring to the iron circular casting, A, it will be 

E. Carbon button spring. a b. Secondary wires. c d. Primary wires. 

THE BLAKE TRANSMITTER. 

results. The curve should follow as closely as p08sible I rollers in bet ween a pair of cylinder brushes, and from 
from the point of support downward, an a.rc of a circle them it is removed by a rapidly revolving comb in con­
seven or eight inches in diameter, but it must not I tact with which there is a more rapidly revolving cyl­
touch the diaphragm. When the button, J, is pulled indrical brush with a tapered casin/Z, h aving an opening 
back, away from the diaphragm, N, the spring, I, through which part of the periphery of the comb pro­
should follow it in contact from % to 3· 16 of an inch jects to meet the brush. By the current of air caused 
before separating. The carbon button, J, is supported by the rapid revolution of the br:1Sh, the wool stripped 
by a small brass weight att,achf'd by a small screw to a by it off the comb is projected toward the small end 
piece of watch spring, R. This spring which is straight of the casing, where it is caught by a .pair of hollow 
is clamped in metalJic contact at its upper end with wire gauze cylinders, and by them delivered to a pair 
the metal support, T. of feed rollers to be again subjected to the action of a 

It is surrounded its entire length with rubber tub- cylindrical comb and brush. These wire gauze cylin­
ing to deaden any possible vibrations in the spring ders, feed rollers, and combs, and the brushes and their 
itself. The brass 1"eight which holds the carbon but- casings, are repeated eight or ten times in the ma­
ton, J, is beveled outward, with its periphery milled, chine, the wool passing in succession through t.hem all. 
in order that it IDay be easily rotated for adjustment .. • • 
on the screw which holds it to the spring, R. Cement Mortar. 

The proper way to polish t.he carbon button is not About eight parts of furnace ashes, slag, or cokE', 
generally understood, and as the smooth looking-glass four parts of slaked lime, and one of clay, are taken and 
polish is one of the essentials to good articulation, we mixed dry so as to form a cement, which, on mixing 
will describe the most approved method of producing with water, sets in the ordinary way. The proportions 
it. The button is taken off its support, R, by unscrew- of the materials may te varied so as to produce either 
ing the screw in the back. A piece of the finest crocus an aerial or hydraulic cement. 
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T h e  Siberian Halhvay. 

The works in connection with this large undertaking 
are being pushed ahead with the greatest energy, un­

der the allspices of the young Emperor, who intends 
to retain the presidency of the Siberiau Railway Com­
mittee. According to Engineering, there is reason to 
believe that the West and Central Siberian Railway 
will be ready by the year 1900. What is called the 
Baikal Ring Line will not be commenced till the other 
sections are taken in hand, but it is expected to be 
completed by about 1 904. The Baikal Lake will in the 
meantime be used for the transport of railway material 
for the Trans-Baikal section, from My&sonskaza to 
Stretensk. This section has an aggregate length of 
680 milES, and on it a great number of engineering dif­
ficu1ties have to be overcome. The district through 
which the railway is to pass is very thinly populated, 
there are many mountains and elevated plateaux, and 
the climate is very severe, the soil being at all times 
frozen. The highest point which the rail way will 
touch on this section is about 3,200 feet above the level 
of the sea. On the railway li nes referred to, there will 
have to be built the immense number of 973 bridges. 
The longest of these is the Selenga Bridge, which will 
be about 3,000 feet long; for comparison's sake. it  may 
be stated that the large Grunthal Bridge over the 
North Sea-Baltic Canal is only 620 feet. It was origin­
ally under contemplation to use wood as bridge build­
ini material in some places, and to use steam ferries at 
others, but both these plans have been abandoned, 
although this alteration will entail an additional ex­
pense of about 25 per cent upon the originally caicu­
lated cost. Stretensk is situated at the Shelka River, 
which is an auxiliary to the Amur River. The connec­
tion between Stretensk and Chabarowka, a distance 
of some 1, 300 miles, w ill, in the meantime, be carried 
out by steamers. At Chabarowka, which is 8ituated 
at the entrance of the Usuri River into the Amur 
River, a bridge will have to be built of 7, 700 feet length, 
which is more than two and one-half times the length 
of the Strelenka Bridge on the Central Siberian sec­
tion. 

some 230 miles, has to be ready in the year 1898. The 
headquarters of the West Siberian Railway arc at 
Tschetjabinsk. The section which comes under this 
management terminates at the bridge over the River 
Ob, which bridge has a length of 2, 600 feet, and is situ­
ated at Kriwoschtokowa. This section should be com­
pleted in the year 1896. The headquarters of the Cen­
tral Siberian Railway are at Tomsk. Each section is 
divided into sub-sections of about 85 miles length. For 
about every 20 miles there is an engineer, with assistant 
engineers. Next year a large number of convicts will 
be employed in the building of the railway, and so as 
to remove any inducement to try to escape, they will 
obtain the same pay as the free laborer, and when the 
railway is completed half their term will be wiped off. 
The proper earth and bridge building works can only 
be carried on during the period from May to about the 
middle of October. 

even the employe who mixes it is obliged to follow his 
printed instructions mechanically, and remains entirely 
ignorant of the composition he is using. One may 
witneI!s the whole process and go away as ignorant as 
before. 

. I .  I .  
The Type_rUer Ri bbon Industry. 

The manufacture of ribbons for typewriting machines 
is an industry which gives employment to a large num­
ber of people. On nearly all the first-class typewriters 
these inked ribbons are used. There are at least forty 
different styles of American typewriters, and more than 
400,000 machines are in actual use. As the average 
life of a ribbon is from four to six weeks, the number 
of concerns which seek to supply the market with this 
article is surprising. 

They make ribbons of every conceivable color and 
variety, from six '  to ten yards in length, and capable 
of writing with copying or non-copying ink. Some 
ribbons are made which print in one color and show an 
entirely different color when the manuscript is copied 
by means of the letter press. For instance, a ribbon 
which writes black may copy blue or green, making the 
record much more legible on certain qualities of paper. 
The manager of a concern in New York, says the N. 
Y. Sun, which turns out several hundred ribbons daily 
said that. at a low estimate, fifty plants engaged in the 
manufacture of these ribbons have been established in 
the United States this year. 

The best ribbons have selvaged edges, which prevent 
their raveling and curling when in use. They are 
nearly uniform in thickness, though one ribbon is 
made of very thin texture, to be used when an extra 
large number of carbon copies are desired, and the 
imprint of the type must be as clear as possible and 
free from blurs. The greatest care must be taken in 
selecting the cloth from which the ribbons are made. 
If the texture is woven too closely it will not hold suf­
ficient ink, and smirch the paper. Moreover, such a 
ribbon will fill the type of the machine and greatly 
annoy the operator. A prime difficulty encountered 
by manufacturers is how to prevent evaporation of ink 
from the ribbon when it is in use and exposed to the 
air. This has been largely overcome in the last two or 
three years. 

The man in charge of a large New York house which 
makes writing inks and typewriter ribbons said recent­
ly that the most noticeable thing in his trade was the 
great decrease in the sale of ordinary copying ink. It 
is being almost entirely supplanted by the copying 
typewriter ribbon, which gives far better results. De· 
spite the great number of ribbons in the market and 
the constant efforts of expert chemists everywhere to 
produce one that will satisfy everybody, those giving 
all-round satisfaction are not easy to find, and dealers 
in supplies of this nature often have extreme difficulty 
in furnishing what is wanted. This country furnishes 
practically all the typewriter ribbons in use both here 
and abroad. 

• • •  I • 
.A. Steamer Makes Thirty-three and One-hale 

Miles per Hour. 

The last large section of the Siberian Rail way will 
connect Chabarowka w ith the naval port of Vladi­
vostok. One·half of this section, from Vladi vostok to 
Grosskoia, will be ready in the present year, and the 
second, from Grosskoia to Chabarowka, a distance of 

Each manufacturer has a secret process for making 
his particular style of ribbon, and the secret is guard­
ed with the greatest possible care. One maker in this 
city has each box and jar containing powder or pig­
ment for making the ink distinctly numbered, and 

The BoxeJ: is the last torpedo boat built for the 
British Admiralty. She is the last of four fast boats. 
The Boxer is 201� feet Lmg, 19' feet beam, draught 
loaded 7 feet 2 inches. On a recent trial the mean 
speed on eix runs over the measured mile was 29 '314 
knots, or 33� statute miles, per hour. Her sister boat, 
the Ardent, made almost the same speed, her engines 
indicating nearly 5,000 horse power and making 407 
revolutions. 

RECENTLY PATENTED INVENTIONS. 

Rall_ay Appliances. 

CIRCUIT CLOSER FOR RAtLS.-Edgar 
C. Wiley, Bristol, Tenn. This circuit closer is operated 
by the passage of the train over the rails, thus bending 
down the rail itself. On the main rail are contacts which 
are brought together or separated by a friction drag 8lide, 
actuated by the bending down and uprising of the rail to 
both close and open the circuit. Combined with the 
drag and with the main rail is a supplemental rail, one 
part of the device being attached to the main rail and the 
other to the middle of the supplemental rail, the end of 
the latter rail being anchored to the main rail. In apply­
iug the improvement little or no excavation is required, 
and the devices may readily be placed upon a bridge or 
other location where there is no foundation of earth. 

AUTOMATIC ELECTRIC SAFETY RAIL­
ROA.n SY�T1IJl(.-Rene R. Snowden and Albert C. Ives, 
Ocala, Fla. This system is designed to prevent colli­
sions or the running of a train into an open switch; al80 
to prevent more than one train occupying a crossing at 
a time, and to protect a car left standing on a track from 
trains approaching in either direction. Each train is 
provided with a battery and the track fonns a conductor 
laid in Insulated sections, while the improvement pro­
vides novel trolleys, circuits, switches, and connections 
with operating parts of the locomotive. The closed circuit 
is only made when two trains are within a certsin dis­
tance of each other, and the closing of the circnit is ar­
ranged to automaticaIly actuate the steam and air valves 
of each locomotive to prevent collision. 

CAR PLATFORM SUPPOR'l'.-Seth A. 
Crone, New York City. This is an improved construc­
tion by which the car platform Is reinforced and strongly 
8upported by braces carried from a point of the car 
frame in the rear of the end sills. The improvement 
comprises an angular brace in two Independeut sections 
arranged at angles to one another, all' abutment support­
ing the IIdjacent ends of the sections, and the arrange­
ment being such that a sagging platform can readily be 
raised and readjusted to its norntal position by screwing 
up nuts. 

GARMENT HANGER FOR CAR SEATS.­
This is 1\ furtiter , Invention of the same inventor, pro­
viding a device which may be attached to the back of 
any seat �and capable of receiving a very bulky or a very 
smaU garment or other article, the device automatically 
fiattening itself close to the seat back when Ihe article is 
removed. The body of the device consists of a strap 
controlled by a 8pring fastened to a spindle in a suitable 
casing attached to one end of a seat back, the other end 
of the 8trap being attached to the back of the seat near 
Its opposite end. The casing, all but its face plate, may 
be concealed by the upholstered back of the seat. The 
strap may also be made wider in certain portions and 
fonned to afford pockets. 

Mechanical. 

THREAD CUTTING BRACE. -Edward L. 
Barton, Millersburg, Pa. According to this improvement a 
chuck is adjustably connected with and at right angles to a 
straight handle, the handle comprising sectional sliding 
parts engaged by a locking device, and one of the sec­
tions being adjustably connected with the crank of the 

brace. The improvement provides a tool in which any 
fonn of die for thread cutting may be held. and the brace 
with the dle connected used as an ordinary brace. It 
may also be advantageonsly employed In cutting threads 
in places ordinarily inaccessible or re<!.Ched with dl1ll­
cu!ty. 

MOULD AND FLASK 'FOR CHILL ROLLS. 
-Alexander McLennan, New York City. This improve­
ment comprises II frame in which a series of single chills 
is set loosely to form the mould for the roll, the chills 
being adapted to be moved inward to follow the contrac­
tion of the poured metal, and form a tight band around 
the casting as the metal contracts, thus preventing crack­
ing and Insuring a better chill. A truncated cone-l'haped 
ring engages the outer beveled edges of the chills to uni­
fonuly and simultaneously move the chills Inward as the 
metal contracts. 

COUCH ROLL FOR PAPER MAKERS.­
William J. Hoffman, Ancram, New York. In p1ace 
of the fiat covering ordinarily used on the couch rolls of 
wet machines, this inventor provides a' roll covering 
which consists of strips of felt placed edgewise, and held 
in place on the periphery of the rolls by binding wires, 
or the sttlps may be doubled and inserted in holes 
in the face of the rolls, as bristles are fastened in a 
brush back. The spongy surface thus formed does not 
become hard, is easily applied to the body of the roll, 
and the rotation of the roll shakes the strips loose, keep­
ing them in good workable order. 

SHADE CLOTH PREPARING MACHINE. 
-William P. Cole, Montreal, Quebec, Canada. This in­
vention provides a mechanism for treating fabrics to be 
sized or painted. and especially applicable to the making 
of opaque shade8. The fabric is passed from a roU be 
tween brushes to sizing and painting tanks, being suc: 
ce8sively dried, brushed, and trimmed, while held very 
tightly, so as to take out all the stretch, until it is finally 
delivered in a compact, fiulshed roll after having been 
passed through the machine. The brushes smoothiy 
spread the size and paint and Iemove all surplus mate­
rial, the entire operation being automatic. 

DIGGER.-Albert Roll, South Amboy, 
N. J. This is a construction which, with an pperating 
engine and elevators, is designed to be carried and ope­
rated on a fiat car. It comprises a rotary digger with a 
series of pockets adapted to scoop up dirt or other mate­
rial, its central hub secured to Ii driving shaft aud pro­
vided with circumferential pockets open at their outer 
ends, so that the material caiTied to the upper side runs 
into a spout to;be delivered to the elevator or carrier. The 
digger is particularly adapted to scoop up coal out of a 
pile and facilitate loading it upon a car. 

TIE FOR WIRE STRUCTURES.-Eugene 
L. Williams, Jerseyville, m. This tie is fonned from a 
staple whose two members are differently curved in order 
that the staple may fit snugly in the dies of a machine 
for effectit:g the tie when the staple is bent to a ring­
like form, the members being also beveled at their ex­
tremities upon opposite faces. The tie thu8 fonned is 
light and strong and ornamental in appearance. 

of a watch, to be carried In the pocket, operates without 
keys, is not liable to get out of order, and is adapted to 
perfonn the various operations of addition, subtraction, 
multiplication aud division. Its case has circumferential 
sight siots, and around a central driving gear is arranged 
a series of number wheels, the stem having a revoluble 
crown head, by turning which the calculator is operated, 
there being an operative connection between the stem 
and the gear wheel. The number wheels represent 
units, tens, hundreds, etc., and the wheels to be moved 
are pressed Inward by pushing a button which projects 
through the shell of the case. 

