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THE ECONOMY OF ELECTRIC TRACTION. 
It is not often in the development of a compara

tively new invention or industry, that we have such a 
rare opportunity to test the new against the aId as 
has been afforded by the substitution of electric for 
steam traction. on the Manhattan Elevated Railroad 
system in this city. Here was the case of a long
established railroad that had been operated for several 
decades under the same management upon practically 
the. same lines, that suddenly made a complete change 
in the character of its motive power, the other con
ditions, such as track, rolling stock, character of traf
fic, etc., remaining precisely the same. Hence the 
comparison is devoid of those complications arising 
from incidental and outlying influences, Which are 
too often overlooked, but nevertheless exert a power
ful modifying effect upon the ultimate result. It is, 
indeed, impossible to lay too much stress upon the 
Significance of the results shown in the first months of 
the electrical operation of this railroad; and it is 
conce·ded by electrical engineers that in the present 
case the relative merits, in point of convenience to 
the public and economy for the company, lrave been 
proved to absolute and final demonstration. 

Now, let us consider the official statement of the 
earnings and expenses of the sY8tem for a period of 
three months in two successive years, namely, the 
quarter ending June, 1902, and the same quarter in 
1903, it being borne in mind that during the first quar
ter the Manhattan Elevated Railroads wer.e operated 
entirely by steam, and in the second quarter entirely 
by electricity. During the quarter ending June, '1902, 
the gross earnings under steam operation amounted 
to $2,857,250. In the same quarter in 1903, the gross 
earnings under electrical operation were $3,271,787, 
an increase of $414,537. The expenses for the quar
ter in 1902 were $1,401,106, and for the same quar
te'r in 1903 they fell to $1,302,089, a decrease of 
$99,017. The net earnings, therefore, showed for the 
quarter an increase due to the introduction of electri
cal traction of $513,534. These are most surprising 
and gratifying results, better probably than e,ven the 
most sanguine advocates of electric traction would 
have predicted ; and they are particularly gratifying 
when we remember that both the company and tlie 
public have reaped the benefit ; for while the com
pany's earnings have been largely increased, the pub
lic are being carried at greater speeds, With less 
crowding, and on a more frequent service than they ever 
kn'ew or dreamed of in the days of the steam locomo
tive. The great increase in the, capacity of the road 
is to be attributed primarily to the greater tractive 
power which can be applied to trains under electric 
than under steam traction, particularly on a structure 
like the Manhattan Elevated, which has a very limited 
carrying capacity, and will not admit of wheel loads 
above a certain limit. The aId steam engines, buili 
to carry the maximum amount of load on their axles 
that the structure would permit, exerted a maximum 
drawbar pull of 7,000 pounds, and the longest trains 
that could be hauled at the slower speeds that pre
vailed under the old system, consisted of five cars. 
With motors carried on the axles of the cars, how
ever, the power was raised to the equivalent of a 
20,000-pound drawbar pull, or the equiva'le,nt of about 
three of the steam locomotives. This resulted in an 
acceleration of the speed of from 20 to 30 per cent. 
At the same time, the old vacuum brake was re
placed by the Westinghouse air brake. Moreover, it 
became possible to run six-car inst�ad of five-car 
trains, and thus "it will be seen that with an increase 
of twenty-flve per cent in train speed and twenty per 
cent in-the siz� of the trains, the capacity of the road 
was vastly augmented. The immediate effect ha$ been 
an increase in the capacity and number of the trains, a 
m�rked' de<;rease in the <;rowding of the trains, and �I.! 
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all-around improvement in the service. As showing 
the distanc.e covered by the trains, it may be men
tioned that, although there is a total of only 110 
miles of track, the train service has reached under 
electric traction an average of 165,000 car-miles per 
day. Now just what this means can be best under
stood by a comparison with one of the trunk lines, 
say, for instance, the New York Central between New 
York and Albany.' Taking as a basis the Empire State 
Express, which is a four·car train, we flnd, by a little 
calculation, that in order 'to maintain a service of tliese 
trains that would make in a single day a car mile
age of 165,000 miles, it would be necessary to start an' 
Empire State Express at interva'ls of ten minutes, 
both from Albany and New York, throughout the whole 
twenty-four hours. Summing up thE' results of the 
change from steam to electricity, we find that it has 
reduced the operating expenses at the rate of about 
$400,000 per annum, and increased the earnings at 
the rate- of over $2,000,000 per ·annum. To have done 
this with the added convenience to the public of 
higher speed and more frequent and more comfortable 
service, as a feat upon which the electrical engineers 
are to be most warmly congratulated. 

Public attention wi'll now turn naturally to that 
other great work of electrifying steam railroads, 
namely, the change of the New York Central lines, in
volving the whole of the suburban traffic for from 
twenty-five to forty miles out of New York. While it is 
too much to expect that on these roads, with their 
heavier trains and lESS frequent service, equally re
markable economies wil'l be effected, we have not the 
s'lightest doubt that the advantages both to the operat. 
ing companies and to the traveling public will be 
so great, as to bring the date of the complete. electri
cal operation of all·steam railroads, long· haul and 
short-haul alike, within measurable distance. 

••••• 
THE STORAGE RESERVOIR AS A PREVENTIVE OF 

FLOODS. 

Although the suggestion to use storage dams as a 
preventive of excessive floods has been carried to 
somewhat extravagant lengths of late, there is no 
question that there are many rivers in the United 
States subjected to disastrous overflow which might be 
kept within their bounds by this very practicable 
method of control. As a case in point we might men
tion the turbulent Passaic River, which has played 
such havoc upon that twice-stricken town of Passaic, 
N. J. Here is a case where the loss of several lives 
and several million dollars has twice occurred within 
a few months, because of the inability of the' river to 
carry off the surplus waters of a heavy fainfal'l. The 
magnitude of the recent precipitation, when in the 
course of two days there was a fall of 10% inches of 
witter, proves that in a case like this the only possible 
method of control would be the temporary storage of 
the excess waters during the rainstorm, and theiF sub
sequent gradual release into the ordinary river chan
nel. In commenting on the possibilities of such 
control, our contemporary, the Passaic Daily News, 
quotes from the report of C. C. Vermeule, of the New 
Jersey State Geological Survey. The report, which was 
called for by the State after the disastrous flood of last 
year, proposes to create storage reservoirs converting 
certain flats in the Passaic Valley into artiflcial lakes. 
This remedy would be a sanitary measure ; would serve 
the purpose of draining these flats ; would render 
heavy freshets harmless ; and would have the great 
advantage of maintaining the normal flow of the river 
at four times its ordinary amount. At the same time 
the provision of these reservoirs would mitigate the 
sewage evil, keeping the river weN flushed, while in
cidentally it would afford at Little Falls and Passaic 
an extra provision of over 10,000 continuous hydraulic 
horse powe'r. Consequently, not only would the city 
be safeguarded against the recurrence of these most 
disastrous floods, but the very works' by which this 
security was obtained would prove a valuable asset 
to the city as a source of light and power. On the face 
of it, the report caUs for the most serious considera
tion on the part of. the authorities, and if the pro
posal is carried through, its operation will be watched 
with close interest in othe'r communities that are 
subjected to similar disastrous overflows. 

• • • 

THE FIRST TURBINE ATLANT!C LINER. 

The steam turbine having proved highly successful 
in its adaptation to steam yachts and the smaller types 
of passenger steamships engaged in the Clyde and the 
English Channel traffic, it has been decided to con
struct an Atlantic liner equipped with this engine 
in place of the ordinary reciprocating engines. The 
A�lan Steamship Line have been closely following the 
developments of the turbine-propelled vessels at pres
ent in operation, their behavior under all conditions 
of weather, their speed, economy, and steadiness in 
travel, and proportion of coal consumption in relation 
1;0 the speed developed. They have now decided to 
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build a ship equipped with the turbine for traffic be· 
tween the Clyde. and Canada. This liner when com· 
pleted wil'l be the largest and heaviest, alii well alii th� 
fastest vessel in the Allan fleet. 

The contract for the construction of the vessel has 
been placed with the shipbuilding firm of Wor�an & 
Clark, of Belfast, Ireland, and the turbines will be 
built by the Parsons Company, of Newcastle-on-Tyne. 
The vessel wi'll be 500 feet in length, over all, with a 
gross tonnage of 12,000 tons; a horse power of 10,000 
indicated, and a contract speed of 17 knots. 

It may be urged that the speed is very low in 
comparison with that of some of the vesse'ls driven 
by reciprocating engines plying between New York and 
Europe ; but it is a noteworthy increase in speed of 
vessels plying between Canada and Great Britain. As 
a matter of fact, this latest ship will be two knots 
faster than any other Allan liner running to the 
Dominion ports, while it marks an increase in ton
nage of ab<?ut 1,400 tons upon the last-constructed 
vessel, the "Tunisian," of the Allan fleet. It is an
ticipated, hOWT€ver, that when the vessel is in com· 
mission; the contract speed will be exceeded. There 
is no doubt that had the British or the Canadian gov· 
ernme'nt seen the way to grant a subsidy to the' Allan 
line in regard to this vessel, a greater speed would 
have been arranged ; but it is conceded that 17 knot!. 
is the fastest speed which the promoters can hope to 
maintain at a profit in a vessel engaged in this class 
of traffic. At all events, it will satisfactorily meet all 
the requirements of the St. Lawrence trade. 

To the A'llan line will consequently pertain thE! 
honor of having introduced the turbine in a traps· 
atlantic liner, and the results of the experiment will 
be followed with keen interest by the various ship
ping companies engaged in ocean traffic. It also 
partially realizes the ambition of Parsons, the inven
tor of the turbine, who from the flrst has maintained 
that his invention was the most satisfactory system of 
propulsion for deep sea trade. 

• • • 
THE TELEPHONE AND THE RAILW AT. 

Some interesting tests have recently been made on 
a number of American railway lines with the tele
graph one, which should not be confused with the Poul
sen telegraph one recently described in these calumns. 
Trials have been made on the Rome, Watertown & 
Ogdensburg division of the New York Central sys
tem, the Buffalo, Rochester & Pittsburg, as well as 
the Atchison, Topeka & Santa Fe. 

One object of the telegraph one is, in case a train 
is halted ' between stations, to enable the trainmen to 
communicate at once by telephone with the dispatcher 
at either end of the line, without interrupting the 
telegraphic business on the wire so utilized. One of 
its functions also is to establish communication at .will 
between a station where there is, no telegraph operator 
or a siding with the dispatching officers of the division. 
In order to accomplish these results, a telegraph wire, 
which may be the wire used by the dispatcher or any 
commercial wire, is equipped especially for the pur
pose; In equipping a train, a special telephone is 
installed in one of the cars. This telephone is pro
vided with a reel, an insulated wire, and a portable 
extension rod to which connection from the train te'le
phone is made. The extension rod is provided with a 
file·surfaced clamp, which is placed on the telegraph 
wire, thus establishing electric communication between 
the train instrument and the wire, without cutting 
into the line. 