. 

TELESCOPE, MICROSCOPE, AND CAM-
1IRA.-Robert L. Stevens, Ward, Pa. This is a com­
bination instrument, with improvements arranged upon 
and fonning a part of an ordinary pocket telescope, the 
several telescopic draw members, except the Inner or 
eye section, being arranged and joined In the usual mau­
nero In the inner section may be a single lens or eye 
piect> or a number of microscopic lenses, the Inner sec­
tion being preferably somewhat longer than usual, to be 
exteuded outward and provide a supplemental portion 
In which a sllde may be Inserted through a sUt, thus pro­
viding an effective microscope. The slit may also be 
provided with a pair of apertured diaphragms In which a 
sensitized plate may be Inserted, and the instrument then 
employed as a camera. 

POCKET MAP.-A further invention of 
the same inventor provides a combined microscopic and 
photograph map holder for travelers, bicyclists, etc_, to 
be carried In the pocket as an ordinary watch, the maps 
being Interchangeably held, and the vision or focal point 
being moved over the map to any desired point. The 
casing has a senes of lenses, disconnected at their focal 
points but joined to form a consecutive whole at the op­
posite end, there being provision for holding a trans­
lucent map on the joined end of the lenses, while in 
connection therewith is arranged a map-holding casing. 

SEWING MACHINE.-Walter G. Tillou 
and Johu W. Clapp, New Haven, Conn. This improve­
ment relates especially to leather-sewing machines, aud 
provides means whereby the stud moving In the feed 
bar operating lever to communicate laterally reciprocat­
Ing movement will wC'rk within the bar without creating 
inconvenience In its slldeway. The driving cam of the 
feed bar operating lever is also so constructed that its 
race will be wider at one point thau another, enabling 
the feed bar operatiug lever to be carried a certalu dis­
tance to one side by the haft of the needle when fine 
stitching ls being done. 

SEWING MACHINE SHUTTLE.-Walter 
G. Tillon, New Haven, Conn. This tmprovement is also 
especially applicable to machines for sewing leather, the 
beak of th� shuttle being so constructed that it will draw 
down less thread thau the old form of shuttle, and will 
require a loop of less size through which to pass. It IS 
designed also to so shape the forward bottom portion of 
the bobbiu chamber of the shuttle, uear which the loop 
drawiug hook of the machiue has play, that the hook 
may travel very close to the shuttle without touching it, 
and so that, in the event of any accident to the hook, no 

Miscellancous. damage will be done to the shuttle. 

CALCULATOR. - Charles S. Labofish, PREPARING GLUE STOCK FOR BOILING. 
Troy, N. 'Y. This calculator may be made in the form -Edward �. Hewitt, New York CIty. Instelld Qf fQUow-

ing the old and common method of neutralizing lime in 
glue stock by the action of carbonic acid by drying in 
air or hanging in baskets in a running 8tream, whereby 
some alkali Is generally left in the stock, which consists 
in treating the limed stock first with carbonic acid, and 
then completing the neutralization of the lime with sul­
phurous acid, the latter acid preventing decomposition of 
the stock, whUe stock so treated renders into glue more 
quickly than iu the presence of carbonic acid. 

KNOCKDOWN FURNITURE. - Herman 
A. J. Rieckert, New York City. This is an improve· 
ment on a patent formerly granted to the same inventor, 
and provides a counter more especially designed for 
temporary nse in stores, on sidewalks, etc., and which 
may be conveniently folded for storage or removal. The 
counter has a top made in sections hinged together, a 
8Upport being connected by hinges with one end of the 
top sections. and the support being provided with fold­
able hinged back and sides. 

SASH FASTENER.-William F. Sinley, 
Dingman's Ferry, Pa. This is a lock and support at­
tachment which may be used with either the upper or 
lower sash of any window and is applicable to all rail­
way car windows. In a recess in a side edge of the 88sh 
is a rack whose teeth are adapted for engagement by the 
spring-pressed bolt of a lock in the sashway or groove in 
the window frame jamb. The bolt is adapted to be 
operated by a key always In engagement with the lock, 
but which may be turned to prevent the sliding back of 
the bolt when it is desired to hold the sash from any 
movement up or down, in any position in which it may 
be placed, the bolt normally slipping by the teeth of the 
rack as the window is raised. 

REIN HOLDER. - David H. Blascow, 
New York City. This is a simple device which mlly be 
placed horizontally or vertically over the dashboard, 
whether the latter be curved or straight, and may be at­
tached to the board without the Ill'e of bolts or other­
wise marring it. It has adjustable jaws, and a whip 
holder may constitute an integral part of the device. and, 
when in position, It is impossible for the horse. or any­
one in front of the holder, to draw or disengage the 
reins from It. 

MANHOLE COVER FOR CISTERNS OR 
WELLs.-James Fowley, Cobden, 111. This invention 
provides an inexpensive cover plate which will also serve 
as the base or curb member to which the pump C8.ing or 
stock may be secured. It i8 made in half sections, hav­
ing each a pendent lock portion, the sections being 
adapted to readily fit down over the curbstone opening 
or other top cember of the well mouth. . 

Deslgn8. 

BRACKET. -John J. Hoffman, Denison, 
Iowa. This bracket has on its face central transverse 
fiutings, at each side of which is a non-fiuted surface. 

PIN H OLDER. -Edward H. Ellis, Pasa­
dena, Cal. In a saucer-shaped tray is fixed a cup.like 
cushion holder in whIch is held a convex cushion, sur· 
rounded at its base by an ornamental band. 

NOTE. -Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

© 1895 SCIENTIFIC AMERICAN, INC.
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The char!/< for l .... ert"'" UfIdw th" Mad "  One Dollar /I ii  ... 
for ellCil inlert"", : about ei{/ilt wora. to /I 1iIW. Ad"tr. 
ti.oe1MntB m ... t be received at publical"", office /JII earill /JII 
Thun<iall morning to appear ... the foUO'Ilring wuic', .....,. 

.. r:. S." metal pollsb. Indianapolis. Samples tree. 

Presses &; Dies. Ferracute Mach. Co., Bridgeton. N. J. 
Smith's Leather Pattern Fillet. Akron. O. Sample free. 
For mud dredging engines. J. S. Mundy. Newark, N. J. 
Practical Ammouia Refrigeration. Redwood. Clotb. 

tL Spon &; Chamberlain. 12 Cortlandt St .• New York. 
Screw machines, mll\1ns: maclliDes, and odrtll presses. 

Tbe Garvin Macb. Co .. Lal"ht and Canal Sts..New York. 
Centrlfngal Pumps. Capacity. 100 to ((),<XXl gals. per 

minute. All sizes In stock. Irvin Van Wle. Syracuse, N. � .  
Emerson. Smith &; Co . •  Ltd.. Beaver Falls. Pa . •  will 

send Sawyer's Hand Book On Circulars and Band Saws 
free to any address. 

Guild &; Garrison. Brooklyn, N. Y .. manufacture steam 
pumps, vacuum pumps. vacnum apparat1i.s, air pumpa, 
acid blowers, lliter press pumps. etc. 

FREE GROUND GIVEN. 
In Pblla. snburbs. to l&rIle manufactnrlng plants. RaIl. 
road faclJltles. Hoffman. 00 and �t. Ave., Pblla. 

'rbe best book for electricians and beginners In elec­
tricity Is .. F,xperimental Science," by Goo. M. Hopkins. 
By maU. II4 ;  Munn &; Co .• pnbllsbers. 361 Broadway. N. Y. 

Woven wire brusbes.-Tbe Belknap Motor Co •• of 
Portland. Me. are the patentees and manufacturers 01 
the best woven wire commutator brush on tbe market. 

For tbe original Bogardus Universal Eccentric Mill. 
Foot and Power Presses, Drills, Shears, etc .• address 
J . S. &; G. F. Simpson. 26 to 36 Rodney St .• Brooklyn, N. V. 

Competent person. who deslre Bll'encles lor a new 
POPular book. of ready sale. with handsome prollt. may 
apply to Munn &; Co .• Scientific American olllce. 361 
Broad way • New York. 
IY'Send for new and complete cataJOICUe of Sclentillc 

and other Books for sale by Munn &; Co .. 361 Broadway. 
New York. Fre", on aPDI I�atlon. 

NEW BOOKS AND PUBLICATIONS. 

H E N  D R I C  K S '  ARCHITECT'S AND 
BUILDER'S GUIDE AND CONTRACT· 
OR'S DIRECTORY OF AMERICA FOR 
BUILDERS, CONTRACTORS, MANUFAC· 
TURERS AND DEALERS IN ALL KINDS 
OF BUILDING SUPPLIES. For the 
years 1894-90. New York : Published 
annual ly b� Samuel E. Hendricks 
Company. Pp. xxx, 709. Price $0. 

The title of this book sulllclently describes Its contents. 
It is enough for us to say that now it covers the entire 
United states and presents a very long list of those con. 
cerned In the architect's profession and in the bnllding 
trade. 
Two YEARS' WORK IN AN ARCmTECT'S 

OFFICE. By Manly N. Cutter. Sub· 
urban. New York : A. L. Chatter· 
ton & Company. 1894. Pp. 204. 
Price $6. 

This very attractive work contains a number of archl· 
tectural designs with short descriptions and speci1lcations 
referring to pountry and to snburban houses. The pre. 
face, which I� short, contains a quantity of good sense 
and gives points for hnllding which, it carried ont, wonld 
Inevitably result In good work. 
THE MINOR TACTICS OF CHESS. A 

treatise on the development of the 
forces in obedience to strategic prin­
ciple. By FranklIn K. Young and 
Ed win C. Howell. Boston : Roberts 
Brothers. 1894. Pp. 219. Price $1. 

This little work presents an eminently attractive ap' 
pearance, treating as it does of the game of chess from 
the tactical standpoint, not by the method of giving 
merely sample games. gambits and openings. It Is illus­
trated as required and possesses an Index. Its treatment 
of the subject of the sinl?le move as altering the entire 
disposition of all the forces on the board, all of them 
being potential and active, Is excellently put. 
LETTERING OF WORKING DRAWINGS. 

By J. C. L. Fish. New York : D. Van 
N ostrand Company. 1894. 13 plates. 
Price $1. 

This eminently usefnl work Is in the direction of ob­
taining a species of standard of lettering for � orklng 
drawings. So much depends on the lettering that the 
man who can draw well but letters poorly cannot rank at 
all as an accomplished draughtsman. To many the ob­
taining of skill in lettering is so di1Ilcnlt that they have a 
special man letter their drawings. This volnme Is In. 
tended to aid draughtsmen to perform this important de. 
tail. 
QUALITA.TIVE CHEMICAL ANALYSIS OF 

INORGANIC SUBSTANCES. As prac· 
ticed in Georgetown College, D. C. 
New York. Cincinnati, Chicago : 
American Book Companv. 1894. 
Pp. 61. Price $1 .00. 

-

We would like very much to give mere space to the reo 
view of this work than we posslhly can. It consists of 
an abstract in tabular or abhrevlated form of what is to 
a great extent the Fresenlus separation. In places it 
seems not very clear, as where, page 7, it directs the 111· 
trate from the ammonio-magneslnm phosphate precipi. 
tate to be tested for sodium. This. however, Is an inad. 
vertence, because, as the author depends on the spectro­
scope for the recognition of the alkali metals, they can be 
tested for them without removing the magneslnm. As 
Table I. now reads, sodinm Is to be tested for in the 111. 
trate from the magnesium ;»reclpitate, which IIltrate In. 
evitably contarns sodium from the precipitant. It is in 
Table 1. that the confusion occurs, but it Is made clear 
In Table VIII. what process the anthor wishes to adopt. 
Nickel and copper are separated by the bromide test. 
Aluminum. chromium and Iron are separated by the 
fnaion proc.ess, with sodium carbonate and potassium nI. 

I C itutific �mtriclu. 
trate. We have given some little space to this book, as 
Georgetown College has long been recognized as one of 
the leaders In science, and we are glad to see In the pres· 
ent work an Indication of the development of a fnll analy· 
tical course In chemistry. We waruuy recommend it as 
a text book for use on the laboratory table. 
AIDS TO ENGINEERS' EXAMINATIONS. 

Prepared for applicants of all grades, 
with questions and answers. A sum· 
mary of the principles and practice 
of steam engineering. By N. Haw· 
kins. New York : Theo. Audel & 
Co. 1894. Pp. 206. Price $2-

Tbla Is one of the freqnent catecblams published, 
there seeming be a disposition on the part of many 
authors to believe that practical engineers require a treat­
ment of their suhjects by question and answer. and the large circulation which many of these catecblams have 
received goes far to prove the correctness of this Idea. 
Steam and electrical engineering are covered in this wbrk, 
which is very nicely got np in rather a showy style of 
red binding, with a box to hold it. 
UNDER THE CORSICAN. By Emily How· 

land Hoppin, author of .. From Out 
of the Past," etc. N e w  York : J. 
Sel win Tait & Sons. Pp. 333. Price 
$1. 
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1. Elegant plate In colors, showing an artist's home at 

Bronxwood Park, N: Y. Perspectlve elevr.tlon 
and lloor plan. Cost complete $3,000. Mr. A. F. 
Leicht, architect, New York City. A unique de· 
sign. 2. A residence a1 East Orange, N. J., recently com­
pleted for Geo. R. Howe, Esq. Two perspective 
elevations and lloor plans. A pleasing design. 
Mr. Jas. H. LIndsley, architect, Newark, N. J. 

8. A cottsge at Glen Summlt, Pa., erected for H. H. 
Harvey, Esq. Two perspective elevations and 
lloor plans. A handsome summer cottage with 
BOme novel architectural featnree. Messrs. Neuer 
& Darcy, architects, Wlikesbarre, Pa. 

,. A residence at Forest Park, Sprlngfteld, Mass. Two 
perspective elevations and lloor plans. A com hi­
nation ot the Colonial style with French chatean 
features. Mr. Louis F. Newman, architect, Spring. 
lIeld, MMIl. 

5 . .. Sunnyside." The ree!dence of Baht. S. Walker, 
Esq., at F1atbush, L. I. Three perspective eleva­
tions and lloor plans. An exqnlslte design. Mr. 
Frank Freeman, architect, New York City. 
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Pa. Cost complete $22,000. Perspective eleva­
tion and 1I00r plans. Mr. Geo. T. Pearson, archi· 
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7. A reeidence at Nutley, N. J., rerently erected at a 
cOst of $5,800. Perspective elevation and tloor 
plans. Mr. E. R. Tilton, architect and designer, 
New York City. 