I f  a train, equipped with the telephone appliances, 
is halted between two stations. and it is desired to get 
into immp-diate communication with the dispatcher, 
by means of a special magnet, a direct pulsating signal 
is made, which gives the telephone call to all of the 
Morse instruments on the line on the side of the tem
porary connection with which it is desired to com
municate, neglecting the Morse instruments on the 
other side of the temporary connection. This call is 
a signal for the dispatcher to go to· the teilephon,e in
stalled in his office. Having done so,' he is in direct 
ccmmunication with the halted traIn by telephone .. 
While communication with the train is maintained, 
as has been said, the business of the Morse circuit 
on the same wire is not interrupted, nor, is the tele. 
phone communication interrupted by the opQ('ation of 
the Morse circuit instruments. If it is desired· to 
communicate w4th'the dispatcher at the other end of 
the division,�' plug is placed in. another "jack" in the 
train instru.inent, and the initial signals affect only 
the r,�Ys. on that side of the temporary connection. 
Wherever instruments.are placed in stations, and when 
it is desired to commpnicate with the dispatcher from 
a station, the operator at the station calls the dis
patcher to the telephone, by signal over the wire. 
When a track instrument is placed at a siding, all 
that Is necessary to summon the dispatcher to the 
telephone is to give the · �mergency ring on the tele
phon(l. 

The methoi'l of equipping a wire for telephone pur-
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poses is simple, but interesting. In stations where 
Morse instruments are "cut in" to the circuit, these 
instruments are bridged with dead non-inductive re
sistance. The relays of the Morse instruments are 
wound for 100 or 150 ohms inductive resistance. The 
high resistance of the shunt is, on the contrary, a 
non·conductive. It is so constructed as to eliminate 
the factor of impedance when the high-frequency tele
phone current is superposed on the line. Thus the 
high shunt resistance prevents the passage of the Morse 
current, but in accordance with the well-kn.own law, 
it will offer a fr€e path for the ta'lk!ng waves. The 
shunt resistance being non'inductive, does not impede 
or interrrupt the high-frequency telephonic cU{rent. The 
initial call is made by means of a direct, slowly-pulsat
ing signal by a special magnet with two segmQIlts on 
its armature, one only of which is alive, thus gilring 
direct, pulsating waves. If by means of 'the plug and 
jacks in the train instruments, this direct, pulsating 
current is given .one polarity, the pulsating current 
will affect the M9rse relays in the circuit to its polar
ity. On the side of the temporary connection, where 
the line is in direct polarity with the superposed pul
sating current from the special magneto generator, 
the latter will strengthen the battery on the part of 
the line, and will not annunciate the emergency signaI 
on that part of the line. On the other side of the 
temporary connection, over which it is desired to 
communicate, however, the pulsating magneto current 
i� in opposition to the force .of the line battery on 
that part of the circuit which is a reverse polarity. 
As a result, all relays .on that part of the line which 
Pre in reverse polarity are caused to give the brief 
pulsating call. If it be desired to give the signal .on 
the opp.osite side of the temporary connection, the plug 
is inserted in the other jack, reversing the polarity 
of the magnet. It will be understood that the magnet 
circuit is normally open, except when the brief emer
gency signal is being given. A condenser connected 
illtO the secondary of the telephone prevents the Morse 
current from grounding, while at the same time per
mitting the passage of the talking waves of the tele
phone current. 

One of the most interesting trials of the tele
graphone recently occurred on the line of the Rome, 
�'atertown & Ogdensburg Railroad, under the super
vision of Mr. John Dennis, of Rochester, N. Y., the 
inventor. A locomotive and tool car were dispatched 
from Roch€ster toward Oswego under the orders of 
the dispatcher at Oswego. The trip was made over a 
busy single·track railway, but it was understood that 
a stop could be made between stations at discretion. 
A heavy rain was falling, electrical conditions thus 
lending themselves to the breakdown test which had 
been determined upon. Between Windsor Beach and 
Sea Breeze stations, the wrecking outfit came to a 
halt on the main 'line. One of the crew attached the 
wire from the reel of the train instrument to an ex
tension pole, with a clamp on its extremity, and 
hooked it over a commercial wire which was crowded 
with messages. A call was made through the relays 
on the line on the side toward Oswego, and within 
thirty seconds from the time the special had halted, 
communication was established with the train dis
patcher at Oswego, seventy miles distant, and the train 
was placed under his orders. After calling Train
master HaIleran, in his office at Oswego, to the tele
phone, and exchanging condolences on the weather, by 
simply changing the jack in the caboose instrument 
the agent at the Rochester office was called in turn in 
a similar manner. The Rochester operator jacked -the 
telegraphone in with the Rochester Telephone .Com
pany's exchange, at Rochester, and a conversation was 
held from the wrecking outfit, otherwise isolated be
tween stations, with the superintendent of that com
pany. Then Mr. Dennis's home telephone was called, 
and he talked with his family. The Oswego dispatcher, 
who had been constantly in touch with the isolated 
train, was ca:lled, and orders for the movement of 
the special were taken by the trainmen. One of the 
men removed the pole, the wire was reeled in, and the 
special started on its return trip. 

... .... 
THE BRITISH QUEST FOR AN EIGHTEENPENNY 

SAFETY LAlItI'. 

In no way disc.ouraged by their previous failures 
to find a table-lamp which may reasonably be regarded 
as "safe," and which can be retailed at a fair profit 
at Is. 6d., the promoters of the Grocers' Exhibition 
have again this year invited inventors and manufac
turers to send in designs embodying the conditions 
laid down, and, as a further stimulus to competition, 
have increased the monetary value of the prize from 
£ 50 to £ 120. This sum itself is weIr' worth having, 
but Mr. 4.. J. Giles, the secretary to the committee 
which has the matter in hand, stoutly maintains that, 
when put to practical use, the successful design would 
probably be worth twenty times the amount of the 
prize to the inventor. In the conditions lai4'i down 
the committee stipulated that the desi�, to be sue-
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cessful, must be satisfactory from a mechanical; a 
scientific, and a commercial point of view-that is to 
say, (a) the lamp must be made of thoroughly sound 
and durable materials, and be of reliable workman
ship ; (b) it must be adapted to burn any brand of 
petroleum; arid (c) it must be possible for oilmen or 
grocers who possess no special acquaintance with 
lamp-construction to himdle and . sell it at a profit. 
Whether all, or indeed any, of these conditions are 
to be found in .the designs. sent in this year will n�t 
be known until the )udges have made their report 
( which may not be for some weeks yet) ,  but so far 
as a superficial examination of the selected patterns 
and a demonstration of their capabilities, carried out 
in the presence of members of the trade press on Sep
tember 24. enable one to form an opinion, it seems 
quite within the range of possibility that a solution of 
the problem. has been found. 

For obvio�s reasons, continues the Ironmonger, from 
which paper these remarks are republished, no de
tailed inspection of the internal construction 'of the 
competitive designs was permitted at the demonstra
tion, nor will the names .of the judges be divulged, for 
the present at all events. We were, however, assured 
by the secretary that the committee are being advised by 
gentlemen who are experts in lamp-construction, and 
upon 'whose decision the competitors and the public 
alike may place implicit confidence. 

The preliminary tests on September 24 were open to 
the public, and were carried out in a roped-off portion 
of the Minor Hall at Islington, the lamps ( of which 
some eighty-four had been sent in, as against fifty
three last year) being arranged on trestles placed 
against tlie wall. As a precaution against fire, a heap 
of wet sand in charge of some workmen was provided, 
and one of the firemen attached t.o the place was als.o 
in attendance. About half a dozen of the more prom
ising lamps having been lighted and turned up fully, 
the attendants proceeded to tip them upside down, the 
operation almost invariably bringing the various ex
tinguishing devices into play and promptly putting out 
the light. In several instances, however, the oil fol
lowed the example of the fiame, and also "went out" 
of the container in rather an unpleasant and discon
certing fashion. Indeed, one fantastically devised 
light-giver, formed with an inner oil-container swing
ing upop the outer shell, gimbal fashion, completely 
emptied itself of oil upon being inverted. Among 
the little knot of privileged spectators wh.o were ad
mitted inside the ropes were Mr. Alfred Spencer, of 
the L. C. C. Public Control Department, and Dr. Paul 
Dvorkovitch, of the Petroleum Institute, both of whom, 
although for different reasons, are deeply interested in 
the subject of safety· lamp construction. 

The bulk of the lamps on view were of British make, 
but there were a few designs from Germany, Austria, 
and France, and one or two from British colonies. The 
patterns adhered in the main to the familiar table
lamp style, viz., square or circular base, with vase
shaped container, and the orthodox basket, gallery, 
cone, and winder. Several radical, and even daring 
departures from the conventional outline ,were, how
ever, to be seen. One of these monstrosities was shaped 
something like a "duck" or "torch" lamp, the only 
point which redeemed its unspeakable ugiiness beIng 
the impossibility of the fiame ever heating the con
tainer or of raising the temperature of the oil to fi8.sh
ing-point. Another freak was so arranged that, when 
it stood on a table by itself, an extinguishing-cap was 
"on," and only by holding the base firmly down by 
both hands could the wick be lighted and kept alight. 
Such a lamp might be suitable as a punishment device 
for convict prisons, but it would hardly be the sort of 
thing to introduce into happy British homes. Another 
funny pattern embodied a container with a water
jacket, the idea being to keep the oil cool while the 
lamp was alight and to "douse the gUm" in the event 
of the structure being upset. With this device the. in
ventor had considerately sent two small enameled 
mugs-one, as he was good enough to explain, being for 
pouring in the oil and the other for p,ouring in the 
water. Most of the lamps were fitted with fiat-wick 
burners, but a few had a round wick and fiartl:e
spreader . 

Metal predominated in the construction, some of '-the 
cast-iron bases being very poor specimens of the f.ound
ers' art, while th� attempts at .decoration were equally 
unsatisfactory. Many of the bases, moreover, wer.e too 
small for security, a point which lamp-designers -,fre
quently overlook. Glass containers were but sparingly 
adopted, and, so far as one could see, even th�.,few 
on show were not sufficiently stout to render them . rea
sonably safe against breakage if overturned or drop-ped 
onto the ground. 

All the designs appeared to be"provided with chim
neys, and nothing of a freak charact�r 'had been at
tempted in this direction, the committee having been 
emphatic on the point that the lamp galleries and ,burn
ers should follow the accepted shapes, so as to put no 
difficult1es in the way of the purchasers of the aPilfoveli 
pattern obtaining refills of wick and new glasses. 
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After the conclusion of the testing the judges and 
committee adjourned to the restaurant in the hall 
for lunch. 

Replying to the toast of his health, Mr. A. J. Giles, 
wh.o is the organizer of the lamp competition, men
tioned that his committee, undeterred by previous fail· 
nres, were determined t.o persevere in the attempt 
to find a lamp answering their requirements. The fact 
that from 300 to 500 fires were caused in the metrop
olis each year, in addition �o much loss of life, from the 
use of insecure lamps, was, he contended, ample justi
fication for the efforts they were making. The com
mittee had been greatly encouraged by the expert as
sistance and advice which had been placed at their 
disposal, and they were confident that ere long suc
cess would be achieved. 

... ' . 
NEW GERMAN RED PHOSPHORUS MATCH. 