8. A cotta&e In the Colonial style at Southampton, 
L. I. Two perspectives and tloor plans. Mr. C. 
H. Skidmore, architect. 

9. Hall and Library at Glen Ridge, N. J., erected at a 
cost of abont $12,000. Mr. Wilbur S. Knowles, 
architect, New York City. Perspective view and 
tloor plans. 

10. A dwelling in the Colonial style at Sonth · Orange, 
N. J. Cost complete $6,500. Mr. P. C. Van 
Nuys, architect, Newark, N. J. Two perspective 
elevations and lloor plans. 

11. Two views showing a most snccessfnl alteration in 
the Colonial style of the Blinn homestead at Cam­
bridge, N. Y. One view showing the original 
structure as built over one hundred years ago and 
the other showing the additions and changes reo 
cently made. Mr. H. Inman Furlong, architect, 
New York City. Perspective views and lloor plans. 

12. A cottage In the Colonial style at Cusbing's lBIand, 
Me., erected for Francis Cusblng, Esq. Two per· 
spective elevations and lloor plans. Cost com· 
plete $2,000. Mr. John C. Stevens. architect, 
Portland, Me. A unique and picturesqne design 
for a model summer home. 

18. A Colonial house at Weatogue, Conn., being erected 
tor the summer residence of Arthur M. Dod�, 
New York City. Perspective view and lloor 
plans. Measrs. Child & De Goll. architects, New 
York. 

14. Miscellaneous contents.-Improved method of manu· 
facturlng hydranllc cement.-A complete Pom· 
pelan house.-Inventlons reduce the coet of bnlld­
ing.-Those dreaded draughts. How thef are 
cansed and avoided In wlndow·tlght rooms.-FIre 
proof bnlldings.-The great staircase In the Capi. 
tol Building at Albany, N. Y.-Porous glass for 
windows.-Me:x:lcan onyx.-The Manhattan Life 
Bnllding, New York.-Vlew showing the water· 
proollng of the walls hy the Caftall process.-A trav­
eling lawn sprinkler, illustrated.-Egyptian cement 
plaster.-Ornamenting glass.-A bridge of con· 
crete.-A new model parlor door hanger, llius­
trated. 

The Scienti1lc American Bnlldiug EdItion Is Issned 
monthly. p.1iO a year. Single copies, 25 cents. Forty large quarto p_, equal to abont two hundred ordinary 
book pages ; forming, practically, a large and splendid 
MAGAZINE or ABcmTEcTrRE. richly adorned with 
elegant plates In colors and witb line engravings, illus­
trating the most Intereeilng examples of Modern Architec· 
tural Construction and allied snbjects. 

The Fnllness, Richness, Cheapness, and Convenience 
of this work have won for It the LABeBST CmcuLATION 
of any Archltecinral Publlcation In the world. Sold by 
all neW8dealere. MUNN & CO., PuBLlSIDlBS, 

861 Broadway, New York. 
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HINTS TO CORRESPONDENTtl. 

Name. and Add J·e." must accompany all letters, or no attention will be paid thereto. This is for our information and not for publication. 
Reference. to former articles or answers should 

give date of paper and p�e or number of question. 
Inqll i rie. not answered ill reasonable time shonld be repeated ; correspondents will bear In mind that 

BOme answers require not a little reeearch, and, 
though we eDdeavor to reply to all either by letter 
or In this department. each must take his tum. 

Du yen wishing to purcbsse any article not advertised In our columns will be furnhhed with addresses of 
bouses manufacturing or carryiDg the same. 

Special ''' rillen I nfo J'mati o n  on matters of pe1'80nal rather than general interest cannot be expected witbout remuneratlon. 
Scl e n t l H c  A m erican S l I p pl enlelll. referred 

to may be bad at the olllce. Pnce 10 cents each. Book" referred to promptly snpplied on receipt of price. 
In i lleral. sent for examination shonld be distinctly 

marked or labeled. 

(6400) C. T. W. asks : What is meant 
by the gearing on safety bicycles, and what effect being eeared high or geared low has on the running of a 
wheel f A. Mnltlply the stated gearing by 3 1-7, and it 
will give the appro:x:lmate distance the bicycle will go for 
one revolution of the crank. The higher the gear, the 
harder Is the bicycle to drive, but high gearing gives 
speed within certain limits. The ligures of gearing ex­
press the size of wheel eqnlvalent to the rear wheel as 
geared. 

(6401) A. C. W. asks : Can you inform 
me through your answers to correspondents how to pre· 
pare gray iron castings for tinning, so that they can be 
coated with tin the Bame day, the usual process being 
to water tnmhle the castings 8 or 4 days f Also give me a 
way of coating the castings with a cbeaper lIu1sh, as by 
mixture of lead or otber substances with the tln. A. 
The gray iron casungs may be quickly tinned by follow­
Ing the Instructions In the section on tinning In .. Scien· 
Mc American Cyclopedia of Receipts," and then treating 
to a dip in a solution of sal·ammonlac In water, when the 
articles may be dipped in the melted tin bath, or a mix· 
ture of tin and lead as used for tinner's solder, or equai 
parte of tin and lead. A cheaper method is the gal vanlz· 
Ing or coating ,vith zinc. which is fnlly described In SCI­
BNTD'IC AlmRICAN SUPPLBlIIBNT. No. 176. 

INDEX OF INVENTIONS 
P o r  wbleb LeUer. Patent 0 1  t b e  

United 8Ia&e. were Granted 

February 5, 1895, 
A N D  BACH BB.l RING ' .. HAT D4.TB. 

[See note at end of lI.t about copies of these patents.! 
Adjustable table. J. R. Baker . . . . . . . . . . . . . . . . . . . . ... . 533,6S'I 
t�v::.�:::��e��'il 'c�.�::',::,.r.:��:'.'.'.:'.'.'.:'.'.'.:'.' .. ::: � Alarm. See Sash balance alarm. 
1�:::=:t��!!'p��"::�!��. I}: 'i!�:eii: : : : : : : : : : : :  ADcbor. C .  R .  Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. Animal trap attachment. R. L. Brooks . . . . . . . . . . .  . . 
t�.!!Iz�eT��� 8���:�.�����: �: ������� ....... :: 
Ballot box. R. P. Kln"man . . . . . . . . . . . . . . . . . . . . . . . .  . .  Rarrel snpport. H. F. Stagman . . . . . . . . . . . . . . . . . . . .  . .  Barrel support, adjustable, R. Walker . . . . . . . . . . . .  .. 
B:������:.t��'tl���:.  �����.�: : : : : : : : : : 666 Batteries, separator plate for storBICe. P. G. Salom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,751 Bat��"Ii!g�:I�:�� ����.� �������.� �.��.�.���: 633."'" 

B::l�:8�g.n..e:{� Poil:aY:I'w.nsiewar,i::::::::::: :.: �� Bed pan. M. S. Diamond . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 533,790 Bedstead. foldlnl1 or knockdown. J. Montgomery. 633,482 
Beer cooling deVice, O. Ritter . . . . . . . . . . . . . . . . . . . . . . .  633,747 
BeeJ'eo���'!,�Js��.� . �������� . ��� �����I��. 
Br.:;�iesg���'£I�Iifi'!;il &. w s:.��O'id: : : : : : : : : : : : : : : :  Bicycle bolder and lock. J .  O. Taylor . . . . . . . . . . . . . .  .. Bicycle lock. Sullivan &; Sweeney . . . . . . . . . . . . . . . . .  . .  GI���:' �:��'f.".�{v:t. �i:tW:���:. '::::::::::::. :: Board. See AdvertlsinIC board. DoUllb board. Gilt board. Seam board. 
t;fi��.008e�n3t:::.c��i��mblned. C. A. Beblen . .  633.429 

Boller. Carroll &; McNnlty . . . . . . . . . . . . . . . . . . . . . . . . . .. 1i33,'/86 Boller feeder. M. Gr8ICson . . . . . . . . . . . . . . . . . . . . . . . . ... . 533,800 Boller tube header and expander. D. J. McCor· mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bone cuttln" machine. C. J. Callahan . . . . . . . . . . . . .  . Bone. manufacturing artillcial. R. Reiman . . . . . .  . .  Boot or sboe jack. J. l. E. Nelson . . . . . . . . . . . . . . . . .  . .  
B�r:I�.'t���'i. s8�s�0"..'iI�I:. �:. �'. ������: : : : : : : .  : 842 Bottle. nurslngd J. T. McBride . .  . . . . . . . . . . . . . . . . . . . .  726 Bottles. antlre ll\ng device lor. V. Belan"'/;li3.628. 633,629 
Box. See Ballot box. Letter box. Match box. 
B�� :::���:�����'lf..:'n'::i����·. �: �h.l�i.���.�.:::.:: : �Ws BOx�Ik.ltM':n�? �����.� . ��� . ��.�I.��: ����: 633,64b 
Bracket. See Broom bracket. Shade bracket. Brake. See Bicycle brake. Car brake. Veblcle brake. Brake beam. H. B. Roblschnnll . . . . . . . . . . . . . . . . . . . . . . 
B���·da.;Tb�e :;�:r'l.���nl"�aD�i. �: .����: : : : : :  Broiler or  toaster, U .  D .  Seltzer. . . . .  . . .  . . . . . . . . . . . .  
B�::,r g�a�'l.':!"t':�del:!rcIi�ol�::.�:::-�3· "iiisk: � 

J. J. Bilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,847 Brusb. rotary. H. A. Webster . . . . . . . . . . . . . . . . . . . . . . .  533,833 Bnckle and bnckle sbleld. combined. R. J. Goer. 
ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 

B�����1r?��rfll��::b. � .Pii�'l..y: : : : : : : : :  : : :  Burial casket. F. Scbllkovskl . .  . . . . . . . . . . . . . . .. . . . .  . .  Burner. See Gas burner. Gas or vapor burner. Straw burner. Buttonholes. clamp and guide for working. C. Donovan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.792 calipers, watcbmaker's. P. Jander . . . . . . . . . . . . . . . . . .  533,53'l Camera. See Roll boldlng camera. Can. See Sbeet metal can. Can opener, J. Gould. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
g:'t:.!'k'!,:"lt�g.s��I;..�e:·.������: : : : : : : : : : : : : : : :  
g� g���."W���elil�;:ci8�����:.·:::.·:::.·:::::::: : :  
g� :;g�gll�:: 8 :  �?i��iyii: : : : :  : : : : : : : : : : : : : : : : : : : : : :  Car coupllnll. A .  Schneider . . . . . . . . . . . . . . . . . . . . . . . .  . .  Car door. A .  Brill. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. Car fender, .J. H. Faulstich . . . . . . . . . . . . . . . . . . . . . . . .  . .  Car fender. F. Sprick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Car fender. automatic, H. P. Barney . . . . . . . . . . . . . . 
Car for collectlDg and conveyinIC turnings. J. A. Bidwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  
Car. poultry. J. B .  Mocktldge . . . . . . . . . . . . . . . . . . . . . . . .  Car nmniDa aear, electriC, C. A.. Jackson . . . . . • . . • •  Car safety apparatns. street. O. R. Routb . . . . . . . .  .. Car safety attachment, street. C. E. R. Christen· 

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 633.528 Car I18fety 1CDBrd. S. F. Clouser . . . . . . . . . . . . . . . . . . . . . .  533.632 Car steP. exteslon. T. Thatcher . . . . . . . . . . . . . . . . . . . . .  533,568 Car. stock. J. Mock . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .... 688,7:11 

Cars. side bearing for railway. J. C. wands·533,763. 533,'ItW Carpet. woveD. M. J. Wblttall . . . . . . . . . . . . . . . . . . . . . . .  533,6IlO Carrier. See Elevated carrier. Carton. F. B. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 533,638 Case. See Cell case. Shot case. 
g:re�����:!y�: .���:'.�: �: �.��.��.����:::.: �= CastlDg apparatus, H. G. Underwood. . . . . . . . . . . . . . 533,686 CastlDg. metbod of and apparatus for. H. G. UnderwOOd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Ceiling. metallic, J. Old . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
g:W�s:�w.�.

e
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t:enterlng machine. H. N. Kennedy . . . . . . . . . . . . . . . . 6I8om Cereals for food. machine for reduction and pre-
cer�:rsa��nf��iolJ.· !:;�ini" fO'r preparatiO'n 'of; 533,666 

H. D. Perky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 533,5M 
cerW�:k��� ��?:. �ol� .������ ��� �.�����,�i Yo 533,S53 
8g:l�s:'";::t:'t':ig�·�X�'W�ui::: : : : : : : : : : : : : : : : . : : : : : :  �� Cbalr. See Converllble chair. Cbalr. W. C. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
gg��\�d:fil���tlilricti : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  : Cburn powe,·. J. H. Goodwin . . . . . . . . . . . . . . . . . . . . . . .  . Clamp. See Rope clamp. Clamps, macDlne for punching and forming. P. F. Cassidy. . . . . .  . . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . . . .  . .  . .  . . .  . .  . . .  • 533,840 Clasp. See Garment supporter clssp. Clay mill. D. A. Munroe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533,483 Cleat for holdlDle ropes. cords, or ehalDs, C. A. 
CII P���b�.iti:e Bialf.; 'shBii';: ew.: 'x.' Vv:'iiciCi.8iin: m:� Clock, A. Crala' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Cluten. W. A. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . Clutch, friction. J. H. Cox . . . . . . . . . . . . . . . . . . . . . . . .. . .  
gg:l �:.':.���fv�A�����tef.'.�:�?���:::::::::::::: Combination lock. E. Stockwell . . . . . . . . . . . . . . . . . . . .  . 
g�::'J'.:'ils8�r:��b�il· tosr.?����·.·.·.·:.·.·.·.·.·.·.·.·.·.·.·.·.: Convertible chair. J. G. MCCaOrey . . . . . . . . . . . . . . . . .  . Conveyer, spiral. A. G. Matber . . . . . . . . . . . . . . . . . . . .  . . CooklDg ntensll. steam. S. W. &; C. A. Kinney . . . .  . g:o..!l�lM\�:�':.f�:!'r!'e:.·i'W:v:r;: W: Mo;.:: ral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,723 
Com sbellers T. H. Tabor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,620 Cou.f�ftrCoup'Wn � coupling. Hose conpllng. 
Crlbl folding. F. fl. Ho

�
and . . . . . . . . . . . . . . . . . . . . . . . .  583,462 

�t\e"r�to'S��otl:iJ'���g ·c�:��ec�oi&ti) eoH,;;j.: 633;510 Strawberry runner cutter. 
8::�!g&.��ew��';��.S�'h".r:.: .• ::.::.:.:.::: .. ::: : : Cycle. Circle, E. I. Brannan . . . . . . . . . . . . . . . . . . . . . . . .  . .  Dental burr. J .  D. Wilkens . . . . . . . . . . . . . . . . . . . . . . . . Dental handpiece, J. D. Wllke .. s . . . . . . . . . . . .  638.574, 

B:��l :,�\?��V.��f�r�:���: .�:.�: �.����: :  
8g��: �: �:I�k: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  Door brace, G .  A. Goodrich . . . . . . . . . . . . . . . . . . . . . . . .  . .  Door cbeck. G .  T.  Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . Doors. device for nnlatcblng and opening. D. W. 

Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.5n D°'if�b�� .��� . ���! . .  ��.��'. ���.I��:. �:.::: Drawer support. antltrlctlon. H. K. Turner . . . . . . . . Drawing Instrument. H. A. Kleist . . . . . . . . . . . . . . . .  . .  
8�:�::��������� ·f�r.W.s1i: pie •• : : : : : : :  : :::: !,g 
g�g�e':.� 

ac.r:rl!��r'rj.o�p�:�88. . . . . . . . . . . . . . . . . . . .  740 
B7e�bl��k��.�.SrigG:::;,�: .�·.����:: : : : : : : : :  tE:lM Dye. blue. Ulrich &; Bammann . . . . . . . . . . . . . . . . . . . . . .  533.508 Dye, red basiC, C. Scbraube . . . . . . . . . . . . . . . . . . . . . . . . . .  533,829 
EIlg beatin" machine. W. Hallley . . . . . . . . . . . . . . . . . . . 533,689 Electric conductors, safety connection for, R. E. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.698 Electric IIgbt globes. cover fO� H. Jobansen . . . . . .  633.853 

ru:�m� I�!��'fie��·t�storior· �in����'1�·w: 688,43& Dickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 533.583 Electrode. telepbonlc or analORoua. T. McCou' 
Ele���jiC8irier: G:·w:·WOOd::::::::::::: ·:53S.76ii. �:m Elevator. See Water elevator. 
��e;i���r.�:: 1I�{ll�¢iie: ' '688' eiigine: ' BOtary 633,IiOO 

engine. Steam enlline. Engine Indicator attacbment. F. W. Collins . . . . . . .  533,1IB8 
Engine Indicator. steam. W. Houglltallng . . . . . . . . . 633:8U Engine stopping apparatus. F. D. Taylor (r) . . . . . . .  ll,tIIl Engines. automatic regnlator for steam. B. A. House . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,1iRi Envelope fastener, E. E. Hickok . . . . . . . . . . . . . . . . . . .  533;800 Evaporator, fruit. F. L. Ledford . . . . . . . . . . . . . . . . . . . .  633,6d Extractor. See Stump extractor. Faucet or valYe. G. L. Savage . . . . . . . . . . . . . . . . . . . . . . .  633,671 Feedwater beater and pUriller. A. C. &; W. B. Brancher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,523 Fence making machine, slat and wire. n. S. Hens' 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,fSl Fence post, BOld &; Gordon . . . . . . . . . . . . . . . . . . . . . . . . .. 633.'100 Fence post. J.,,: Slnllley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,6'111 Fence. wire. 1;. M. Will . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>33.515 Fen8�p�mip:.I�.� . ����.�� . ��� . ��: .�: .�:.� �: 583.494 Ferrule. plumber's. J. J. Phelan . . . . . . . . . . . . . . . . . . . .  533,73'1 
File. bill. B. P. Critchlow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533.706 
J:��e�l�.::eat':lc:okce�?::� 'boX; 'eie;;iric; ':parii; 533,782 

ter &; Tbompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533.400 Fire escape. H. F. &; J,. Pokorny . . . . . . . . . . . . . . . . . . . .  533,667 Fire escape safety device. E. C. Smith . . . . . . . . . . . . .. 533.603 
Fire eningnlsblDle systems, valve for. C. N eracber. . . . .  . . . .  . . . . . . . .  . . . .  . .  . .  . .  . .  . . .  . .  . . .  . . . . . .  533,825 
Fire extlDlCulshlng systems. valve mecbanlsm for, C. Neracher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Fish book. J. T. Hastings . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Flsb hook. D .  M. Klttle . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Fishing reel, A .  E. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Flsblng tackle. G. A. Larsen . . . . . . . . . . . . . . . . . . . . . .  . . Fluid engine. I. H. Spencer . . . . . . . . . . . . . . . . . . . . . . . . .  . FluIds irom solids. apparatus for separating, E. 

J. O·Brlen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 633.734 Foldlns: table. J. Vandenbefll'e . . . . . . . . . . . . . . . . . . . . . .  533,832 Fruit. macblne for perforatlDIC and Ilr&dlns:. Luce &; Barogrover. . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . . . . .. 533,716 
Fuel. artifiCial. M. Nlrdllnger . . . . . . . . . . . . . . . .  533,486, 633.487 Fuel. machine for manufactnrlng artillcial. M. NlrdJlnger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 633,188 Furnace. C. B. Tbompson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.689 Furnaces, apparatus for burning peroleum In. W. Booth . . .  . .  . .  . .  . .  . .  . . .  . .  . . .  . .  . .  . .  . .  . . . . .  . .  . . .  . . . . . . .  5S:!.621 Furnaces. gas puriller for blast. W. L. Wallis . . . ... 633.762 
���!t�::f:�. ��81':�k�:.�·. ���I.I��?�.::::::: =:� Garbage burnlnll apparatus. N. DowIlDg . . . . . . . . . . . 533.148 Garment book, F. Spitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633,6Tl Garment opemngs. binder and fastener for. Eo A. Bailey . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ••... . 633.423 

a:'l:���:�'r.r.eJ.:'�:;�: .�: .�:.������ .. ::: .. ::: .... : �� Gas engine. E. J. Stoddard. . . . . . . . . . . . . . . . . . .  . . . . . .  533,704 

g::·o����I����':!'��'I.�o�:.�:::: .. :::::::::: == G81I ��r.r.����'J�?� . . ���i�� . .  ����.��'. �:.::: 533,593 Gate. See Rail way crossing gate. Gear. variable driving. G. B. &; A. F. Robinson . . .. 533,748 Generator. See Steam generator. Gilt board. J. &; L. Scbraw . . . . . . . . . . . . . . . . . . . . . . . . . .  633.674 

&l=:�:"':::�'f.'fn":To� ��:la�i����(/li'liig: :  �� GOI1,,:'Vf: ��Ib":��� .�.� .���I����.t.I��.�����.� 638.600 Grease separator. W. J. Baldwin . . . . . . . . . . . . . . . . . . . .  533,424 Grain. pulsating water separator for removtna rock. grit. or foreign matter from, J. H. Montgomery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.821 Grain separator feeder. J. B. Cornwall . . . . . . . . . . . . . 532,529 Gun breecb mechanism. J. E. Bott . . . . . . . . . . . . . . . . .. 532.83'1 Hammer, power. W. B. Bottln" . . . . . . . . . . . . . . . . . . . .  533,432 
�:����.fo�i���Tsf'l.

t:D e:;.. W. B. Jobuson . . . . . . . .  533,S53 

Harvester. com. W. R. 'l'!l. Tharp. . . . . . . . . . . . . . . . . . . .  756 Hasp. M. C. Hutton . . . . . . . . . . . . .  . . . . . . . . . . . . . . .. . . . . 467 Hasp lock. W. E. Delbert. . . . . . . . . . . . . . . . . . . . . . . . . . . .  442 Hat stand. II. A. Ayerst. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  422 Hay rake and loader. White &; Friberg . . . . . . . . . . .  . . Heater. See Feedwater heater. Lamp heater. HeatlDIC and ventllatin" apparatus. H. A. Fryshe 633.454 
Irn���l!����.&;��r..bk·:F: w: Tobey'::::: : : �:�8 Holstln" and conveying apparatus. L. Rosenfeld. 53&,669 HOOk. See Fish bOOk. Garment book. Horse boot. G. Ioset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,468 Horse power. E. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533,768 
Hose coupling. J. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.\'()8 Hose couDlIng. Walker &; Nelson . . . . . . . . . . . . . . . . .. . .  633.761 Hose supporter. P. Now . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633;B26 
Bot air registers. vaporizing device for, H. Beatty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 533,423 Hydrogen generating apparatns. W. &; T. Haw. 
Ind���sbOOk:j:·iion: : : : : : : : : : : : : : : : : : : : : : : : : : : : : . : : : :  =:m 
f��r�t;:..cu���tllig'fnec:.w�lor: Pre;.sure giioijie 633,527 Indicator. Valve Indicator. Insulated conductor. H. G. O'Neill . . . . . . . . . . . . . . . . .. 533,007 
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lrrillating and burning machine, combined. G. I Tack driving machine. D. B. Nye . . . . . . . . . . . . . . . . . . .  533.733 

Alnger . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . 533.57'7 i Tannin comv.0und. J. Meyer . . . . . . . . . . . . . . . . . . . . . . . . 533.718 

1�f:th���e�.()P� ft:.::,�'i��.�: . . . . . . . . . . . . . . . . . . . . . . .. 533,f>57 1 �:rep���:·�:; "re:t· ���b�eiv.;r"lioicier; "Vi: 533,586 
Ke)< •. blU'rels. etc .• making. H 

.

• C. Campbell . . . . . . . .  533,� I Stuebing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533.619 
f�gJe�t::;�1:'��i;,�e.UE5��\ttirray: : : : :  : : : : : : : : : : :  �� �:I:m�: :!f�c'l,�

gae,;t�m���\i: 'n: Ba;:.i"·. ·.·.·.·. ·.·. : �:� 
Lamp. cycle. C. A .  &; }'. J. MIller . . . . . . . . . . . . . . . . . . . . 533.719 Thill coupllng, W. J. Powers . . . . . . . . . . . . . . . . . . . . . . . . 533.742 
Lamp heaterl L. P. Converse . . . . . . . . . . . . . . . . . . . . .. . . .  533.488 I Tile !looring. A. H. Hetticb . . . . . . . . . . . . . . . . . . . . . . . . .. 533.!m 
Lamp lock. e ectric. Saul &; Peck . . . . . . . . . . . . . . . . . . . 533.b'70 I Tlmber'JlreserVing. J. S. George . . . . . . . . . . . . . . . . . . . .  633.58'1 
t::::�:: :�t"I}����o��J o'::e�,,!\�Ots:';iinii iii.;an:: 533.7

50 I Tlm:��vl�"l°:{l�e:��.� �.�� .����.� . �� . . �������: 533.651 
descent. Smith &; Vandegrift. . . . . . . . . . . . . . . . . . . .  5a! Time recorder or ticket stamp. L. E. Paddack . . . . . 533,55U 

Lantern. hlCycle. W. L. Keene. . . . . . . . . . . . . . . . . . . . . .  849 , Time recorder. workman's. C .  A .  Widmer . . . . . . . . .. 533.691 
Lattice. W. S. Hull . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I Tire for veblcle wheels. elastic. C. C. C .. mpbell .. . . 533,7Gf t:rt�� :�;.

e
frJ: �Iti.:.��e� ':::. :':::::::::::: . . ::: : : 51M I �:�:: g�:�::::N�: f'lr�;e';,iiier: : : : :  : : : : : : : : :  : : : : : : :  �� 

Lid lifter. W. B. McGoldrick . . . . . . . . . . . . . . . . . . . . . . . .  781 1 Tootbpowder. apparatus for applying. J . . S. &; R. 
LIfter . .  See Lid hfter. . M. Sanger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533.500 
List or Index bolder. adjustable. W. Paige . . . . . . . . . 533,6EU 'l·oy. J. H. TorneyJ.Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533.758 Loading and conveyiug a

B
paratus. A. J. Frith . . . .  533,787 'l'ranspll<nter. H. t". Meetze . . . . . . . . . . . . . . . . . . . . . . . . .. 533.717 

LOc
l
�
Ck

�e't!�;��';,��c�
asg'l'o�':

ation lock. Hasp ��g��b .
fO�e'!,n�e.:f:::���;ci'.:':b�lt� C. M. yost . . . . . 533.772 

Lo<'Omotive. H. A. Luttgens . . . . . . . . . . . . . . . . . . . . . . . .  533.544 Truck. car. J. M. Austin . . . . . . . . . . ... . . . . . . . . . . . . . . . . . .  421 
Locomotive exbaust mecnanism, J. C. Heron . . . . .. 533,461 1.'ruck hand, M. McQuiston . . . . . . . . . . . . . . . . . . • . . . . .  
Loom pick. measuring device, J .  Lancaster . . . . .  0 0 .  533. 710 �rru8s. H. 8 .  Shriver . . . . . . . . . . . . . . . . . . . . • • • • . . . . . . . . . .  

�(:Sl"m��\�: �:��y�e?v.I��,:r.?:il:�.�I.I.�: :  : : : : �� r.�':.':,"dts:''A�n{ictiter : : : : : : : : : : :  : : : : : : :  : : : : : : : : : : : : : :  400 t{���o:" �: fI�'i'n�� : : : . : : : :: : : : :: : : : : : : : : : . .  : :  :.: �:� Tun�.
g/�k�.��ke� .. �or. st.�i���.�. ��.����.���� .C:. 533.492 

Measurlnl< machine. J. J. Grant . . . . . . . . . . . . . . . . . . . . . 533.ilil Turning or beading machine. Q. W. Bootb . . . . . . . .  533.579 
Measuring strap. A. S. Adler . . . . . . . . . . . . . . . . . . . . . . . . 533.520 Type casting and composing machine. F. A. John-
Metal bars. macb lne for stralgbtenlng, H. J. son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 848 

Lelgbton .. . . . . . . . . ....... .. .. .. .............. . . . . 533,714 Typewriting macblne. A. B. Dick . . . . . . . . . . . . . . . . . . . 530 t{:::l. t.:';'�f��gg.�\�a�':,'��atti/f���iiliiic; ·ii: 533,513 �:l�: �::�1"!1�':. g�W.iS�:�.����.�·. �: .�: .����: : :: 79l 
A. House . . . . . . . . . . . . . . . . . . . . . . .  0 • • •  0 • • • • • • • • • • • •  533,006 Valve system for ftutd pressure chambers, N. 

l1\�er�l
e,���

ym'::��f..:���m�I�. s. B. Wood. . . . . 533.771 vap��f�!� aiid' biirne':: ri;tort; '1': ·Beit.; ',ii-: : : : ' : : : :  
Mould sanding macbine, E. �. Leacb . . . . . . . . . . . . . . .  533,541 1 Vebicle brake. J. F. Sinkler . . . . . . . . . . . . . . . . . . . . . . . . . 
Monkey wrench. J. P. Lavigne . . . . . . . . . . . . . . .533,711, 533,712 1 VehIcle brake. automatic. V. A. Kemper . . . . . . . . . . 
Muzzle. C. D. Lipscomb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533.476 Veblcle draugbt attacbment. H. B. St. Jobn . . . .  . .  
8n�r��!:':,�I�;����raiiiiwaiie:: : ::: : : : : : : : : : : : :  �� �:�:�l: ���I��gd.'t." T�Ja��.�����·:. '::::. '::::.: 
8�:�::8���E.:�v�:1��n:e:o�n.W.::-trOiD: C: 533.516 

�:o�: �tR:�<¥: ii: 'Wijjiams : :  : : : : : : : : : : : : : : : : : : : : : : 
8onnesen . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . • . 533.504: 1 Wagon, wrench. G. B. Dunham . . . . . . . . . . . . . . . . . . . .  . Organ feeder. J. Peloubet . . . . . . . . . . . . . . . . . . . . . . . . .. . .  533,493 Watcb. F. Moerl . . . . . . . . . . .. . . . . . . . . . . . . .  , . . . . . . . . . . . .  