By a law of May 10, 1903, Germany forbade the use 
of white phosphorus in the making of matches. A 
new material, made of non-poisonous red p�osphorus 
and potassium chlorate, has been bought by the govern
ment and is to be substituted in its works for the 
deleterious and oftentimes more dangerous white phos
phorus. A commission of experts appointed by the 
government to consider the matter of allowing or for
bidding the use of white phosphorus and of buying the 
right to manufacture t�e new material defends itself 
against the claim that the new material, which lights' 
at a point about 100 deg. ( 160 to 180 deg. Cel.) R�au
mur, is of little more value than the white phosphorus 
match-making material, which lights at 50 to 80 deg. 
Cel. In spite of its high igniting point, the new ma
terial may be lighted by scratching on almost any ma
terial-sandpaper, bricks, boards, soles of shoes, rough 
clothing, etc. Great gain attaches to the fact that it 
does not ignite easily, hence removing or minimizing 
the danger from fire. How important this is appears 
when one is reminded of fires caused by the ignition 
of white phosphorus matches by the sun's rays. In 
regard to danger to employes, the commission says 
explosions are practically impossible with the new ma
terial. 

Then, again, the fact that the new material contains 
only 15 per cent of lead, while all others contain from 
18 to 45 per cent, is in its favor. Matches made of the 
new m�terial in 1898, when the government first 
bought the rights thereto, were found to be as good in 
1903 as they were when made. The prices of produc
tion are interesting. The new kind cost 6.3 marks 
( $1.50) per 100,000 for the cheapest, and the dearest, 
8.10 marks ( $1.93 ) .  The prices of the others run be
tween 60.50 and 68.20 marks ( $14.40 and $16.23) .  

• ,e • •  
THE CURRENT SUPPLEMENT. 

The rapid increase in the number .of agricultural 
c.olleges throughout the country is partly responsible 
for the remarkable improvement which has been noted 
in the farming methods of those States which are 
fortunate enough to possess such institutions. Day 
Allen Willey, in the current SUPPLEMENT, No. 1451, 
discusses the Agricultural Conege of the Ohio State 
University, a. typical institution of its kind, and shows 
just how the instruction fits the student for scientific 
farming. Mr. Charles J. Sullivan shows how it is 
possible to produce a battery of sufficient power t6 per
form the many practical e,xperiments requiring a volt
age of at least fifty. His outfit requires the care of 
only five gravity cells. Prof. Robert H. Thurston 
presents an instructive paper entitled "Functions of 
Technical Science in Education for Business and the 
Professions." Of interest to automobi'lists are the arti
cles on the Ossant muffler and the Lohner-Porsche elec
tric automobile. Mr. Albert Ladd Colby in a valuable 
article presents a resume of the properties and appli- . 
cations of nickel steel. The usual Selected Formulre, 
Trade Notes and Recipes and Consular Notes are aIso 
published. 

••••• 

ALUMINIUM IN FLOWERING PLANTS. 

Hithert.o aluminium has not been found in phane
rogamic plants, or at most only in minute traces, al
though cryptogams appear to use it as a food ma
terial. Mr. H. G. Smith, of Sydney, however, has 
recently found it in one tree belonging to the Protea
cere, viz., Orites excelsa, R.Br., in even greater abund
ance than it is found in any of the cryptogams. In 
a paper read before the meeting of the Royal Society 
of/New South Wales, Mr. Smith showed that this tree 
uses' 

aluminium almost to the exclusion of other min
eral elements, and that the alu,��nium is deposited i n  
cavities and natural fissures as a basic succinate. 

• • • • • 

SUN SPOTS PHOTOGRAPHED. 

Two photographs of spots on the sun have been taken 
at the Naval Observatory. The photographs show a 
group of spots, the iargest obs€'rvable for many years, 
capable of being seen with the naked eye pretecte. 'gy 
smoked glass. 



A PLOODE:l) 'f1UCtc. 
The picture presented herewith tells its own story 

of the trials of the railroad engineer in the middle 
West. The illustration shows a train hauled by two 
locomotives across the Loosahatchie River bottom, 
south of Woodstock, Tenn., last March. The system of 
levees along the Mississippi is a source of endless 
trouble during the spring freshets. 
Time was when breaks would oc· 
cur in the lowland and a compara
tively small area would be flooded; 
but with the present system of em
bankments the river rises higher 
and higher. The result is that con
siderably more damage is done than 
was formerly the case. Even when 
the levees hold, the small tributary 
rivers become so flooded that the 
backwater does much damage. 
Our picture shows a conditio,n of af
fairs which was thus caused. In 
order to retain the tracks in place, 
the plan is adopted of spreading 
over the ground to be occupied by 
the embankments, brush, old tim
bers, and slabs of logs. These 
form a kind of mattress which 
clings together and thus holds the 
embankment in place until the tim
ber has decomposed and the bank 
has found a permanent bed. 

• 
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l'osition. On these, ties were placed to which the 
rails were spiked. As fast as this temporary track 
was laid, the cars would be run out and dumped over 
the ,side. In spite of the large quantity of material 
used on the section of the road constructed in the 
shallow water it was noticed that here and there de
pressions were continually occurring, showing that the 
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the bottom, being covered by the crust referred to 
which seemed t9 be composed principally of salt and 
sand. Where the piles held and the trestle 'was com
pleted several· mishaps occurred which showed that 
it would not be' practicable to operate trains over the 
structure unless it rested upon something more sub
stantial than the natural base. In one instance an 

engine and two gravel cars, which 
were moved over the trestle, so 

,weakened the work that the train 
crew had just time to detach thc 
locomotive before the piling col
lapsed and fell into the water, car
rying the cars with it. 

Acting on the theory that this 
section of the line could be filled in 
with rock it was decided to form 
what might be called an enormous 
jetty connecting the rock work at 
each end and terminating at the 

CONSTRUCTION OF THE RAILROAD 
ACROSS SALT LAKE. TRAIN CROSSING THE LOOSAHATCHIE RIVER BOTTO. SOUTH OF WOODSTOCK, TENN. 

• promontory; but in spite of the fact 
that several thousand trainloads of 
material have been dumped along 
the right of way, most of it seems 
to be swallowed up in the mysteri
ous depression. The engineers have 
finally determined upon another 
plan which they think will be more 
successful. Cradles of heavy tim
ber are being constructed which are 
towed to deep water, then filled 
with stone and sunk, thus forming 
cribwork which is believed will sup
port the superstructure without dif· 

The Southern Railway Pacific " 
Company is constructin g a new line through a'portion 
of Utah which involves some engineering work of 
unusually difficult character owing to the obst�cles 
which must be overcome. The improvement is known 
as the "Lucin cutoff" and is being built to avoi� the 
present circuitous route around Great Salt Lake. For 
several years past the company has been considering 
a new line which would shorten the distance between 
the Mississippi River and the Pacific coast and at 
the same time avoid some of the heavy grades which 
are encountered in this section of the West. The 
present line extends from Ogden to Lucin by way of 
Belfour, Kolmar, and Promontory, a distance of about 
150 miles. On the route is what is known as Promon
tory Hill, which is one of the steepest ascents of the 
entire system and which trains have been unable to 
ascend at the speed of over 12 miles an hour. 

The surveys made by the railroad engineers pro· 
vided for a line about 105 miles in length with a maxi· 
mum grade of not over 21 feet in a 
mile, but they found it was neces
sary to cross the lake and the plans 
included one of the longest trestling 
systems in the world, if not the 
longest, for the total distance 
across the lake is about 28 miles. 
The lake is somewhat curious in 
shape at the point where the rail
road is intended to cross it. The 
northeastern portion is formed in
to a bay by a promontory which 
projects southward. In making 
surveys the engineers took advant
age of this promontory and includ
ed it on the route so that the lake 
crossing really consists of two sec
tions. From the eastern end of 
the cu'toff at Ogden to the shore 
of the lake the distance is 13 miles. 
In building this portion little diffi
culty was experienced, as the coun· 

' try is comparatively level, with the 

foundation was still sinking. Only construction 
trains were used on the completed portion drawn by 
light locomotives but at frequent intervals it has been 
necessary to build up the roadbed where the sinking 
has been extensive and relay the track. Although the 
work upon the shore ends of the lake crossing began 
over a year ago some portions are still settling. 

By far the most serious difficulty, however, has been 
encountered in the deeper part of the lake near the 
promontory referred to. Here the water ranges in 
depth from 20 to 30 feet, and it was determined to lay 
the track upon trestle work. For this purpose piles 
of the largest size were secured to be driven in for 
posts to support the framework, some of the piles be
ing over 40 feet in length. Pile drivers built on rafts 
were towed to several points alDng the line and the. 
work of driving the foundation began. In some places 
the bottom was so hard that but a few inches could be 
driven at a. time. This led the engineers to believe 

Framework of Trestles Which Collapsed. 

ficulty. This plan, however, has 
been but recently carried into execution and its suc
cess as' yet is a problem. The magnitude of the task 
can be appreciated when it is stated that the deep
water sections, where the principal trouble is being en
countered, comprise. nearly 10 miles in all. In this 
distance two very large depressions have been encount
ered which the engineers term quagmires. In one of 
thefje over 2,500 tons of rock were emptied daily for 
over a month, but the soundings indicated that the 
material sank about as fast as it was thrown in. 

A number of explanations have been advanced for 
the remarkable condition which prevails. One of the 
mysteries of the Great Salt Lake is that it apparently 
has no outlet. Several large streams empty into it, 
however, and scientists have had an idea that the 
surplus water not evaporated was carried out by under
ground channels. Several of the railroad engineers 
who have examined the deposits brought to the sur
face from the so-called quagmires, are inclined to be

lieve that at this point a very large 
depression or gorge originally ex
isted which has been by degrees fill
ing up with silt and other loose 
material carried down by the cur
rents of rivers entering the lake. 
There is no doubt, however, that 
quicksand exists in very large 
quantities. The original idea was 
to construct the roadbed through 
the shallow parts' of the lake to a 
height of 15 feet above the water 
with a breadth of 24 feet at the top, 
but the settling has caused the 
alignment to be lowered consider-
ably, and, as already stated, here 
and there it is still necessary to fill 
in portions which have sunk so far 
as to endanger train service. 

exception of what is termed Little 
Mountain, through which a cut was 
made. As is well known, Great 
Salt Lake is one of the shallowest 
bodies of water in the world con
sidering its dimensions, and in some 
portions a man may wade nearly a 
mile from shore without being com
pletely sul)merged. The contractors 
decided to' take advantage of this 
condition by making a solid road
bed as far as possible out in the 
water and material from the cut at 
Little Mountain was hauled out on 
a temporary track and used for fill
ing. It was discovered that in some 
places the bottom was composed of 

Construction In Shallow Water, Showing Sandbal"s and Planking Used to Sustain the Tempo�� 

ary Track. Sections of the Permanent Track
' 

Have Been Depressed by the SettUng of 
the Roadbed. 

When the work of constructing 
the line across the lake was begun, 
operations were commenced on the 
west side as well as the east, but on 
this end similar conditions were en
countered, the west section of the 
road being constructed to a point 
about four miles from shore. The 
rest of the cutoff between Lucin and 
Ogden is completed and ready for 
operation, the only gap being the 
10 miles referred to. The construc
tion work in the lake itself is esti
mated to have cost already nearly 
$5,000,000, and it is not expected to 
complete the unfinished section be
fore another year at least, for the 
crib system which is now being tried 
is as yet an experiment. 