8��i�J'�tfn'::'��rra!.:s ��I�Oe Scii':am: : : : : : : : : : : : :  �:Wa ;:t��'crci'�t·��::�t.!,"t;d
G:':f;:.itI�n�n

.
d���.� : : :: 848 

Oven. baker'sll?' Lienhard . . . . . . . . . . . . . . . . . . . . . . . . . .  638,715 Water closet and apparatus connected tberewltb. �:?t: d�ri':;e�.
u
H.

n'll.'l�r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,fO! wa�;' �;:,t.:'��1l'3ti.ii 'ia"',, 'aOd ·.,aive; M':iio';aii: : : : :  �:� Paint and rust. composition for removing. Pfallle Water closet !lusblng mechanIsm. F. W. Stone .. . .  533,507 &; Nortb . . . . . . . . . . . . . . .. . . . . . . . . . . ... . . . . . . . ... . . . . .  533,666 Water closet seats. device for fastening, C. S. Paper drier. lath and cbaln. W. H. Greenwood . . . . 533;802 1  Frlsbmuth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533.453 
Pa;>er. machine for dryIng COILted. L. Deje,nge. Jr. 533.«4 Water elevator. dlapbragm. J. B. Erwin . . . . . . . . . . .  533,449 
Pap .. r or like material in Sbeets and drying same, Water tanks by freezIng. metbod of and appa-
P3P':::'C:��:�0: f"<?ra!l.�t�i����?��'c'6ati"eid: : : : : �:r.: £'!�rs. �?� . ���.�����g c������ .��: . �: . .  �.��� 533,65.� Paper rellistering maChine. T. C. Dexter . . . . . . . . . . .  5a\789 Water tower and fire escape, combined, F. M. C. Paper rol l  •• expanding plug for arbors of. W. R. Hngbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533.597 Farnsworth . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  533.451 Water wheel, turbine. J. W. Stults . . . . . . . . . . . . . . . . . 533;6'79 Pavement . J. !l. Rowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,498 Watering trongb. automatic, T. L. &; C. L. l'�vements. apparatus for repalrlnl< aspbalt. J. K. Re!l:ester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,51i8 Penbertby . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 533,008 Wavers or curlers, detachable holder for. Sbaw 
'." ,otollraphic print bolder. Stimson &; Isaacson . . .  533.752 &; :!cbaefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533.613 
l�i���g·��t�����.eJa�o�i��.z.�: : : : : : : : :  : : : : : : : : : : : : : : : :  �� ;:::,e3.iIl�e:. �a�':,"m':�:3ier . . . . . . . . . . . . . . . . . . . . . . . .  533,781 Pianos. fall board and swing desk frame for. C. Windmill. G. P. youmans . . . . . . . . . . . . . . . . . . . . . . . . . . .  533.695 A. Pfelll'er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,736 WIndmill tower. G. P. youmans . . . . . . . . . . . . . . . . . . . .  533,626 Pianos. making open work panels for. Kimball &; Wires. clamp for crossed. A. Lovedahl. . . . . . . . . . . .  , 533,654 . Gramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533 Wrencb. See Chain wrencb. Monkey wrench. PIpe wrench and cutter, P. Bartzen . . . . . . . . . . • . . . . .  Pipe wrench. Wallon wrench. Pitman. T. C. MullenIx . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . Yarn roll and making same. S. W. Wardwell. Jr . .  533,688 Planter. cbeck row corn, Frey & Knox. . . . . . . . . . . . .  . 
P]a

��:bj:e
a
d.
v
l�iE�rb�l. .�.��: . ��.  ���������: 533�796 

Planter. potato. J. S. Greenleaf . .  ' "  . . . . . . . . . . . . . . . .  533.533 
Planter, seed, J. A. Menllel. . . . . . . . . . . . . . . . . . . . . . . . . .  533.00 TRADE MARKS. 
Plaster. building. W. H. Alkman . . . . . . . . . . . . . . . . . . . .  533,420 
Pust. "ee Fence post. Be.seballs. baseball mitts. caps. bats, and similar �g�J�rc����t':."c'l�· inr'�::'';:'e: ' co'm"tnii<i;'ii: 533.702 Belfm:'!j.��I�S:!��:s ,;;,��1C&i; 'medlcai,' ii';9iiiI; 26.002 

Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,834 and ornamental. H; W. Lyon . . . .. . . . . . . . . . . . . . . . 25.969 
Power. See C h um power. Hor.e power. Bicycles and velocipedes and their parts and ��:::��: �:::?at��"��t��'�an

W
A���:�','," , ', ', '0 ••

•
•

•
• ::.; : �W Btn��t�b

���t;rs�y
::��:�?y

g�������ri1vator8: 26,003 
���j���I���:rn:����ro

e
,; �lw:'i-�I1fDjie: : : : : :  �� and otber agrIcultural macblnes and Imple-

Propelling mecbanlsm. boat. J. Smith . . . . . . . . . . . . .. 533,852 BI�t��� �o:.-e�."���:mcI>",fa�a'gIi.;miC&i· com: 26,004 
Pump. automatiC bydraullc air. G. J. Keenan . . . . . 533.817 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.979 
���� j�Zti.!:: E: :�

a
b�: : : : : : : : ·. : . : :  : .. . : : : : :  : : : : . : �m Canned salmon. Alaska Packers' ASSOClatlOn25,982. 

25,983 
Rails-CIr otber metal bars. macblne for stralghten- 8f�:::J:.nw: :.'itl�e!:. �����: : : : :  : : : : :  : : : : : :  :: : : �� RaI\�y�bl�.ea.bW�sew8ii.·.·.·.·.·:.·:.·.·.·.·.·.·.·.·.·.·.'.: : : :  Rail _ <>I eet.rI  . W H B k ChOt�:t��·.:'g��;,�..:�·��-w.'i2:

e
MI�!�:l'6.�: 25.993 

Ral\::�� :;::ndult electrlg; ·
A:Ro ..... :'h�i::::::::::.: CIder. watermelon, R. R. Kennedy . , . . . . . . . . . . . . . . . .  25.997 �::� ��::l�:'gs,;tt a�JI.nMej..iioii::::::::::: : : Cigars. P. Klumb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,993 

R"lIway crossIng. oblique, S. J. Austin. . . . . . . . . . . . . g:g�n���ta'!-':.��n��
b
�: ·Beao·:::::::::::::::.: : : :  �:� 

Railway crossing Signal, automatic. Keller &; Clotblng of an kinds for men and boys. T. W. 
Ralr::�Pd·aoiiej.·tiig,,·.iJ·: pyroiiiCliiiic: kox' &: Roii� 533

.001 co.!:�.r�fI
t�ind'; of 'chocoiate . iiowil: Limited:: �:= 

erts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533,631 Coll'ee. C. F. Blanke Tea and Coifee Company . . . . . .  25,996 I:ll::�' s���t!��·e1;,��A�?i-�y
lli: ·s·tiitoii: : : : : : : : : : : :  �MI gg�:::"�i� •. Oh��:,

d 
crinoii,,·e." iUid' aIiaiogoii. 25,996 Railway switch work. pattern for. A. J. Moxham. 533.725 wear. Princess of Wales Company . . . . . . . . . . . . . . . 25.957 RaIlway switcb work. pattern for. H. O'Sbea . . . . . . 533,735 \ Cotton duck. Columbia Mills Company . . . . . . .. 25.965. 25.986 Railway ties, apparatus for saturating, I. It>u�b" Cure 01 8t8mmerln�, ('.ertain mechanical contriv-bOrougb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... Ii33,543 ance and mIes and regulations for tbe, G. A. Rake. See Hay rake. Lewis. . . . .  . ... . . . . . . .  . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . .. . . 25.9'/5 Recorder. Sec 'l' ime recorder. Flour. wheat. Dnluth Imperial Mill Company . . . . . . :15,984 �:�?rd�� '}�:��j/�e!l'. Kintner . . . . . . . .. . . . . . . . . ... 533.478 r..';��':n:ci'�'if.�r

p��t��::sFiicii. &' Lang M'Biitii&C: 26,007 
Refrl"eratin� safe. J. C. WrI!l:bt . . . . . . . . . . . . . . . . . . . .  633,626 turin" Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 25,9'/6 
::m����t'lfe�

blfltl�fr ��Isi"r�
rummond . . . . . . . . .  533,794 Lin��':lw-:r't�:I�.� .���.��.��� .�����.l: .���: 25.969 Regulator. See Pressure regnlator. Speed rellu- Malt, hops. and otb"r tonics. M. Hambul'ller . . . . . . .  25.9'/0 lator. Mustard and mustard products. J. &; J. Colman . . . .  25,989 Resp l fator. R. I,oeb . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . ... 854 Oil meal, f1axseedl H. D. McCord . . . . . . . . . . . . . . . . . . .  25,9!15 Roll b o l d i ng camera, C. H. Stoelting . . . . . . . . . . . . . . .  18 Oranges, W. H. B odget &; Company . . . . . . . . . . . . . . .  25,980 Rootlnl/:. C. H. Dalrymple. . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 Pork. bams and bacon, SIoux City Packing Com-Rope clamp. H. Vachon.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.981 Rotary engine. R. Hewson. . .  . . . . . . . . . . . . . . . . . . . . . . .  646 Pumps. centrifugal, Drysdale &; Company . . . . . . . . . .  2Il,005 Ruler, parallel, A. S. Cooper. . . . .  . . . . . . . . . . . . . . . . . . .  788 Remedies for women's diseases •. Blake &; Bryant . .  25.9'/2 Sad Iron. Heidel &; Reis. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  805 Remedy for rbeumatlsm ... J. A. marston . . . . . . . . . . . .  25,9'/1 Safety devIce, Hesketb &; Marcet . . . . . . . . . . . . . . .  .. . .  806 : Remedy. sore moutb. S .  J!i. Zimmerman . . . . . . . . . . . .  25,978 S .. ndPa�ering machIne, Fuller &; Capwell. . . . . .  . . . .  707 Salt. Glen SaJ t  Com£ny . . . . . . . . . . . . . . . . . . . . . . .. 25.900. 25,991 

�::� �:.��i:r�l\':r:, 
J'!Ck�O:.�����·:::.:·:::::::::::.: � ���I!�l'i�M�·�Yers ������.�::'.: ':. : : : : : : : : ' : �� Sasb fastener, P. D. Mltcbell . . . . . . . . . . . . . . . . . . . . . . . . 600 Stlk •• dress. Barnard. Sumner &; Putnam Company 25.981 Sasb fastener. B. F. Ratbbun. . . . . . . . . . . . . . . . . . .  . .. . . 745 Silks, satins, and rlbbons.'E. S. Jall'ray &; Comp�nl', Sasb lock. W. D. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . .  74 

' 25.989. 26,963 Sawmill .et works. D. B. Hanson. .  . . . . . . . . . . . .  . . . . .  Spool cotton, Barstow Tbread Company . . . . . . . . . . . .  25,967 Saw set. H. Rup8cb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Steel abra.lve materia\.. rouge. and putty powder. Saw swage. 8. U. Lockwood.. . . . . . . . . . .. . . . . . . . . . . . . .  Pittsburg Crusbed "teel Company . . . . . . . . . . . . . . .  25,9'/f SawIng macblne. multiple cold, C. C. Newton.. . . .. Tin and terne plates. and black plates of Iron and Scale, BUS pension , A. Farmer . . . . . . . . . . . . . . . . . . . .  0 . . .  steel and U n  plates known as coke and charCOal Scbool seat • . W. C. Hood. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. plates. American Tin Plate Company . . . . . . . . . . .  26,011 

���:���, 'S::��i �r:e�cbnelder . . . . . . . . . . . . . . . . . .  533;1i8l TUb<;,�:"r�l'or' :.'teeL· 'Nailonai Tii",,' Wort'; com: 26,968 
Scow, dumpl�, O. Dabl .  . . . . . . . . . . . . . . . . . .  o • • • •  0 . . . . .  582 1  Trousers and boys' pants, mens', Taylor, Newell 

���':: ��J�n����t"::::eJ?1I�i>�YI!����::::: ::: �� Val�':�iid' cock.: 'Keiiy 'ii, :ioo;;'; ' Comp;;n:':::.26,iiB: �� Seat. See School seat. Wblsky. Mellwood DIstillery Company . . . . . . . 26,000. 26,001 Separator. See Grease separator. Wood. prePlU'ation for cleaning and polishing. A. 
t:l�: m::.

c���I'i;� .. f!l,'SI� 
. . 

ii.,;ciiani.iD:"w: · :i: 533,639 Wo�r��zo;. . . woi-8i;,.naiirtC8; Sliaeo' ManiiiBCiiiriiig 26,979 
se..:i��w���liiiie; .iioi.:·G: ii: Pear,,'.: : : : : : : : : : : : : : : :  �:� y�o

=
n
lewirig ' iiOiioii: ';'o'ttoo: ' i: 'Dewliiirtii'& 25.964 Sbade bracket. adjustabl"E W. F. Nunemaker . . . . .  533.006 Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,968 ��:�� ::.�\')Sr

Ca';,�li'�nB�kel;.;��.� : : : : :  : : : : : : : . : : : : :  �M� Yeast cakes. Western Purl Yeast Company . . . . . . . . 26,981 
Sbeet metal bollow ware, ornamental. A. Wan-

ner. Jr.. . . . . . . . . . . . . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . .  . . .  533.765 Sbeller. See Com sheiler. 
Sblrt. T. H. MacDonald (r) . . . . . . . . . . . . .  . . . . . . . . . . . . . ll,t69 
Sboeinlil stAud, farrier's, A. A. McHu�h . . . . . . . . . . •. 53a00f 
Sbot case and measure. R. Wind . . . . . . . . . . . . . . . . . . . 533,835 
Sifter. O. M. Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,'124 Signal. See Rail way crossing signal. Railway 

danl<er sIgnal . 
Signaling. pyrotechnic. N. J. Halplne . . . . . . . . . . . . .  533,SOf 
Siphon bead. S. Trll ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,6Il3 
Smoke consumer, P. Geiser . . . . . . . . . . . . . . . . . . . . . . . . .  b33.799 
Speed regulator. N. Lombard . . . . . . . . . . . . . . . . . . . . . . . . 533,666 
Spikes. macblne for manufacturlnl<, W. Goldie . . .. 533;001 
Spinning and twisting macblne 8eplU'ator, W. H. 

McDavitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,780 
Spout. pall, Ii. Everts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533,588 
�r!:��';rt��I:,��.c�e'\f�.I�: . . . . . . . . . . . . . . . . . . . . . . . .  533.644 Htamp affix"r, B. Kennedy . . . 0 . . . . . . . . . . . . . . . . . . . . . . .  �,650 
�l��.f.· h8"e�H�i tiai��mpson . . . . . . . . . . . . . . . . . . . . . . .  533.621 

Stapling macbine, R. Brownson . . . . . . . . . . . . . . . . . . . . . Stay. dress. G. Kendrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Steam boiler. J. Hugbes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Steam en,2ine, W. Brameld . . . .. . . . . . . . . . . . . . . . . . . . . . 
Steam generator. J. E. Dame . . . . . . . . . . . . . . .  . . . . . . . 
Stearn ){enerator or hot water beater, J. S. Valen-

t ine . . . . . . . • . . . . . . . . . . . . . . . • . . . • • • • . . . . • . . . . . . . • • . . . .  Steamer, face. F .  C .  Goodman . . . . . . . . . . . . . . . . . . . . . . .  
Stop motion, H .  E. Hawes . . . . . . . . . . . . . . . . . . . . . . . . . . . 
���:i�,'::r fg�la�o�·;.��r�?r. dei8;'iiabie," i: ' 0: 

Shriner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533.563 Strap. See Measurlul( strap. �t�:� f�;����l J�v�.:;.��fad::::::::::::::::::::::: �ffi 
Strawberry runner cutter. C. D. Carter . . . . . . . . . . . . . 533,787 ��rc�����c,t�;'�b�:��tCii: " " " " " " ' " .••

• •  533
.431 Table. See Ad/ustable table. Folding table. 

Table, T. J. WI llama . . . . . . . . . . . . . . . . . . . . . ... . ... . . . .. 683,'1811 

DESIGNS. 

Bonbon box. C. J. Ahrenfeldt . . . . . . . . . . . . . . . . . . .  , . . . .  23,986 Bracket. holder, E. S. Field . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,m! 
Cabinet, J. E. Peirce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.006 
Carpet. A. F. Keddie . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,991, 23.992 Carpet.A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.993 
Carpet body. A. M. ROBe . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . :14.001 
Carpet border. A. M. Bose . . . . . . . . . . . . . . . . . . .  23,994 to 24.004 
Carpet f .. brlc. A. Danby . . . . . . . . . . . . . . . . . . . . . . . .  23.969, 23,900 
g�r..trl����3��'.!:: .�.0����: : : : : : : : : : : : : : : : : : : : : :  �:� 
JUl/:. F. H. Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,007 Kettle. S. Sternau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,986, 25.981 
M��%�te

s!v�r?���� : :  . .  : : : : : : : : : : : : : : : : : : : : : : :  �:8H 
Sink leg. C. Grabam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,010 
�&���: �i�' 8.'r.bcro';"ii,' i'::::::::::::::::: ·. ::::::: �� 
Square. F. C. Rebell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,011 
Stove. beating. Kabn &; Speck . . . . . . . . . . . . . . . . . . . . . .. 24,016 
Watch charm. J. A. WIlliams . . . . . . . . . . . . . . . . . . . . . . . .  23.982 
;:��:hrl:;;rrc��. !f: � ��l�

c
s"mitii : : : : : : : : : :�·�!: �&Mi 

A prl n t " d  c o p y  of tbe specIfication and dra ... inl< oJ 
any patent In the foregoing list, or any patent In print 
Issued since 1883. will be furnIshed from this olllce for � c�fi'!Siia�n'irdd'�r�te�� s::�r� n:ru:i:U: "c��� 
Broadway New York. 

O R D I N A RY RATES. 
1 " .ld .. P "Ir" . .. acll h .... rtlon - - 'l> c .. nt. a line 
IInck 1' ''l:e . .... cll I " oe r r l o n  _ - - - Sl .00 a l i n e  

IF' For Bome classes of .AdverUsmnentl. Specia& aM 
H�1ter rates are requtred. 

'l'he above are chanres per SIlw.e line - about ehrbt 
wonls per Jine. 'J'his notice shows the width of tbe line. 
and is seL in agate type. 14�nllravinJl8 may head adver­
tisements at t.he same l'ate per agate Une. by measur� 
'Dent, as the lettel' press. Advertisements mUSL be 
received at PublicatIon Office ...., early as Thursday mominR' to appear in the followlUK week's issue. 

Foot Power '* Screw cutting 

L th Automatic a es Cross Feed 
9 and 12 Incb Swing. 

New Design.. Novel Features. Send/or Catalogue B. 
SI!NECA FALLS MFG. COMPANY, 69/1 Water St .• Seneca Falls, N. Y. 

LAT H E S Shapers Planers. Drills. Machine Sbop 
� Outfits, Foot Lathes>.. Tools and Supplies. 

Catalogue Free. SEBAS1'IAN LATHE CO., 
120 CULVEHT ST .• CINCINNATI. O. 

TO INV ENTORS.  rtire�gl''1r!�wMa�:r,�� and III o d  ... 1 8 ,  offers �I)ecial F n c i l i ties to I n v e nt-

��3' a.:'u:'������;'T�t 0;:; �� � �r�,:t :ir{e� 
work. IfboUSSDdS of men have crude ttough really val­
uable Ideas. wblcb tbey lack mecbanlcal training to de­
velop. Novelties and patented arllcles manufactured 
by contract. 1 S 1  Seneca St., C l evelalld, Ollio. 

'DRILLING MACfilNERYJ 
! MANUfAC TU RED BY 

WILLIAMS; BROTHERS. . ' . ITHACA� N.V.' 
OR ON SII,i.$;f'OR • .  

SHALLOW .WaLS,"wITH/ 
OR HORSE 'POWEA 

ARTESIAN WELLS. -BY PRO F. E. 
G. Smith. A paper on artesian wells 8a 8. 80uree of 
wuter supply. Essential geolo�ical condit ions of arte­
aian wells. Some chemical features of a.rtesian well supply. Contained In SCIBNT.FIC AMERICAN Sup­
PJ.I<Ml£NT. No. 943. PrIce 10 cents. To be had at tbls 
ottice and from all newsdeulers. 

O I L  WE LL SU P P LY CO, 
Manufacturers of everything needed for 

A RTESI A N  WELLS 
f
'lfo�:��r in":l��!: �r�:,

r��..;;'e�r
�����:-

Tools, etc. lllus'd cata;ogue, price 118ts. 
,Ula ducount ,hett. on requut. 
Pittiburg, OIl City a� Bradford, Pa. 

Also. 3'l Cortlandt St., New York. 

A�w. FIBER -
Manllfacto .. y E8tablisbed 116 • •  

LEAD PENCILS, COLORED PENCILS. SLATE 
PENCILS, WRITING SLATJIlII, STEEL PENS. GOLD 
PENS. INKS. PENCIL CASES IN SILVER AND IN 
GOLD. STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. y, 

Manufactory Establisbed 1,.61. 
If 1/0U want the best Lathe "Ad DriU 

CHUCKS BUY 

T Y P E W R I T E R S .  
All makes half-price. Rebnllt to eqnal ne.... ShlPWd without deposit to responsible parties In all paris of the world. Unprejudiced advIce given. lIlust'd cata. free. TYPEW RITEIt i 45 Ll6ert}' Street. HEADQUAltTJtR8, f New Yorll, U. S. A. 

Tho TYDowritor 
EXCHANGE, 

8 Barclay St. , New York. 
We will save you from 10 to 50 per cent. on Typewriters 
of all makes. 

__________ IF' Send for catalogue. 

ABORIGINES THE WEST IN-

MECHANICAL DRAWINQ I lIechanlOl. Steam EngineerjDa...E1ectriolty. Arobiteotwe. R. R. ana Bri�"'�� !lQDl:'�,?� ��1� •. ��B:g� wish to stud)' or your trade. 
V .... re ..... ndence Sebool of IndtlJ!ltrlal . 

ScIence", SCRANTON. PA. 

Pum�ing W�t�r �y �Dm�nll�! Air. 
We take pleasure In announcing that by Rrranl<ements 

made with J. G. Pohle, we lU'e enabled to furnish our 
customers willb tbe 

POH l .i A I R I,IFT l' UlU P, 
protected by numerous American and Forei"n patents. 

This department ot our business will be under tbe per­
sonal supervision of Dr. Poble, tbe Inventor and pat'ee. 

T1JI�!:..?e�:.S��Il:i�������I'!n�ffl:�N��·'y ork. 

The Scientific American 
Reference Book. 

A most useful little bound book of I50 pages, com­
prisIng. probably, the most extensive variety of stand­
ard, practical, condensed luformatlon ever furnished 
to the public for so small a price. only 25 cents. 

Among Its contents are : 'l'he Last Census of the 
Uulted States (1890). by States. Territories. and Coun­
ties ; Table of CIties having over 8.000 Inhabitants ; 
Map of the United States -miniature outline ; Tbe 
Patent Laws (full text) ; Tbe Trade Illark Law (full 
text) ; The Copyright La ... (full text) ; The Principal 
Mechanical Movements-illustrated by 150 small dl .... 
IIl'SDlB-()f value to Inventors and designers of mechan­
Ism; Medallion Portraits of Distinguished American 
.InVl\lltors; Valuable Tables relating to Steam, Elec­
ulcity. Heat, Metals. Weights, and Measures. 

IF' Sent bJI mail to any add .... on receipt of price, 

�3 cents. 

MUNN & CO. , Publishers, 

361 Broadway, New York. 

STA R R ETT'S -
I M PROVED S P E E D  I N DICATOR. 

Iiij:�lil�::';;;;:;� Gral\uatlons sbow every revo­.. lution, and with two rowe of 
� :m'i,

s
:�:2t�y r:���a'l.��& 

lory split cap Is made to slip over tbe 
With S lit �1�1:� :E)[}f.

le to use on a center or 
CaP. '1.�5. IF' 1l1uBtrated Catolof1l.Ul Frtf. 
The 1. S Starrett Co Manufacturer of Fine Tools. , " P. O. Box 13, ATHOL. MASS. 

Parson's Horological Institute. 

3cbool for matcblIlaker� 
ENGRAVERS AN D J EWELERS, 

IF' Send. for Catalogue and Reftf'ences. 

PARSON ' S  HOROLOG ICAL INSTITUTE, 
302 Bradley Avellu .. , PEORIA . II,L. 

NOW READY I 

Fourteenth Edition of 
Experimental Science 

dles.-By Frederick A. Ober. Abstract of an Interest- . 
Ing paper read by Mr. Ober before the American Anti- I 
quarilln Society at Its lsat seml-annual meeting. con- I tRmed in SCIENTIFIC AMBRICAN SUPPLEMENT. No. 9S4. Price 10 cents. To be had at this olllce and from 
all newsdealers. 

B A R N ES' New Friction Disk Drill. 
FO R LIGHT W O R K. Haa tha. B,eat Aduantag •• : The opeed .... be InatanolT changed from 0 to 1800 :!.th:eu���:; -:����t&eq!:tw.:.t:l;�

l
;c 

amallest or larpat drills within ita ranae-a won­
derful ecGDomy in time and great _viDe in drill breakage. Send for catalogue. W. F. " JNO. BARNES CO,! 

1999 Ruby St. ,  - RockfoN, Ill, 

N o  M O R E  D U LL S H E A RS ! 
Tbe DIA M O N D S H .: A R S  B n d  
SCISSORS S H A R I·EN .:R. For 

Barbel'A, Tailors, Dressmakers, 
and every woman In tbe land. 

�.�,:,,�'.!'��_;to�..!Bh:,"'1'7i '!"� and l astiJl Ir  Beaul,lftJtily nickeled. 
p .. lce -tl> Cent". 

D I A M O N D  CUT I . It, It V  CO. 
.. Broad • .." NIIw YORK CITY. 

REVISED AND ENLARGED. 
1 �o I'alre. all d 1 1  \I � u p e " b V uts added. 

M U N N  & CO., Publ ishers, 
Office of the SCI E N T I FIC A M E R ICAN, 

381 BU.OADWAY. MaW YORK • 

© 1895 SCIENTIFIC AMERICAN, INC.
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HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS &; IMPORTBRS 

!'I 1 0 \Va i ll u t  St . . l>hiladelphia, Pa., U. S. A . 
p,- Our New aud Revised Catalogue of Practical and 

Scientific Book •• 90 pages, 8vo, and our other Cataloll1les 
and Circulars, the whole covering every branch of Sci-
rg�'i.;po"J�e� t�n��Jtr;,� ���t���� �:o �T� i'J..E�'htatll� 
address. 

Experl�.��l�!!,OORb��t!�J� 
VANDUZEN S�FtTM PUMP THE BEST III THE WORLD. Pumps Any Kind of Liquid. 

In Order. never Clog. Dor 
Every Pllmp Guarant.ed. =_---..I.U SIZES.-­G.llonl per Hour. to .75 e.ch. Addr ••• W. VANDUZEN CO" 8eeond St., IllnelnDlti, O. 

N�{l.��c�tnY.l��b�!�!' §OSurp&BSe8 in many felLtnres and equals in all 
points, aDY Ty�writer made and sold in the 

wor d at any price. Catalog E and specimen of Color 
Work Free. NATIONAL '1'YPEWBITEB (JO� 
.lId & Areh 8tree Phll"del hI., P... U. 8. A. 

m��iC:w.e TYPE W H EELS.  MODELl LEXP£RIMENTAL WORK'.IMALLIllratHU:Y' NOVELTIES It ETC. NE.W lDRK eTEI"tCIL waMI loa NAallAU .! N .. t. 