••• 

crusted salt and sand extending to 
a considerable depth. In other places the formation 
was so loose that the longest piles driven into it would 
not become firmly imbedded. These were supposed to 
be depressions in the formation which could be read
ily -filled. To form a permanent roadbed near shore a 
somewhat novel railway was laid, consisting of planks 
upon which were placed sandbags to hald them in 

CONSTRUCTION OF THE RAILROAD ACROSS SALT LAKE. 

that they had a substantial foundation for the struct
ure. After being driven a few feet, 'however, it was 
discov.ered that most of the piles had apparently pierc
ed what seemed to be a mere crust and in some cases 
e.. few blows of the driver forced them out of sight. 
An examination was made at several points, which 
disclosed the fact that a bed of soft material underlay 
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A truck built by the French 
Northern Railway has the capacity 

of 50 metric tons. and is the first ever built in France 
with sucli dimensions. Fifty similar trucks have been 
ordered ' by the Carmaux Coal Mines from the Donai 
Foundries. It is all hammered steel plate, and is of 
t� type invented by Mr. Fox, improved and simplified 
by M. P. Arbel, who is proprietor of all ri�htlil in 
France and Russia. 



BAN'ITARY HOUSE CLEANING. 
BY DAY ALLEN WILLEY. 

Several years ago the idea of using what might be 
called an air blast in cleaning fabrics' suggested itself 
to a number of the railroad companies in this country, 
and since that time th'l seats and curtains, as well as 
the ceilings and walls of passenger coaches, in sev
eral systems have been freed from dust by the appli
cation of air through hose. The air has been com
pressed to various' densities, the usual plan being to 
connect the tubing with apparatus attached to a yard 
locomotive, thus providing a portaple compressor which 
could be placed wherever convenient. The jet from 
the hose pipe was directed against the surface to be 
cleaned. The plan was considered by no means per
fect, as no means was provided for collecting the dirt, 
but most of the railroad companies which have em
ployed it have preferred it to the broom method. 

The idea, however, has originated a more elaborate 
system which has been tried in several Cities with much 
success. The apparatus is constructed in a variety of 
forms, so that every kind of an object covered with 
fabric can be freed from the dirt which may settle into 
the covering. Even billiard tables, heavy carpets, and 
rugs are renovated, as well as upholstery, pillows, and 
bolsters. The air is supplied by compressors operated 
either by steam engine or electric motor, the latter 
usually being preferable. The compressors are con
structed in various sizes, according to the service to 
be performed, 

Scientific American 
such a way that the gear as well as the pinion are 
operated in a bath of oil, which oil is also supplied au
tomatically to the bearings at the pinion end of the mo
tor. The gear and pinion are of the helical herring-

A Portable Electrlcally-Drlven suction Pump for Bouse 
CleaDine Used In England. 

bone type, thereby reducing the noise of operation. 
If the compressor is operated by electricity the mo

tor is usually direct-connected, taking the current from 
an isolated plant, or the generating set, which may be 
installed in the building. The motor is of the series
wound type, with formed coils of the latest pattern, 
and so constructed that the compressor can be started 
without using resistance on the motor circuit, closing 
the circuit in the same manner as with a knife·switch. 
This avoids considerable wear and tear. 

As already stated, some of the compressor plants 
used for supplying air for cleaning large buildings are 
stationary. They are generally located in the base
ment, for convenience. 

From the air reservoir extend standpipes, as they 
might be termed, to each floor of the building. Usually 
they are law' along on the inside of the elevator well 
or air shaft. At each floor a valve is inserted in the 
pipe connected with a nozzle to which a hose length 
can be fastened like an ordinary water pipe. To sup
ply air to the various floors it is, of course, only neces· 
sary to start the compressor and allow the air to escape 
through the various valves into the hose lines. These 
are fastened to the apparatus to be used for floor, fur
niture, or tapestry cleaning, and the operation can be 
performed as often as desired. As is well known, hotel 
rooms are great collectors of dust, since the doors and 
windows are opened so f,requently and the various 
apartments are in such continual use. In a well-man-

aged hotel the 
floor coverings 
of the halls, 
dining 
a n d  
a r e  
swept 

r o om 
parlors 
usually 

or "run 
over" with the 
carpet cleaner 
at least once a 
day, while the 
bedrooms are 
cleaned s e v

eral times a 
week, depend
inb upon the 
e x t e n t  to 
which they are 
used. Conse
q u e  n t 1 y the 
comp r e s s  0 r 
plant is apt to 
be almost in 
daily use in a 
b u i 1 d ing of 
this kind. 

ranging from 
50 cubic feet 
of free air per 
m i n  u t e  up
ward. As, they 
It r e intended 
f o r  installa
tion in hotels, 
a p a r t m e  n t 
h o  u s e s  and 
other 1 a r g e 
b u i l d i n g s 
where the fa
cilities for re
pairs are not 
at hand, they 
are especially 
designed f or 
durability and 
t h e  working 
parts a r e i n
closed to ex
clude all dust 
and grit, while 
t h e  lubrica
tion is auto
matic. This is 
one of the in
teresting feat
ures o f  t h e  
compressor, as 
no sight-feed 
lubricator i s  
required. The 
p i s t o n , r od 
passes through 
a s p e c i a l l y  
c o n  s t r u c t· 
ed m e t a 11 i c 
packing b o x, 
which is self· 
adjusting. I t 
is p r o  v i d ed 
with an im
proved form of 
packing rings, 
w h i c h  a r e  
carefully fitted 
in place, both 
in the piston 
and a g a i n s t  
the surface of 
t h e  cylinder, 
so as to form 
a perfect slid
ing joint. The 
extended end 
of the crank 
shaft is pro
vided with a 
gear w h i c h  
meshes with a 
pi n i o n ar
ranged on the 
a r m a t u r e  
shaft immedi
ately a b o  v e.  
T h e  'g e a r  
chamber a n d  
t h e  c r a n k  
chamber a r e  
�nnected la 

Cleaning the Chalk trom a Pool TallIe with the Hand Machlne. Qeaning UphOlStery with the Hand Machine. 

F o r  t h e  
cll)a n i n g  of 
smaller build
ings, such as 
dwellings and 
offices wher e 
the installation 
of a pia n t 
would be too 
expensive, a 
portable s y s-

Testing a R.enovator by �emoving Flour from a Carpet. The Dark Strips 
SboW tile I"orUoDs WIdell Have Been Cleaneu by the MacnIDe. 

1AB1TAlLY HOVa OLBAlII1I8. 
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Removtng Dust from CurtabIs. 

t e m  i s  e m
p l o y  e d. A 
compressor of 
suitable size, 
operated by a 
gasoline e n
g i n  e, i s 
mounted upon 
a truck espe
cially built for 
t h e  purpose 
a n d  bauled 
from house to 
house. Hose 
lines are at· 
tached to the 
air reservoir 
and extended 
into the build
ing as pipe is 
laid in extin
guishin5" rlres, 
and in ' t h i s  
way the house 
cleaning c a n  
be performed 
as often as de
sired without 
removing the 
furniture 0 r 
even taking up 
the carp�ts if 
it is not desir
able. It is in
teresting t 0 
note that tM 



automobile has iee. �rou�ht ill.t., use i. this service, 
the motor . which operates the air pill-nt being also 
used to propel the machine when under way. Such is 
the capacity of a portable plant that three men can 
clean every portion of an ordinary ten-room house in 
a day of ten' hours. 

The types of apparatus for applying the air to the 
material vary, of course, according to the work to be 
performed. In the Nation-Christensen system, which 
has been installed. in a number of large hotels and 
buildings, the carpet renovators are of various sizes, 
ranging from 12 to 36 inches in width. They consist 
of a steel framework which lies flat on the surface of 
the fabric. This is termed a hood, and contains an 
expanded nozz'le connecting with the hose. In the bot
tom of the hood is 'a slot about 1-100 inch in width, 
through which the air passes in what might be termed 
a sheet. It is forced into the fabric at various pres
sures, according to the thickness of the latter and 
the amount of dirt whieh has accumulated. The usual 
pressure varies from 60 to 70 pounds to the square 
inch. This is sufficient to blow the dirt out of and from 
under the covering. It passes upward through two 
other slots into the hood, as it cannot escape outside 
of the machine on account of the weight on the sur
face. It is prevented from escaping into the air by n 
cloth bag which collects it but is loose enough to al
low the air to pass through. The dirt settles into a 
pan especially designed to' collect it. When filled, this 
can be readily removed by taking off the bag and 
emptied. To the renovator is attached a handle for 
moving it over the floor. The handle also acts as a 
conduit for the compressed air, the supply of which 
is regulated by an ordinary valve. The apparatus is 
usually pushed over the carpet and does its work so 
thoroughly that it will remove any kind of substance 
whieh can be driven out by air pressure. In several 
instances, flour was thrown upon a rug and trod in 
with the feet When the renovator was applied it 
apparently collected every particle of the flour, none 
escaping into the air. 

In treating lambrequins and other kinds of uphol
stery the hose is connected with a jointed steel tube 
long enollgh to extend to the upper portion of the apart
ment. The ordinary air blast is directed against the 
draperies and the dirt allowed to settle upon the floor 
and furniture. Obviously the draperies and upper por
tions of an apartment R:-oe the first cleaned, then· the 
furniture and floor coverin�. For removing the dust 
from upholstered chairs, sofas, and other kinds of fur
niture, what might be called a hand renovator is em
ployed. It is constructed on the same principle as the 
larger type with the slots for applying the air pres
sure and collecting the dust, and is pushed over the 
surface by hand. If the chair, for example, is stuffed. 
with cotton or some other material more power is em
ployed to force the air through this material .  as well. 
As already stated, even billiard table coverings are 
thoroughly cleaned of the chalk and dirt in the same 
way. In freeing such articles as pillows . and mat
tresses a simple pneumatic needle is used, the air being 
injected with sufficient force to circulate among the 
feathers, straw or other stuffing and expel the dust 
which may have collected. 

In England a vacuum�cleaner is used which depends 
upon a somewhat different principle. This apparatus 
consists essential'ly of a bronze suction pump driven by 
an electric motor. The suction pipe is connected by 
flexible tubing with a metal cone, which is provided 
with short rubber tubes disposed ve� much as are the 
bristles of a brush. Between this air brush and the 
pump is a hermetically sealed box which acts .as a con
denser of the dust gathered up. The air which,is drawn 
in is discharged against a baIDe plate so that. the larger 
particles of dust are precipitated. The remaining por
tions are filtered by passing through filtering material, 
the clean air being then discharged into the litmos
phere. The dust collected in the. box can be removed 
by opening a valve in the bottom of the box. The 
apparatus which we have described is used in mallY 
English hotels and also on the steamships of the Cunard 
line. 

. ' . '  . 
Finish of the Endurance Test. 

By the arrival at Pittsburg, Pa., on October 16, �f. 
five more machines from Oleveland, the total of surviv
ors in the ' endurance run from . New York to Pittsburg 
is increased to twenty-five. The contest was to have 
closed at midnight, but the extraordinary severity of 
the test warranted the recognition of the finish of the 
newcomers. 

The examination of the surviving machines began 
October 16, and will be continued for several days, 
during which time the cars will remain officially . "sealed" in the garage. Considering the ordeal 
through which they have gone, all the machines are in 
surprisingly good condition. Bent axles and broken 
springs seem to have been the main troubles to the 
running gears, while engines have been remarkab'ly 
free from mishap. The Contest Committee made a 
hasty examination of the observers' reports October 16. 