H A LLUCINATIONS AND DELU· 
aIODs. -By w. M. llcLaury. An tnterestinll' paper U Don 
the mind in some of It8 peculiarities and phases Of de­
velopment. COlJt.a.ined in 8CJENT1 FIO A M EIUCAN SUP. 
Pr.EM�N'r. Nos. 9SS and 989. Price 10 cents each. '1'0 
be had at this offlce and from aU new8deal�nt. 

Telephones 
�r�!1���ee 5���1::t�:�t?rder. 
Suitable for exchanges or private plants. 
17' Bend for Testimonials and Prices. 
Some good territory left for reliable agents. M ASON TELEPHONE  CO. . R ,CHMOND. VA. 

$525 Agent's prOfits per montb. Will prove 
It or r.3 forfeit. New articles just out. �lo-rRO�=.rI&!e� � il5.'¥: 

S I NTZ GAS ENG INE  GO.  
GRAND RAPIDS, MIOB., 

u. S. A. 
Manufacturers of the S i u tz Sta. 
tio naloy and lllarille Ga. and (�a8o line t�D a i ll e l!J .  E8iectallY 
t1:�t:;?-g.

for
R:ri>:t�l�d���'; 

tured or natural gas - Boats and 
Iauncbes. Prices within the reach 
of au. g,;t��{,fs �:��. 

CONCRETE CONSTRUCTION. � A 

��gfl�a�fo:r��8�l:;c��8��'1af:a���k �f ;ltt �����i�a� 
materials. tools. labor. etc. Contained In SCIBNTIFIC 
AMERICAN HUPPLEMENT. No. 9S4. Price 10 cents, 
To be had at this office and from all newsdealers. 

The United 
A.utographic Register Co., 

1 48- 1 64 Monroe St. Chicago 
REGISTERS LEASED ��s� 
of less than 2 cents per day. 
OR SOLD at fro?, $15 to $50. ����.;;. 52000 In use. Made 
fn 25 styles. Send for Circulars 

BEWARE of Infringements. 

THE " CLIMAX " 
Stereotyper and Mould ing Press 

combined, for making perfect Ce l l u­
l o i d  � t e l'eo t Y IJe� to be used in 
place of metal stereotypes. Also for 
making Rubber "'tRlUPM. Sbould 
be In use in every printing office. 

See SCI. AM., Dec. 00, 1893. Send for 
circular to 

T H E  J .  F. W. DORMA N (;0. �17 E. Germnn foit . .  
Baltimore, IU d .  

Manufacturers of 
Ruhber Stamps, Vulcanizers, Stereo­

type Machinery and Supplies. 

T� Scientif ic A merican 
PUBLICATIONS FOR 1 8 95. 

The prices of the dilferent publtcatlons In the United 
States, canada, and Mexico are as follows : 

RATES BY MAIL. 
The Sclentl1lc American (weekly). one year $3.00 

'cieutif ic �tUeticJtt. 
THE "MURSOR" TYPEWRITER 

This machine-Is  an .. evolution," the outgrowth of  years of experience and the 
hest ���e�f :!���I'c.

work Is
ItIj .r;\!'�p�e::I:yr,

eat:�,�:��t�O the 
Jo;ll�i l y  operated. with U u iveroal liey Bonrd. 

INTEROHANGEABLE STEEL TYPE WHEEL, 
Ing �:.,�e �u'l,d:8i��:c�� �h

o��ri� ���:;'�n�h�,,=es�elght. with carry-
Highest Medal Awarded, World', Fair, Chicago, l893. Send jor circular to 

The Munson Typewriter Co., 1 7 1  E. Division Street, Chicago. I i i . , U. S, A. 
SCIENTIFIC AMERICAN DYN A MO. 
Description of a plaiD sbunt-wound dynamo of simple 
construction, capable of SU�PIYlng a current of from 60 �'l.:5

p
l��:'J; 1'1r�d,'i.S.."c'h��

e 
,,:,:.s;,g���

c
l\:'! e'i'::.�':.'h; 

for t.he benefit of the readers of the .scit>.Utitic ...4 7nerican, 
by Mr. W. S. Bishop. of New Haven, Conn. It Is de-���e3e�?r�i.;'��:t��� s�p�eJ�=� ��� tt':�t,:::.r: 
use, but who do not care to enter Into the subject scien­
tifically. With :U illustrations. Contained In �(,I ENTI.IC 
AM EHICA N �UPPLE>"' ''T. No. � 6 1i .  Price 1 0  cents. To 
be bad at this office and from all newsdealers. 

If 1/OUf' dealer does not keep this fnk in stock 
Bend 26 cents in Btam� THEO. ALTE-��:t: 1I"fnf:1fJt!:z. bott��ia. and thll1/ 

MODERN ICE 
Geo. W. Polk. A new and valuable paper. containing 
full, practical directions and specifi('stioDs for the con· 
struction of tbe fastest and best kinds of Ice Yacht. of 
tbe latest, most approved forms. IllUstrated with en­
aravinas drawn to 8cale, showing the form. position, 
and arranllelLent of all the parts. Contained in SCIEN­
TIFIC AM-lCRICAN SUPPLIIMBNT, No. 624. Price 10 
cents. 1.'0 be had at thillJ office and of aH newsdealers. 

�::;i::!:�!:'':� Agents, $75 
a week. Exclulive terril.Ory. T ... 
Bapld DI ... ".Ia.r. Wa.bes al1 th. 
di.he. tor a famlly to ODe miDute. 
Wuhe., riDse' aDd drie. them 
without. weniDI t.he haDd.. YOQ 
pu.h the buttoo, tbe machlocdoe. 
the rest. Brillht, poliAbed dishe., 
aDd cheerful win.. No lCalde4 

W. P. HARRISON .. (lO., CIork .0. II, ClolaIDl>a .. O. 

&o;:.'i.fit:Pc!:fu!.!�. a\-������r!ter��== 
CR ITER ION MAGIC lA'NTERNS Stere��ficons. 
Uti, Lime u. l!ll:.:;trlC L\§ht. Front of Lanterns easily removable for W."h"a��I��!.tfre:.'ej. U.'WC()i.'o}." !fftt;w�. "'l'b vt::�&��lI.l� 1<:;:'; 
189 La Salle St •• Chicago. 50 BromlleId St .. Boston. 131 Post St., San 

ICE-BOATB-THEIR CONSTRUCTION 
and M anagement. With working drawings, details, and 
directions in full.  Four engravings, showing mode of  
construction. Views of the two fastest lee-sai ling boats 
used on the Hudson river in winter. By H. A. Horsfal l .  
�I .E. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT. t. The same number ah�o contains the rules alld 
1"egulations for the formation of ice--boat clubs. the sail­
ing and management of ice-.boats. Price 10 cents. 

MESSRS. MUNN &; CO., Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly _certain, free, 
w����';,I:�/�ri�Y�ro Kt�bl>' C�� &';mmunlcatlon. strictly confiden-r:�w to�b�drg�:. :nf:ts and 

PATENTS 

ALLE --LE:. · CAST I NGS FF\�M SPEC IA\(RNS  � - -AB A N D  F I N [  G RAY ,RON A L S O  51 t h  

<VlIN I- C " , N '  r ' '' ' N , Ap pp1 . "  AS D� ,, 0  \. F '  S " ' "  A N N 1 ,, "  A -
THOr.! LEH IGH  AVE 1\ AMERICAN.:;J P H I L A  • -"�"-

THE HORSE AS A HIGH SPE ED 
Eng\ne.-By R. H. Thurston. An examlnatioD of tbo 
records of fast borses, tbrowing some light on tbe rate 
of development of tDe ammal as a high speed engine, 
and atrordinJl Bome facts that way prove useful in the 
inve8t.i�'lLtion of the prinCiples of operation of the vital 
machine. With one iIlustra.tion. Contained in 8CIEN � 
TIIl'IC AMBRICAN SUPPLBMIINT, No. 9S7. Price 10 
cents. To be had at this oIl\Ile and from all newsdealers. 

CONTRACTS WANTED. 
�d��:f'iI��T :�¢� S�:�:::lt.��i':.�W:' 

Produced a Larae Lot of Hiah Grade 

Screw Gutting Lathes, 
FOOT OR STBAM POWBR. 

1 Nine Inch Latbe . . . . • . .  '75.00 t �\�:r�fg'Ji��f: �\�:� la.-:l ts'l.00 
on�;r $3\e

.
r8Iic:omJ>I��1l�0� �I:.rle� 

"1IIJ��_-j1U �����'lor:l.t, B�\S
I�'f,�� �l'r':::� 

to trado Write for further lufor-Co� 21 Warren il� New York. 

� �� 'llj)IVrc\'1'-t\t: N INVENTORS. 
Experimental work of every description. AutomatiC 
machinery designed and hullt. p,- Send for. circular. 

MALTBY M�·G. CO .. Brooklyn, N. Y. 

The Scientific American Supplement (weekly), ono 
year. - - - 5.00 ....at HIGH GRADE ONLY. Warranted. Contract-

The ScientifiC American. Export Edition In which ors desiring a trustworthy Jack Screw. ad-
Is Incorporated the Spanish Edition (monthly). 

3.00 
dress RUMSEY &; CO� Ltd., Seneca Falls. N. Y. 

(JUT THIS OUT.ad send It. to os with 
your oame and ado drell and we will _ad you thla beautl­
ful gold fiuwhed. 
wa&eli by ezprellifor 
examination. Voues. aOllne It. at the ex .. pretll ofBce, and If 
yon think it a bar­•• In pay our sample 
price .2.'16, and It III 
yourl. It. II magn,," 
ftct'IIt1I'engraved and 
equal D appearance 
to a genoine Solid 
Gold watcb. A 5tUar­
antee for 6yearsand 

beautiful gold plato 
chain and charm seo& 
FREE with every 
watch, write to-day. 
tht. may 00& .ppeR 

one yeart - - -
The Scientific American Architects and Builders 

Edition (monthly). one year. - - - - 2.50 

COMBINED RATES. 
The Scientific American and Supplement - ,1.(10 
The Scientific American and Architects and Build-

ers Edition. - - - - - 5.00 
The Scientific American, Supplement, and Archi-

tects and Builders Edition, - 9.00 
Proportionate lIlltrs for Bix Mont/la. 

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

M U N N  & C O., 361 Broadwa)', New York. 

MATCH � MACHINERY. -.sa; IDtDUoa whether yOQ waD' pota' 01" ladlea' .Ise. Add.-­
THE NATIONAL MFC. '" IMPORTINC Co. , aM DeaiVorn Street. Chloago. I I I. 

H t  

MONITOR �.!!!2! 
Self RegulBtiDg. Large DlustrBted III 
page catalogue for 4 cents in 8tamps. MONITOR INOUBATOR 00. 

6l RAOE 8TBBE�. BRISTOL, OONN. 

V8u U S E  g R I N DSTO N E S ?  
[f so, we can supply you. All sizes 
IlI u ll . u ed and II I 1 I 1 1 U l l ll l �· d .  always 
kept in stock. Remember, we make a 
.peclaltyof selecting stones for ail spe­
cial purposes. I'F' Ask jor catnl(){/'IU. 

T h e  C I . RV E I.A !Ii J) !'OTO !li E  « : 0 .  

2d Floor, Wilshire. Cleveland, O. 

Perfect Newspaper File 
Tbe Koch Patent File, for preservltljl; Newspapers, Mag­
azines. and Pamphlets. has been recently Improved and 
price reduced. SubSCribers to the SCIENTIFIC AMERI­
CAN and SClBNTIFIC AMBRICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or ,1.26 at the 
office elf this paper. Heavy board sides : Inscription 
.. SCIENTIFIC AMERICAN " In gilt. Necessary for 
every one wbo wishes to preserve the paper. Address 

M U N N  & C O . ,  Publishers SCIENTIFIC AMERICAN 

� ... � · T E L E S C O �!T� L G G ' [ ��� W. & D . 1v1 0  G E Y.  . � B A Y O N N E  C I T Y N .J  

SAN ITARY SOAP VASE 
P R R V EN " · '"  disease, waste, pilfer. 
Ing of soap, clogglnll of waste pil?es, 
s�� �� 'l'l"j)��e

e:��I��l! :i'e�y,�:l'�; 
pure soap. 

Tile Only Clean, Bani/arll, and Saje 
1vav to 'USe soap. 

Agents Wanted. 

Sanitary Soap Vase Co., 
Aqueduct Bldg., ROCHBSTBR. N. Y. 

A Valuable gook 

1 �,.;00 Receip'.' 708 Page.. Price $5.  
Bound i n  Sheep, S6. Half-Morocco, S6.IiO. 

This splendid work contains a careful compilation of 
the most nseful Receipts and Replies given In tbe Notes 
and Queries of correspondents as published. in the :-ici­en riiic A luericnu durinR' the past flfty )"e&rS ; together 
with many valuable and important additIOns. 

h!:;'��ll�l�:d : ':eJ;� ��:n lb�a��he���h���iF:1
8 :;: 

being represented. It is by 7ar the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as tbe product of tbe stUd­
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest value. arran/iled and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of. reiatiDJr 
to formulre used in the various manufacturing indus­
tries, will here be found answered. 

Instructions for working many dilfetent processes In 
the arts are given. 

Those wbo are engllj!'ed in any branch of Indu.tr), 
probably will lind in this book much that Is of practical 
value In their respective caIlings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of 88m­
pie articles, will Ond In it bundreds of most excellent 
sl1llllestlons. p,- Send jor Descriptive Circular. 

MUNN & 00., Publishers, 
SCIENTIFIC A M E IU C A N  OFFI CE, 

J61 Broadway, N ew Yerk. 

© 1895 SCIENTIFIC AMERICAN, INC.
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ORDINARY RATES. 
I ntllde Paae. eac," Intlerlion. - 7:> cent. a IIDe 
IJack Pase, eac," I n8el'tion. - - 51 .00 a IiDe 

..- For some cla8sea of Advertl8mwmt8. Spuial and 
HI!/htt' rau.. aTe ,.eqmred. 

w��� �.?;;�e��J!'I��:cep,:'i:-o�a��e
l
�'ittb

a
�n�e

e
ltC'e� 

�i��:e�t� !� �:t�J'�;'teEn�:�f: Wn� �;a,:!.,:;�!: 
ment, as the letter f.retls. Advertisements must be ���� �t a=� �;:e m,:. �!k,�:::-S

day 

$24. 

ACCOUNT -\ NT5 � 

wbo UMl tbe .:omptometer 
have no trouble with their 
trial balance. 'Has I t ever oc· 
curred to you that by getting 
one you might save lots of 
time. avoid mi.takes and not ruin your nerves ? 