Scientific American 
They found that nine can had reached all the Jl.i�ht 
controls on time, or within a few minutes after closing 
time. 

The scores ' indicate that the best record had been 
made by George Saules (two-cylinder Toledo) ,  with 
a loss of only thirteen points from a total of 300. 

_ . .  , .. 

WORK OF THE FISHERIES COJ[lIlISSION. 
BY FREDERICK lfOORIC. 

Of recent years the annual catch of salmon in the 
Pacific States and Alaska (which latter supplies half 
the pack of the world) has been over 100,000,000 
pounds. In 1899 the quantity of salmon packed was 
2,450,000 cases of 48-pound cans. The weight of the 
fish represented by this pack, together with the large 
quantities sold fresh, salted, alld smoked, was about 
175,000,000 pounds, in market value, $9,000,000. 

According to its species and size each salmon lays 
from a few hundred to thousands of eggs at each 
spawning. Although the lays are so multitudinous the 
time required for the hatch and development of a 
fish is, according to the temperature of the water in 
which he is, and his variety, from three to five years ; 
the eggs are often largely destroyed; some are dis
eased and never hatch ; some of the fish are taken off 
by disease, and many become the food of other fish. 
When in the rivers they are comparatively sate from 
enemies, but those in Alaskan waters are destroyed 
even there by otters, ospreys, and fishers, and are ter
ribly slaughtered at the mouths of the rivers, when 
entering and leaving them, by seals and sea-lions. The 
enormous catch, therefore, were it not for the govern
ment propagation of the fish and the restocking · of 
the ' rivers, would have by now exterminated salmon, 
or exhausted them for all commercial purposes, at 
least, in western waters. Since the work of propa
gating the fish began in 1873 on the McCloud River, 
it has grown to large proportions and engages the at
tention of all the coast States as well as the general 
government, and is now more extensive than ever be
fore . . 

When salmon return from the sea each year to 
spawn they crowd up the rivers most perSistently, and 
ha ve been seen so far up the rivulets that form the 
head waters of the Sacramento that their bodies were 
exposed to the air. No matter how far the headwaters 

'are from the ocean they will pre!:ls forward until 
stopped by impassable obstructions or water too shal
low for them to swim in. As they ascend the rivers 
they are caught at the government stations in gill nets, 
fyke nets, pounds, weirs, seines, wheels, and other de
vices. A species called the chinook is the principal 
salmon artificially propagated, and while thl) propa
gation at other stations throughout the country is . 
about the same, the work on that specimen at the 
hatcheries on the McCloud River and Battle Creek 
(tributaries to the Sacramento) ' are taken for exam
ple. In 1899 the number of eggs of this variety alone 

. collected by the commission was 48,043,000, of which 
about 43,775,000 were 'successfully hatched 'and planted. 
At these two stations the ascent of the fish is stopped 
by heavy wooden racks or barricades, below which 
their ' capture is effected by various means. After 
they are secured they are, for convenience in handling, 
placed in ' pens or live-boxes, the ripe or nearly ripe 
males and females being kept separate. When the 
eggs are taken in large quantities separate compart
ments are maintained for the ripe males, ripe females, 
nearly ripe females, . and males partially spent that it 
may be necessary to use again. 

The fish are usually stripped every day, as the eggs 
of the females confined in the pens are likely to be 
injured within the fish, which is a· serious objection 
to keeping the parent in confinement any longer than 
is absolutely necessary. The spawning operations are 

. conducted on a platform over the compartments con
tainingl the ripe fish, which are accessible through 
hinged covers set in the flooring. WhEm taking the 
eggs one or two men stand ready with dip-nets to hand 
the females to the spawn-taker, and one or more 
perform the same office with the males.' After the 
salmon are taken from the pens they are . · held sus
pended in the net until their violent struggles are 
over, ' after which they become quiet enough to handle 
and the eggs and milt can be expressed easily. All 
methods of taking salmon spawn are very much the 
same. Where tli.ere are plenty of assistants, 'and the 
salmon are of medium s�ze, the most expeditious way 
is for the man who takes the spawn to hold the female 
in one hand ' and press out the eggs with the other, 
another in the meantime holding the tail of the flsh. 
The male is handled in the same way. But on the 
Columbia River, where the salmon is larger and harder 
to manage, a "strait-jacket" is used. This 'is ' a sort 
of a trough made the average length of (he salmon and 
hollowed out to fit its general shape. Across the lower 
end is a permanent cleat and across the upper .a strap 
with a buckle. The fish is slid into the trough, the tail 
going down below the cleat, where it is securely held, 
and the head is buckled down with the strap. Under 
this control it canm,t do itself nor anybody any harm 
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ani Ule e��s IIlJl. �e presseli out eaSily. The strait
jacket is indispenso.ble with the very large salmon, 
and when operators are few. 

One man presses the eggs from the female securely 
held. in the spawning box into a pan held by another. 
As soon as the eggs are taken the male is drawn from 
the pen and the milt is pressed from him into the 
pan in the same way . . Milt enough is taken to in
sure its coming in contact with each egg, after which 
the pan is gently tilted from side to side and the 
mass stirred with the fingers . until thoroughly mixed. 
The pan is then filled about two-thirds full of water 
and left until the eggs separate, the time varying from 
one to one and a half hours according to the condi
tion of the atmosphere . . The average size of .the eggs 
is about one-fourth inch. 

The hatching apparatus generally employed on the 
Pacific Coast consists of a combination of troughs and 
baskets. The troughs are 16 feet long, 12 or 16 inches 
wide, and about 6 inches deep. These are divided into 
compartments just large enough to allow the baskets 
in which the eggs are placed to be lifted in and out. 
The egg receptacles are wire trays about 12 inches 
wide, 24 inches long, and deep enough to project an 
inch or two above the water ( in order that the eggs 
might not wash out ) ,  which is 5 or 6 inches deep in 
the troughs in which they are placed. Into each of 
these baskets two gallons of eggs, equivalent to about 
30,000, are poured at a time. The eggs suffer no in
jury whatever from being packed together in this man
ner, the water being ' supplied in a way that forces it 
through the mass, partly supporting as it circulates 
among the eggs from below. The meshes are too small 
to allow the eggs to pass through, though the long, 
slender fry may pass when the eggs are hatched. The 
eggs are kept in water averJlging 54 deg. F. for about 
35 days. The allowance of five days' difference in 
time of hatching for each degree of change in the 
water temperature is about what is necessary. 

. The eggs hatch very gradually at first, only a small 
portion of the fish coming out the first day; but the 
number increases daily until the climax is reached, 
when large numbers of young burst their shells to
gether. At this time great care and vigilance are re
q'uired. The vast numbers of shells clog up the guard
screens at . the outlets of the troughs, which must be 
kept as clear as possible by thoroughly cleansing them 
quite often. 

After the eggs are all hatched and the young' fish 
are safely out of the trays and in the bottom of the 
troughs their dangers are few, and they require com
paratively little care. Almost the only thing to be 
guarded against now is suffocation. Even where therE! 
is an abundance of water and room, with a good circu
lation, they often crowd together in heaps or dig un
der one another until some of them die from want of 
running water, which is not an inch away from them. 
The only remedy iil such cases is to thin them out. 

At hatching the young salmon is about an inch long, 
and has hanging under him a comparatively enormous 
sack, the "yolk-sac." For a month he eats nothing, 
living on the essence of vitality stored in the sac. 
When the yolk-sac has nearly all been absorbed the 
fish rise from the bottom of the trough, where they 
have previously remained, and begin to swim. They 
are now almost ready for food and must be liberated 
into the streams for which they are intended, or arti
ficial food must be provided them. As a rule the fry 
are planted at this time. This is regarded as the best 
practice, and moreover the amount of space required 
renders the rearing of fry impracticable. They have, 
however, been successfully retained in troughs from 
the time they begin to feed, in February, until the 
middle of May, when on account of the rising tem
perature of the water they have to be liberated. 

For the first few days salmon eggs are very hardy, 
and at this time they are thoroughly picked over and 
the dead ones removed, a,s far as pOSSible, before the 
delicate stage during ' the formation of the spinal col
umn comes on, so that in the critical period they may 
be left in perfect quiet. As soon as the spinal column 
and the head show plainly' the eggs are hardy enough 
to ship, but when there is time enough a wait of a 
day or two until the eye-spot is distinctly visible, 
after which the eggs will stand handling and may be 
safely shipped if properly packed, is generally allowed. 

The packing box used in shipping eggs i!l made of 
half-inch pine, 2 feet square and 1 foot deep. At the 
bottom is placed a thick layer of moss, then a layer of 
mosquito netting, then a layer of eggs, then mosquito 
netting again, then successive layers of moss, netting, 
eggs, netting, and so on to .the middle of the box. Here 
a firm wooden partition is fastened in and the pack
ing continued as before. The cover is then laid on 
top, and when two boxes are ready they are placed in 
a' wooden crate, made large enough to allow a space 
of 3 inches on all sides of the poxes. This space is 
filled with hay to protect the eggs from changes of 
temperature, and the cover being put on the eggs are 
ready to ship. In the middle of the 'crate an open 
space about 4 inches in depth is left, between the two . 
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boxes of eggs, �or ice. As eoon as the crates arrive 
at each railroad station this space, as well as the top 
of the crate, is filled with ice. Recent experiments 
show that salmon eggs can be packed and transported 
a considerable distance when they are first taken. 

During the earlier years of the Commission young 
fish and eggs were carried by messengers in the bag
gage cars, but as the work increased it was found that 
this method was inadequate and that other arrange
ments must be made to transport the large quantities 
the department was handling. After experimenting in 
the years of 1879 and 1880 .with a special car, the Com
mission fitted out several and has now in operation 
six. While they differ slightly in construction and ar
rangement, they are essentially alike. The frame of 
the car is so braced as to permit of two large doors 
in the center, extending from fioor to roof, which sim
plifies loading and unloading. Underneath, between 
the tru.cks, is a reservoir tank which holds 600 gal
lons of water. In one end of the car is an office, an 

.ice-box of 1'72 tons capacity, and a pressure tank with 
a capacity of 500 gallons of water. At the other end 
are the boiler room and kitchen. The tanks and cims 
used in transporting fish are carried in two compart
ments running along the side of the car between the 
office and boiler room. They are 30 feet long, 3 feet 
wide, 25 inches deep. In the middle of the car, over 
the compartments, are four berths and several lock
ers for the use of the crew. The office is fitted up 
with two berths, lockers, writing desk, and typewriter. 
In the boiler room are a 5-horsepower boiler, furnish
ing the necessary power ; a circulating water pump, 
and an air and feed pump. 

For the transportation of ordinary fry 10-gallon iron 
cans, tinned, are used, 24 inches high, 12 inches in di
ameter on the outside, with sloping shoulders and 
cover. The water is introduced by means of a rubber 
hose connected with the pressure tank, or simply 
with a dipper and bucket. 

For the transportation of large fish, the cars are 
equipped with twenty-two tanks holding 52 gallon� 
each. They are provided with an overfiow which con
nects with a supply tank under the car and can be 
drained by means of a valve at the bottom. The sup
ply of water is carried in the iron pressure tank lo
cated in the body of the car next the office. The water 
is circulated by means of a steam pump through gal
vanized-iron piping, which runs from the pump to the 
pressure tank, thence along the sides of the refrigera
tor to the transportation tanks, whence it fiows by 
gravity t o  the tank below the fioor. From here it is 
pumped into the supply tank for redistribution. 

To provide sufficient 'air circulation, the air is driven 
by a pump to a 30-gallon resl'lrvoir in the top of the 
cat, from which it is taken to the transportation tanks 
or cans through two lines of iron piping running along 
the sides and top of the car.. There is one pet-cock 
in the pipe for each tank to be supplied with air, which 
goes into it through a hole 1-32 inch in diameter. The 
car has also a hatching outfit. 

Besides the distribution thr-ough these special cars, 
a number of special messengers act independently. 
Each one is supplied with a number of 10-gallon cans, 
a dipper, a 5-gallon iron pail, a large tin funnel, with 
a perforated bottom ; a thermometer, a piece of hose 
for use as a siphon, and a supply of ice. 

The Commission has three vessels in use prosecut
ing the marine work, the steamers "Albatross" and ' 
"Fish Hawk" and the schooner "Grampus." The' "Al
batross" is fitted with appliances for deep-sea dredging 
and collecting work, and is used for surveying and 
exploring ocean bottoms and investigating marine life. 
The "Fish Hawk" is in reality a fioating hatchery, and 
is engaged in hatching shad, lobsters, and mackerel, in 
collecting eggs and in distributing fry, besides making 
topographic s�rveys of fishing grounds, etc. The 
"Grampus'� is used in general work, but mostly in the 
propagation and distribution of cod. 

The cod is propagated artificially on a more exten
sive scale than any other marine fish. Up to and in
cluding the sllason of 1896-7 the number of cod fry 
liberated by the Commission on the east coast was 
449,764,000. The output of fry in the last-named year 
was 98,000,000. 

The work of the Fish Commission, if exploited in 
full, would consume several volumes. To tell in the 
briefest the story of how each fish is saved from' ex
termination by the battle that the Commission wages 
is beyond our scope, and many of the individual ' de
scriptions would be to other than the fisherman and 
the fancier a practical repetition. And yet the arti
ficial propagation and distribution of fish cannot be 
dealt with in general without sacrificing many of the 
interesting points. So the first fish foods of the 
world, in quantity, have been selected. 

The work of the Commission is car.ried on at 25 sta
tions or hatcheries, located at suitable places through
out the country. At Woods Holl and Gloucester, Mass., 
cod, mackerel, lobster, and other important species artl 
propagated and the fry are deposited on the natural 
spi\.wning grounds along the coast. At Battle Creek, 
Baird, . and Hoopa Valley, in California, at Clackamas, 
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in Oregon, and Little White Salmon River, in Wash
ington, the eggs of the Pacific salmon are collected and 
hatched and the fry are planted on the spawning beds 
in the neighboring streams. The Atlantic and land
locked salmon are cultivated in Maine at Craig Brook 
and Glen Lake to restock the depleted streams and 
lakes of New England and northern New York. On the 
Great Lakes at Cape Vincent, N. Y., Put-in-Bay, Ohio, 
Alpena, Mich., and Duluth, Minn., the work is with 
whitefish and lake trout. Hatcheries in the interior at 
St. Johnsbury, Vt., Wythevl'lle, Va., Northville, Mich., 
Manchester, Iowa, Bozeman, Mont., Neosho, Mo., 
Quincr, Ill., San Marcos, Tex., and Leadville, Col., 
maintain in the inland lakes anJ streams the supply 
of brook trout, rainbow trout, black bass, crappie an,i 
other fishes. During the spring on the Potomac, Dela
ware, and Susquehanna rivers shad are hatched and 
distributed in nearby streams along the coast. 

Santos-DulDont's Alr.hlps to be Ulled by the French 

War DepartlDent. 

Santos-Dumont lately offered to place his new air
ships at the disposition of the French government, so 
as to determine their value in military operations. The 
government has accepted his offer, and proposes to 
make a series of trials with · the airships, which will 
be of the greatest interest. At the annual military re
view, which was held at Paris on the 14th of July, 
Santos-Dumont sailed over the maneuvering grounds 
with his · small airship "No. 9," which was recently il
lustrated, and went through a series of evolutions 
showing the ease with which the balloon could be 
managed. This performance was admired by the mili
tary authorities and the thousands of spectators who 
were a�sembled at Longchamps. Not long after this 
occasion the Minister of War, Gen. Andre, received 
a letter from Santos-Dumont, offering to put his air
ships and personal co-operation at the service of France 
in · case of war with any other

' 
nation, excepting those 

of North and South America. In reply to this offer 
he received a letter from Gen. Andre, which it will 
be of interest to give in full : 

"In the course of the review of the 14th of July I 
had occasion to remark and admire the facility and 
surety with which you made the evolutions with your 
airship. It is impossible not to acknowledge the great 
step in advance which you have made in aerial navi
�ation. It seems that owing to your efforts it can now 
be applied to practical ends, and especially to military 
operations. I conSider, in fact, that the new airships 
can render very great services in time of war. I shall 
be therefore very happy to accept your offer to place 
your aerial fieet at the disposition of the government, 
and in its name I thank you for your kind offer. I 
have appointed Commandant Hirschauer, of the First 
Battalion of the Aerostatic Corps, to examine with you 
the dispositions which are t o  be taken in order to put 
the matter into execution. Lieut.-Col. Bordeaux will 
assist that officer in his examination, in order to keep 
me informed as to the results of your collaboration." 

As a result of this correspondence Santos-Dumont 
received a visit from the two officers delegated by the 
Minister, in his new balloon shed at Neuilly. During 
two hours the officers remained with the aeronaut, ex
amining the great airship "No. 10," which is now in 
construction, ·trying the new 60-horsepower petrol mo
tor, starting and stopping the immense propeller, and 
carefully studying the balloon in all its details. The 
officers made such a favorable report after this exami
nation that the minister decided to proceed with a prac
tical test, which will be held in the near future. I f  
the trials succeed, they will prove the value o f  thtl 
airship in military operations. The test will probably 

. consist in making. the trip in a Single day from Paris 
to one of the fortified places on the frontier, either 
Nancy or Belfort. It will not be necessary, however, 
to make the whole trip in the airship. Santos-Du
mont's project is to leave Paris by train early in the 
morning, carrying with him the balloon envelope, hy
drogen tubes, and all the apparatus, then to stop at a 
short distance from the city which is ' chosen. A de
tachment of soldiers who are to accompany the offi
cers delegated by the minister would then uncouple 
the car containing the balloon and its accessories, and 
dispose the airship for its fiight, under the aeronaut's 
direction. Santos-Dumont considers that two hours 
will be sufficient for the preparation, and he will then 
make the attempt to pass above the city named for 
the experiment. 

The aeronaut has recently returned from a trip 
which he took to Brazil on the advice of his phYSician, 
as he was suffering from overwork. On reaching Paris 
he expects to complete the "No. 10" as soon as pos
Sible, in order to make the above trials. The new air
ship for 'the St. Louis contest is already in construc
tion, and will be described shortly. One very gratify
ing result ' of the aeronaut's trip to South America. -is 
that the Brazilian Congr�s will ve-ry probably vote a 
prize of $100,000 for an international aerostatic con
test, which is to take place near Rio Janeiro from May 
to December, 1905. 

© 1903 SCIENTIFIC AMERICAN, INC 

Utility or the Sclentlflc AmerIcan. 

To the Editor of the SCIENTIFIC AMERICAN : 

We at present receive regularly the SCIENTIF'IC 

AMERICAN, and use it as a newspaper of arts an"d sci
ences, and also select the more permanently valuable 
articles and cuts, filing them in what we call our 
"Industrial Library," from which they are drawn to be 
used as iUustrative matter in class work, or by pupils 
interested in one or another subject. 

We would be glad to learn of any other ways to use 
the paper educationally. ARTHUR W. RICHARDS. 

The Ethical Culture School, New York City. 

. [Mr. Richards is perhaps utilizing the material in 
the best possible way. In too many schools, however, 
copies of the SCIENTIFIC AMERICAN are not preserved. 
In our judgment two copies of the SCIENTIFIC AMERI

CAN and one copy of the SUPPLEMENT should be sub
scribed for. Bind one copy of each for reference, and 
cut up the remaining copy, classifying the subjects 
carefully. Mount the i'llustrations and text on stout 
manila paper with paste. In a few years such a col
lection will prove of the, utmost value. The usefulness 
of such a plan is not confined to schools. We would 
like to hear from our readers relative to this matter. 
-ED.] 

• • • • •  
Static Electricity I n  the Separation of" Metals. 

To the Editor of the SCIENTIFIC AMERICAN : 

Being a frequent reader of your valuable paper, I 
notice under the head of Electrical Notes in your issue 
of September 12, page 187, a published communica
tion of Mr. D. Negreano made to the Paris .Academy 
of Science, in which is. described a 'process for separat
ing metallic powders from inert matters by the use 
of static ·electricity. We wish to call to your atten
tion the fact that several patents were granted to 
inventors in this country sev;e-ral years ago in which 
the principle described in Mr. Negreano's communica
tion is utilized. Two patents granted to Mr. W. L. 
Steele and the writer, issued March 26, 1901, Nos. 
670,440 and 670,441, use static electricity in the separa
tion of metals or conductive particles in a pulverulent 
mass from the silicious or non-conducting particles 
of the same, by exposing such a mass on a suitable 
conveyer which is electrostatically charged from a 
Wimshnrst machine, and supporting above the con
veyer a metallic screen that is either connected to the 
ground or the opposite pole of the Wimshurst machine. 

In the otJeration of this process the entire mass of 
pulverulent material is attracted to the screen; but 
the metals or conducting particles, by reason of their 
superior conductivity, quickly lose their static charge 
in the immediat,e, vicinity of the screen, while the 
non-conducting particles pass through it, and are dis
posed of by a suitable air blast or other mechanical 
means. 

This process has successfully oper�ted on ores in 
separating metallic values from the gangue. 

H. M. SUTTON. 

Dallas, Texas, September 29, 1903. 

Bertelli'. Studle .. of" Bird Flight. 

To the Editor of the SCIENTIFIC AMERICAN : 

Referring to the very interesting . and instructive 
article, "The Flight of Birds Mechanically Studied," 
in the October 10 issue of the SCIENTIFIC AMERICAN, 

the writer alludes to' the fact of the results being seem
ingly paradoxical, but if it be remembered that any 
current of air (as in the St. Louis cyclone of some 
years ago, and at the so-called Flatiron Building, New 
York, the walls and glass were blown outward, as ex
plained by the UIidersigned at the t,ime of those oc
currences) produces a partial vacuum along its path 
toward which the surrounding air rushes in to fill 
the void, the phenomenon illustrated in the cuts will 
easily be . understood and admitted. 

May be, also, the learned professors who are engaged 
in this experimental work, will allow me to call their 
attention to the conclusion I arrived at some five years 
ago, as set forth in a correspondence of mine published 
in La Presse, Montreal, to wit, that in soaring, the 
bird's wings, concave underneath, act as a parachute, 
and that the great heat from the bird's lungs and body, 
as any one can see for himself by applying his hand 
to the breast of the bird, must again rarefy the air be· 
neath the wings, and thus cause the 'underlying atmos
phere to have a reactive and upward tend�ncy, and 
thus also, so far, diminutive of the bird's tendency to 
fall. 