W,it. fo, Pam,;b " .  ) 
FELT .. TARRANT M I"Q CO . 

82-88 ILUN ••• 8T • r.HICAQO. 

1 6  C. P. , I tit."', .... pynamo 
To Intl'bUUciroou"Dynamos 

and Motors of larger capacl. 
tb:ntu'b'tt:; �: r>Y�,&':,'1g� 
market a blfth�rade machine �=�I� al t :r"":,'!,aM":.� 
Durable, e!ll�nt, oompound 
wound, self-olilng, tlnely tin· 
Ished. Iflatlnc Dynamos. 
all sizes. 
..,.- Send tor wco""-,, No. ZI. 

ROTH & ECK. 32 Ma!.·ket St., . CblCIIgo, DL 

KDOAKS  $6.00 
to $100.00. 

The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 
it Send fo, t Rocbe8ter. �Oataloulle.Z N. Y. 

1/4 H .  P. lAS E N I I N E  CAITINII 
A. F.WEED & CO. 

106 " 108 Liberty 8t. 

American $6 -Typewriter 
����-!b��t���:OI���

le
�[::.': 

hard 
Writes capital. and small letters (-Pi) characters. Has a cast Iron base and top plate, steel working parts

, 
handsomely nickeled and enameled; In fact, the h gbeat .tandard 18 maintained In Its ID&D1l­

facture. ..,.- Wriu tor lUUBtrated Cataloglu. 

American Typewriter Co. , 267 Broadway, N.Y. 

CH EMISTRY OF CLEANIN G. - BY 
�l"JiJ\�at'l,!''h��"8e:ordr:'::'�<:afJ'e

a
':::!t':,��� f,';e :gr:�'t 

can be removed. Contained In SCIENTII'IO AMERICAN 
SUPPJ.EMENT, No. 98:>. Price 10 cenl.8. To be bad at 
this otllce and from all new8d�H.ler8. 

i' , 'ADJ U STABLE  H O L D E R S  
I, > I N C AN D ESCufrRLAMP S .  , ' . O.CWH ITE  G O .  WO R C E ST E R ,  

l . � � � S [ � J  r , K  _ R _ .1. ', ')  M AS S  

The 
American 
Bell Telephone 
Company, 

I25 Milk Street, 
Boston, Mass. 

This Company owns Letters­
Patent No.  463,569, granted 
to Emile Berliner N ovem­
ber 1 7, 1 8 9 1 ,  for a combined 
Telegraph and Telephone, 
and controls Letters· Patent 
N o. 474, 2 3 1 ,  granted to 
Thomas A. Edison May 3, 
1 892,  for a Speaking Tele­
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro­
phone transmitters and of 
carbon telephones. 

DO YOU WANT A LAUNCH ?'------.� 
That you can rUD 
yourself • 

That is Clean 
and Safe. 

Send 10 cent stamp for Illustrated Catalojl11e of 

That requires 
neither Licensed 

Engineer nor 
Pilot. 

______ THE ONLY NAPHTHA LAUNCH. 
GAS ENGINE AND POWER COMPANY, 1 85th St •• Morris Heights, New York City • . 

STERLING BICYCLES 
Built l ike  • Watcb • • • •  

• • •  The STRONGEST, LIGHTEST, and 
FASTEST Bicycles In the World • • • •  

Eltgant Oataloglu .Free on .. 'quest. 
STERLING CYCLE WORKS, :136-:140 Carroll Ave., D I, CHICAGO. 

L FEBRUARY 1 6, 1 895. 

Kombi 
Camera 
$3.50 _ 

OalT)'Jtin 7ourpocket. Sizel""x2in. Take. 26 Jiicture. with one loading. Made of-''''_a!nl, ... t metal
{ 
o:udized silver tlni.h. Size of pictnre i�:� r�t:.�:�

e
glr,.a::8!a�t!:>I. 

or g
ir

l 
can use 

. •  NOT A TOY BUT A PRACTICAL CAM E R A  
Roll of film (26 exposures) 

negatives if desire!i. 

Green Bone Cutter..... • WE HAVE BEEN PAYING P I E R C E  ElXG- lW01\Tmy 

II 
NOTHING ON EARTH WILL MAKE HENS LAy AfrilD 
LITTLE CHICKS �ROW LIKE GREEN CUT BONE. 

Warranted to double Egg Yield 
and reduce Grain Bill One-balf. 

au.. Gf' ..... Bone Outters a .. e the "est on earth, and the ONLY ones .. � 
an Award at the World', Fa"' • 

..,.- Send for Catalogues and valuable 
article on Feed, free. 

tor thts space since 1886, advertising GAS AND 

The Charter Gas & Gasoline EnJJine GASOLINE D E N C I N ES. AN D IT H AS PA I D  U S. l!::/�.�rca'Cfzr:;;:: 
For InformatiOn, address PIERCE ENGINE CO. 

WEIISTEII A HANNUM,  1 5 0  ALBANY ST., CAZENOVIA, N. Y. Charter Gas Engine Co. , Box 148, Sterl ing,  I I I. lTlU1th St,Ratine,Wia. 
VEI.OCITll OF lOE BOATS. A COL-
lection of Interesting letters to the editor of the SCIEN. 
TII'IC AMEHICAN on the question of the speed of ice 
bOat8, demor.8tratinll bow and wby it i6 that theBe craft 8all faster than tbe wind which propels tbem. Illustrated 
"Ith 10 explHnatory dlag..,.ms. Contained In lSCIKNTll'lC 
AMERICAN SUPPI.EMENT, No. 214. Price 10 cento. 
To be had at tbls oWce and from all newsdealers. ! MACHIN ISTS'  

LAT H E .  
Latest Improvements 

New <!tyles. 
New Prices. 

Growing rapidly In 
Send tor Oatalogue A. favor. 

American Watch Tool Co.. Walth ••• IUatl". 

IGEITS WANTED � FINE TOOLS IN EYDIYSIIop. 
,. CAT���R t::.H.BESLY & (;0: 

'ANDACiEHCY. CHICAGO, I LL.U.5.A.-

THE OBER LATHES a For Turning Axe, Adze, Pick, Sledge, Hatchet, Hammer, An­
ger, Jo'lle, Kn

.
lfe and Chisel Han. 

dIes. "t .., �tree8, Yokes, Spokes 
Porcu . . les, Stair Balusters: 
Table and Chair Legs and otber 

::::-= =-:::::; lrreguJar work. 
- Patented. ..,.- Send for Ci .. cula .. A. 

The Ober Lathe Co .. Cbaarln Fai ls. 0 . •  11 .S.A. 

RAP I D  TRANSIT WR E N CH 
:��gee!i h��:��k�� f�m

e
�p':�'l:: 

this wrench. which can Instantly be cbanl{ed 
as desired. Sent by mall prepald. g In,�h, b�ck, '8:�: brl§bt, Il:� 

10 " " LOO; M 1.25 
Mech':l�; Fln�'TOol!!j all �nd8.L50 

..- Send tor lUuatrated CatalogJu B. 
Standard Tool Co.. - Athol. �l a.8. 

�ICYCLBS. 
A�E THE HIOHEST OF ALL HIOH 

O�ADES. 
Warranted superior to any Bicycle bu i lt in the worl d ,  regard less of 
price. Do not be . ind uced to pay more money for an i nferior wheel .  
I nsist on having the Waverley, . Can be de l ivered from factory if 
agent hasn 't it. Catalogue " I  ' Free by M a i l .  

22 lb. Scorcher, $85. INDIANA BICYCLE CO., 
23 lb. Ladies' . 75. IftcU .. _pou.. IIId.. U_ 8. A. 

Scientific Bill Catalogue 
RECENTI .. Y PUBJ.ISHED. 

Onr New Catalogne eantalnllllf over 100 I!¥es. Inclnd· 
Ing wor .... on more than tlfty dltrerent subJect&. Will � .rf�

ed
&f

r
cfo� �1��TcI���fEl��:iucAN. 

361 Broadway. New YOl·k. 
Stave Mill  Machinery 

and Veneer Cuttlna. 
Send for Cat. A. 

Handle Macblnery 
for Turning Handles 
for Brooms, Ax!lB, 
ete. Send for Cat. B. 

.. Wood Pulp Ma-. chlnery. Send tor 
. Oat. V. 

____ Tr:'.oc---'-v��__'__!f�:_::O. TOWERS AN D TANKS 
AM ER ICAN IAI FURNACE CO. PATEN'l' SECTIONAL 

of ELIZABETH, N. J., PATENTEES 01' ALL IRON TOWERS 
A Complete Sy"telD for the generation of a f 4 d � C I l' 

OHEAP AND PERFEOT FUEL GAS. wau! WO�� ci�les, °T:��s
�d

o�U_ 
GAS BLAST FURNAOES, factories. 

for all kinds of Mechsnlcal Work, PLAIN , ALL WOOD TOWERS. 
H I C H  PRESSU R E  B LOWERS, ETC. EL EVATED TANKS 

..- IUUBtrated Oatalagues on application. tor Automatic FIre Sprinkler Plants. 
Addretls, SO NASSAU STREET. N EW YORK. Mannfacturers of Iron and Steel Tanks. I/:-�:f:-:tI 

-

P U M PS FO R COM PRES S I N G  
OX YG E N  & H YD R O G EN 

G A S E S  I N ', O  CY L I N D E R S  
BY H A N D  P OW E R . PR ICE  $ 15.00 

S[N D FOR C ATA L O G U E.  NO 2. fO 
C H A S .  B E S E L E. R ,  

2 1 8  C E N T R E.  ST, N EW Y O R K .  

Louisiana Red Cypress Wood 
Tanka a !Speclnlty. 

W. E. CALDWELL CO. 
�19 E. Main Street. 

LOUISVI I .LE. KY • •  U. 8. A.. 

ICE · H o n S E  AN D COLD ROOM.-BY 
R .  G. Hatlleld. With directions for oonstructlon. Four 
engraVings. Contained In SCIENTII'IC AMERICAN SUP. 
PLEMENT, No. ,!ill .  PrIce 10 cents. To be bad at thl.8 
oftlce and from l1li neWlldealers. 

THB ONLY STORAGB BATTER Y IN USE IN CBN'.l'HA.I, 
STATIONS OF AMERICAN MANUFACTURB. 

THE ELECTRIC STORAGE BATTERY CO. , 

~ 
Drexel Building, Philadelphia, Pa. HLq!!!J�E AG�!!!!�!TOR. 

Electrlcal 8toraae Cella of an V f)ealred Capacity. 
IF' Cata/of1UU � OQPlJdtIes, DmIenrionI, Wright.o. PrIu8, etc., on application. 

-----------------------------

T H E - -

pr- .STABLISHED 1S4:>. 
The Most Popular Scientific Paper in  the World 

Only $3.00 a Year, Includina Postaae. 
Weekly--li� Numbers a Year. 

This willely circu lated and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of usefnl lnformatlon and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties In Mecbanlcs, Mannfactures, 
Chemistry, ElectriCity ,TeleJlraphy, Photograpby, Archi­
tecture, Agrlcnlture, Horticulture, Natural HiStory. 
etc. Complete list of Patents each week. 

Terms of Subscrlptlon .-One copy of the I!CIIN­
TIFIC AMERICAN wllJ be sent for one 1/ ..... -62 numbers­
postage prepaid, to any snbscrlber In the United States, 
Canada, or MeJ:lea, on receipt of Three Dolla,'s by 
the publishers ; six months, 11.liO; three months, ,Loo. 

Clubs.-Speclal rates for several names, and to Poet­
masters. Write for partlcnlars. 

The safest way to remit 1.8 by Post.al Order, Draft, or 
Express Money Order. ' Mowu< 1l&I'Qfu1l7 placed lnalde 
or envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Addre88 
all iettertl and make all orders, drafts, ete., payable.to 

MUNN & CO • •  361 Broadway, New York. II 
• •  T H B  • •  

'timtitit �mtdtaU Juppltmtnt 
This 1.8 a separate and distinct publication from THE 

8CIENTII'IC AMERICAN, but Is uni10rm therewith In 
size, every number contalnlllJl sixteen large pages full 
of engravings, many of which are taken from forell!1l 
papers and accompanied with translated descriptions. 
1'BE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and Includes a very wide range of contents. It 
preseI!t. tbe most recent papers by eminent writers In 
all the principal departments of Science and the Usefnl 
Arts, embracing Biology, Geology, Mineralogy, :liatural 
History, Geography. Arcblllology. Astronomy, ChemiS­
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway En .... neerlng Mining, Ship Building. 
Marine Enalneerlng, Photography, Technology. Manu· 
facturlng Industries. Sanitary Engineerllllf, Allriculture, 
Hortlcnlture, Domestic Ec<.nomy, BiOllrBPhy. Medicine, 
etc. A vast amount of fresh and valuable information 
oLtainable In no other publication. 

The mIJIlt important EtI{1!netrina WorM, Mecbanlsms. 
and Manufactures at home and abroad are Illustrated 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT, for the United States. 
Canada, and Mexico, 1/1.00 a year; or one copy of the 
SCIENTlJ'IC AMERICAN and one copy of tbe SUPPLE­
MENT. both malled for one year to one address for 17.00. 
Single copies, 10 cents. Addres. and remit by postal 
order. express money order, or check, 

MUNN & CO., 361 Broadway, New York. 
--tt---

1!lttildiu9 �ditiO'u. 
THE 8CIENTII'IO AMERICAN ARCHIT ECTS '  AND 

BUILDERS' EDITION Is Issued monthly. 12 50 a year. 
Single copies, 26 cents. Thlrty·two large quarto pages, 
formlnl{ a larae and splendid MaKazlne of Architecture. 
richly adorned with elegant piau.. (n COlOf'B. and with 
otber line engravings ; Illustrating the most interesting 
examples or modem Architectural Construction and 
al\led subjects. 

A special feature Is the presentation in each number 
of a variety of tbe latest and best plans for private resl. 
dencee. city and country, Including tbose of very mod· 
erate cost as well as the more expensive. Drawings In 
perspective and 10 color are given, together with Plans. 
Descriptions, Locations, Estimated Cost, ete. 

The elegance and cbeapness of tbls magnltlcent work 
have won for It the I.arllest Circu lation of any 
Architectural publication In the world. Sold by all 
newSdealers. 1ll.50 a year. Remlt .to 

M UN N  & CO •• Publlshel'tI, 
361 Broadway. New York. p,� C I N T  I N G SC:I�;;:�rs ��'a�·· OUTFI T  

GOLDING & CO., 179 Ft. Hil l  Sq.,  Boston, Mass. 
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Sts., Philadelpbla,and II Rose St., 01'1'. Duane. New York 
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