The competition between the various aerostats which 
is to take place at the forthcoming exhibition at St. 
Louis, when the many forms of aerial vehicles are to 
be submitted to practical trial, cannot bU,t render this 
exhibition the most interesting and' instructive the 
world has ever seen, and cause thousands to go there 
who, but for such an exhibit, would have stayed at 
home. f!. B. 

Quebec, October 13, 1903. 



THE DISPOSAL 01' lOW YOU'S REP1JO. 
The scientific disposal of the refuse of . New York 

city can hardly be said to have been undertaken until 
comparatively recently-indeed, not until the appoint
ment of the late Col. George H. Waring, Jr., as 
Commissioner of Street Cleaning. Before the ad
vent of his ever-memorable administration, the 
wastes of the city had been removed in a way which 
wo.uld have done credit to a medieval town, but which 
was shockingly discreditable to the most progressive 
.ommunity in the world. Garbage and ashes were 
indiscriminately piled on scows, towed either out to sea 
and dumped, or to tide lands which had been bulkhead
ed. Both plans were equally cheap and un
sanitary. The first resulted in polluting the 
beaches of New Jersey and Long Island ; the 
second, in rendering positively uninhabitable 
the vicinity of the tide lands. Despite the fact 
that the residents along the seashore complain-
ed bitterly of the defilement of their beaches, 
and the courts prohibited the dumping of garb
age in places where the heat of the summer 
was sure to breed stenches almost ·insupport
able, New York continued to dispose of its 
wastes in this disreputable fashion. Finally, 
sumptuary legislation ellected a partial im
provement. Even then the dumping of garbage 
at sea continued unabated. 

One of the first orders issued by Commis
sioner Waring commanded householders 
throughout the city to separate their refuse 
material, to deposit in one receptacle the garb
age that had accumulated through the day and 
in another the ashes from the fires, and to tie 
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with its enormous water frontage, is admirably situ
ated for the rapid removal of this vast amount of 
refuse material. And yet in the two boroughs of 
Manhattan and Bronx there are but twelve water 
dumps and eight land dumps ; in Brooklyn, but one 
water dump and twenty land dumps. This almost 
absurdly low number of points for the loading of ma
terial upon scows is to be accounted for, not by any 
lack of energy in ·the Street Cleaning Department, but 
in the hostility of property owners, who have · used 
every legal means in their power to prevent the estab· 
lishment of new dumps, despite the fact that tlle Street 
Cleaning Department's work is thereby seriously ham-
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is sufficient to drive an engine for the propulsion of a 
belt conveyer, upon which the rubbish is scattered to 
be picked by Italian laborers. In time, an electric 
light plant will be operated, and steam engines driven, 
all from the power thus obtained. A brief description 
of this plant may not be without interest. 

The carts containing the rubbish dump their loads 
on an enuiess conveyer belt, 104 feet long, traveling 
between. two rows of pickers, who sort out certain ma
terial and drop it to the fioor below. One picker se
lects n.anila paper, another shoes, another bottles, 
cans and meta;s, another ' cloth and rags, until finally 
fully sixty per cent of the material which New York 

householders c.Jnsider worthless is picked out 
as worth saving. The metal consists of tin 
cans and is sold to sash-weight manufacturers; 
the paper goes to paper manufacturers, as do 
also the rags. The boots and shoes are either 
WOrtt by the pickers themselves, or sold. Were 
it not for the fact that many of the sofas, bed
steads, and mattresses come from the poor quar
ters of the city, where disease prevails, and 
must for ·that reason be burnt, the amount of 
actual material supplied by the traveling con
veyer to the furnace would be still less. 

Paper, rags, and the like are at present 
baled by hand. Presses, however, are soon to 
be installed which will simplify the process 
considerably and also cheapen it. It is doubt
ful if this baling and selling of paper will be 
allowed to continue long. In the opinion of 
the Health Department paper is as much a 
source of contagion as a mattress or a sofa. 
At no distant day it will probably be dumped 
into the furnace with the other worthless 
matter. 

up in a package the rubbish and waste paper 
that had been formerly mingled with garbage. 
After that order had been carried out with the 
combined a.ssistancE: of the Police and Health 
Departments, the beneficial ellects of household 
separation began to be felt. Wastes were far 
more expeditiously removed than had thereto
fore been possible. Garbage was sent to Bar-

Rubbish on the Traveling Conveyer Rdt. The Pickers Sort OUt Over HaIr 
the Material and Sell it ; the Rest IS Conveyed to the Furnaces. 

Three fire boxes are provided. After having 
been picked, the rubbish is carried by the belt 
to the furnace hoppers and discharged on a 
single grate. In this manner the gases of 
combustion from one grate are made to mingle 

ren Island, where a private company converted it by 
chemical processes into commercially valuable prod
ucts ; the rubbish was picked by Italian laborers, em
ployed by men who paid the city thousands of dollars 
for the privilege, as a partial return for the valuables 
found in the dumps. 

The Tammany administration which came into power 
after Col. Waring's term expired, . all but undid the 
good work which had been accomplished. Under the 
present energetic administration of Commissioner 
Woodbury, Col. Waring's methods have not only been 
carried out with renewed vigor, but many a decided 
improvement has been inaugurated. So completely 
new was the problem of scientifically disposing of the 
city's refuse at the time when CoL Waring first took 
charge of allairs, that the most he could hope to do 
was to get rid of the collected material as quickly 
and as cheaply as possible. The present 
Commissioner has gone even further. He 
has actually succeeded in converting much 
of New York's refuse material into a posi
tive source of revenue for the city. Col. 
Waring's system of primary separation is 
again enforced. Garbage, as before, is tow
ed out to Barren Island to be converted into 
useful compounds. Over a .  hundred thou
sand dollars is paid to the city for the pick
ing of the rubbish containing valuables 
which have been swept by householders into 
the rubbish heap; the ashes are sold to con
tractors as a filling material, or else are 
dumped behind a crib at Riker's Island, with 
the result that the city is fast a�quil'ing land 
worth $10,000 an acre. This, in brief, is the 
work which has latterly been accomplished 
in New York city. 

In order to understand clearly just what 
is being done to better the sanitary condi
tions of the city, it becomes necessary to ex
plain the meaning of certain terms, and also 
to give a few statistics to show something 
of the scope of the problem solved. By "gar
bage" is to be understood kitchen or table 
waste, vegetables, meats, fish, bones, and 
fat ; under the general term of "ashes" are 
included not only furnace and stove ashes, 
but also sawdust, fioor sweepings and 
st reet sweepings, broken glass, broken crockery, oys-
ter and dam shel'ls, and tin cans; "rubbish" is classi
fied into bottles, paper, rags, mattresses, old furniture, 
carpets, and the like. Every working day some 9,920 
cubic yards of ashes, 3.404 cubic yards of rubbish, 
and 1,399 cubic yards of garbage are collected in the 
boroughs of Manhattan, Bronx, and Brooklyn. The 
total annual amount is, therefore, equal to 3,096,091 
cubic yards of ashes, 1,061,913 cubic yards of rubbish. 
and 4'37,515 cubic yards of garbage. The area from 
which this refuse material must be collected is elluiva
lent to 949 miles of paved streets in the three bor
ou�hs mentioned. (}eo�aphically, New York city, 

pered. Between 47th Street and 134th Street on the 
North River, a distance of nearly five miles, absolutely 
no dump whatever is to be found. As a result, it is 
necessary to cart the material at great expense over a 
great distance to the nearest available wharf. When 
it is considered that the annual cost of carting in New 
York city is not very much less than that of sweeping 
(the actual figures being respectively $1,648,492.25 and 
$2,090,392.87)  the fruit of this opposition becomes ap
parent. In the end the taxpayer must suller. 

Thus far the attempts . of the city of New York to 
destroy its garbage totally by incineration have not 
proven successfuL An experimental plant installed in 
the Borough of Bronx for the burning of garbage 
proved a failure. The city must, therefore, rely en
tirely upon the Barren Island plant, which is con
trolled by a private company, . for the reduction of 

Rubbish Discharged by Conveyer Belt Into Furnace Hopper.� 

THE DISPOSAL OF NEW YORK'S REFUSE. 

its garbage. In some European cities the practice of 
mingling the garbage with fuel has been tried, with 
more or less success. Indeed, sufficient power has 
been obtained to drive electric lighting plants, and 
thus to make at least a partial return for the cost of 
combustion. But actual profit by these experiments 
none of these cities can show. 

Although the burning of the garbage has not been as 
successful as it might h!lve\ been, the same does not 
apply to the destruction of rubbish . At the foot of 
47th Street and North River an incinerator has been 
installed, which has conclusively proven that not only 
can rubbish be burnt, but that the heat thus generated 
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with those of a hotter furnace. The gases are 
discharged directly to a 114-foot stack, after passing 
beneath two 50-horsepower vertical boilers near the 
stack. There is heat enough for another boiler of 150 
horse power. At this plant 150 loads of five cubio 
yards each are burnt every day. Since the actual 
cost of the plant was $20,000, and the privilege of 
handling the material brought to this point is sold 
at $240 a week, the rather good return of $2,480 per 
annum may be recorded. 

Through the courtesy of Mr. F. L. Stearns, the en
gineer in charge of this plant, we are enabled to 
give some data and results of the actual efficiency of 
an incinerating plant based upon tests made by him. 
During a six-hour trial, with a single boiler plant 
on North Moore Street, 3,324 pounds of rubbish 
were fired upon grate surfaces of 40 square feet. 
The ' water-heating surface of the boiler is 324 

square feet. It was figured that the ac
tual horse power developed was 134.7, 
which is equivalent to 22.4 horse power per 
hour. The average weight of material 
burnt per yard was 175 pounds. from this 
it would follow that the horse power per 
yard of rUbbish is at least 7.1. 

For the towing of the garbage to Barren 
Island and for the removal of ashes to Rik
er's Island, twenty-six scows altogether are 
used. Up to 1895 the only dumping boat 
capable of handling the refuse of New York 
was the Barney scow, whose inventor had a 
very clear conception of what was necessary 

,. ·�Qr successful operation, namely, an opening 
' aLthe bottom of the cargo larger than that 

at ·t.!le top, a clear run of water through the 
center of the boat when open, and the dis-

. �h�rge of as much material in a single 
mass as possible. These boats do their work 
well, but are adapted solely .for sea dump
ing; ' they will not dump when at rest, on 
account of the tendency of the two hulls 
to close after the first weight of the load 
has been removed. A boat was therefore 
proposed by Lieut. Com. Daniel Delehanty, 
which was designed and built by Lewis 
Nixon. The first boat, named with admir
able fitness the "Cinderella," was faulty. 
Changes, however, were made which cor-

rected these faults and prove the worth of the sys
tem. Two additional boats have since been built 
which have proven a marked success. The compart
ments in which the load is carried, between the pon
toons, are wider at the bottom than at the top. This 
form of compartment does away with arching and 
bridging of the material on its downward passage, and 
moves the mass more or less as a unit according to the 
proportion of elements it contains, such as street sweep
ings, ashes, and the like. Typical of the entire fleet of 
dumping boats is the "Aschenbroedel ."  a steel pontoon 
steamer carrying its cargo of ashes and street dirt in 
seven compartments situated between. two pontooDB. 
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A Typical New York Duulplng Board. One of the New Steel Collecting Wagons. 

Barney dnmper under outer board is receiving ashes ; IICGW nnder nearer board ls receiving garbage. A vehicle for the sanitary carrying of refuse. 

A Delenanty Steam ScOW In DrydOCks. Showing the_Double Pontoon COnstructiOn. Towing a Barney Dumper OUt to Sea. 

The Old Way of Dumping Garbage at Sea. A Barney Scow in tlJc Act of Dumping at Sea. 

A fonner call1!e of the detllement of beaches in the vicinity or New York. The two hulls hav� separated to dischar::e the material. 

lbe Delehanty Automatic Steam Dumping-Scow .. ASchellbr0e4el." 

tXE Dl81'01AL 01' · NEW YOBlt'B BEI'UBB. 
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Her Eiimellsiens are He feet fiver all ; eea_, 33 feet; 
draft, light 4'72 feet, loaded, 7'72 ' feet; beam of pontoon 
( amidships ) ,  10 feet; depth of hold, 10 feet. In each 

pontoon is a compound surface condensing engine, with 
two cranks set at 90 degrees, the stroke being 14 inches, 
and the cylinders 12 and 24 inches in diameter. As 
auxiliary apparatus the vessel carries a circulating 
pumping engine, condenser, air pump, two feed pumps, 
two injectors, a fire and bilge pump, two ventilating 
engines, besides gearing controlling the cargo com
partment doors. The vessel has a speed of eight miles 
an hour. Her capacity is 400 tons of ashes. 

Commissioner Waring had adopted the plan of sell
ing the manure street sweepings for use as a fertilizer. 
The termination of his commissionership and his un
timely death unfortunately Ilrevented him from carry
ing out this plan personally. Commissioner Woodbury 
has, however, realized to a great extent Col. Waring's 
idea, and is now selling 1,600 sacks daily to the Long 
Island division of the Pennsylvania Railroad for the 
grassing of cuts on the south side of Long Island. 

Brief mention has previously been made to the fill
ing in of land about Riker's Island with the ashes of 
the city. It is largely due to the present administration 
that in this manner land has been formed which in 
value more than offsets the cost of handling the filling 
material, and which has filled the city's pockets with 
thousands of dollars. In an empty crib inclosing 63'72 
acres, ashes have been dumped at the rate of 100,000 
cubic yards per month. By this scheme the city has 
acquired land worth $630,000 at an expense consider
ably less than would have been entailed had the same 
material been towed out to sea and there dumped. 

. '  . .  
A HEAVY ELECTRIC LOCOMOTIVE. 

The most powerful electric locomotive in the world 
bag just been built by the General Electric Company at 
Schenectady, for the Baltimore & Ohio, for use in the 
tunnel at Baltimore. It will handle all the freight 
traffic of the Baltimore &: 
Ohio which passes through 
Baltimore, and will oper
ate over the same sectiou 
as the present electrical 
locomotives built by the 
General Electric Company, 
and which have been in 
successful operation for 
the past eight years. 

Scientific American. 

jeur.al .exel, reduciB� the effective ri�ii.l wheel base. 
The steel-tired spoke wbeels have tires 2% inches 

thick, with M. C. B. standard treE d and fiange, and 
are securely held in place by approved fastenings. 
The axles are made of forged steel, machined all over, 
with 6-inch by 12-inch journals, 8-inch diameter wheel 
fit, and 7'72-inch diameter motor bearings. The cab 
is large and roomy, with the fioor resting on the truck 
frame. The lining fioor is made of ll%,-inch hard pine, 
tongued and grooved, the upper fioor of hard pine 
% inch thick, tongued and grooved, and laid in the op
pOSite direction from the lining fioor. The sides and 
roof of the cab are made of sheet steel. On each 
side there is an entrance door, and at each end there 
is an additional door, which permits of ready communi
cation between sections when coupled together. Large 
windows afford an unobstructed view in all directions. 

The controlling apparatus, consisting of master con
troller, engineer's valves, ·etc., is in duplicate, a com
plete set being located in diagonally opposite corners 
of each cab so that the engineer can stand in the front 
end of the locomotive when running in either direction. 

Each section of the locomotive is equipped with a 
bell and whistle, two locomotive headlights, air-brake 
apparatus, including two engineer's valves and air 
gages, the necessary brake cylinders, foundation brake 
gear, air reservoirs, couplers, draft gear, and pneumatic 
track sanders. The control system is so arranged that 
each section may be operated independently, or two .or 
more sections coupled together. 

• ••• • 
The Pennsylvania Ball_ay Tunnels In Ne_ York. 

The plans for the construction of the Pennsylvania 
Railway tunnels under the North and East rivers 
have been decided upon. The North River tunnel will 
comprise two single cast-iron tubes entering the city 
at the foot of West Thirty-second Street and running 
underneath that street. The shield process will be 
used in its construction. In order to insure . safety, 
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T .... Azure Sky-Its Cause. 

BY I. W. DAVUlSON. 
Everyone notices the blue color of the sky. It has 

grown familiar to us by daily observation from child
hood, yet few persons realize the great scientific and 
artistic interest attaching to this beautiful color. 

Sir Isaac Newton tried to explain the color in the 
year 1675, by referring it to the blue colors seen in thin 
soap bubbles used in his experiments. He thought the 
air above our heads was filled with small particles of 
water, which refiect the blue portion of the sun's light 
falling upon our earth, and thus produce the blue 
tints of the firmament. 

Sir John Herschel explained the color of the sky 
by Newton's theory, but later writers have proved that 
in some important respects his theory was wrong. 

In 1869 Prof. John Tyndall, the famous British physi
cist, found that he could produce "sky blue" by ex
periments in the laboratory. 

For this purpose he filled a glass tube about a yard 
long, and three inches in diameter, with air of one
tenth the ordinary density mixed with nitrite of butyle 
vapor, which is extremely volatile. Then on passing 
through the mixture a powerful beam of . electric light, 
in a room otherwise dark, the mixture precipitated a 
beautiful blue cloud, which in color rivaled the finest 
Italian sky. Further experiments proved to Tyndal'l 
that he had at last discovered the secret of the blue 
color of the sky, which had puzzled the greatest 
philosophers of all ages. 

Lord Rayleigh, the famous professor of experimental 
physics at Cambridge, England, and one of King Ed
ward's original twelve members of the new Order of 
Merit, has investigated Tyndall's theory of the color of 
the sky by profound mathematical researches extend
ing over many years. He confirms Tyndall's theory 
that the blue arises from the refiection of sun's light 
from small particles in the air less than one one-hun
dred-thousandth of an inch in diameter. Billions and 

trillions of these atOJpic 
particles fill the atmos
phere, and by refiecting 
the blue part of the sun's 
light give the dome of the 
heavens a bluish tint. 

Some of the particles are 
water; but most of them 
are composed · of the oxy
gen and nitrogen which 
we breathe. The specifications called 

for an electric locomotive 
capable of handling a 
1,500-ton train, including 
the steam locomotive, but 
excluding the electric loco
motive on a maximum 
grade of 1% per cent at 
10 miles per hour, with 
corresponding higher speed 
on lighter grades. This 
required a weight of ap
proximately 160 tons on 

THE OLD AND NEW ELECTRIC LOCOJ(OT IVE8 OF THE BALTIKORE .. OKlO B4ILkOlD. 

Prof. T. J. J. See, of the 
United States navy, is one 
of the American scientists 
who have studied the sub
ject in another aspect. 
He has observed the color 
of the sky in various alti
tudes in high mountains, 
and in dry and moist 
countries, such as Egypt 
and Greece, and Arizona, 
and the Mississippi Valley. 

t�e drivers for purposes of adhesion, and it was de
dried that the most practicable scheme was to build 
an articulated locomotive consisting of two complete 
80-ton units, operated together as one locomotive by 
means of the Sprague-General Electric multiple unit 
control system. 

lThe section 'of the road to be operated runs from 
Camden Street Station, through the tunnel, to the 
summit of the grade outside the tunnel, a. distance of 
3'72 miles. Under practical operating , conditions the 
motors have sufficient capacity to maintain this service 
hourly, running loaded up the grade and returning 
light. 

The whole locomotive consists of eight G. E. 65 
motors, four on each section. These motors have a 
capacity of 225 horse power each, making a total capa
city of 1,800 horse power. The main body of the truck 
frame consists of a rectangular framework of cast 
steel built up of four pieces, two side frames and two 
end frames, made strong and heavy. The parts are 
machined at the ends and securely fitted and bolted to
gether, forming a strong and rigid structure capable 
of withstanding the most severe shocks without injury. 
The end pieces form the buffer beams, and to these a 
suitable standard draft gear of approved design is 
attached. 

The journal boxes slide in machined jaws in the side 
frames protected .by wearing shoes. The truck frames 
are supported at four points on equalizers. Each 
equalizer rests on a pair of ' half elliptic springs, the 
ends -'of which are supported on top of the journal 
boxes through suitable wearing plates. The journal 
boxes are made quite similar to standard car journal 
boxes, the parts, however, being made larger and 
stronger. The brasses can be easily removed, and by 
dropping down the wearing shoes it is possible to re
move a complete journal box without removing the 
wheels and axles or other parts of the truclr. In 
order that the locomotive may round curves easily, the 
ules are given considerable lateral . movement in the 

the tunnel w111 be prOvIded with two concrete side
walks on a level with the car windows, the object being 
to provide exit for the passengers in case of accident. 
The warning given by· the recent Paris disaster has 
not been ignored. The plans include a lighting cur
rent separate from that which operates the cars. Nu
merous hydrants and hose nozzles will be provided in 
case of fire. The East River tunnel will be similar in 
construction to the North River tunnel, but will carry 
four tubes. 

• • • • •  

Ne_ Balloon Experiments o C  Count Zeppelin. 

According to the Swiss journals, a new activity 
reigns. at Manzell, on the eastern shore of Lake Con
stance, which has become celebrated from the airship 
trials of Count Zeppelin. It appears that the aeronaut, 
whose emulation is awakened by the results of the re
cent airship trials, has decided to begin a new series 
of experiments. It will be remembered that after 
making several trips over the lake with his immense 
balloon, he was obliged to abandon the experiments 
for Jack of funds. Count Zeppelin is firmly persuaded 
that the dirgible balloon will soon enter the domain 
of practice, and is now to renew the trials which have 
already cost such a la.rge outlay. 

.,.1. 

The danger. from electricity, particularly for the 
fireman in directing a stream of water upon an object 
carrying electric current, was the subject of an article 
in a recent issue of Energie, of Berlin, recording the 
results of a number of tests. A man wearing wet 
shoes and standing on a wet plank fiooring, threw a 
jet of water on an electrified plate. At 500 volts and 
an aperture of 0.74 inch in the nozzle, he felt the cur
rent at a distance of 2* feet, and with an aperture 
of about 2 inches could not get nearer than ' about · 3� 
feet. Under the same conditions, but with alternating 
current, he could not stay within 8.2 feet. and at 3,600 
volts he .had to l'8Dl&in at a distance of 281A, feet. 
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His conclusion is that the beautiful red colors of sun
sets and ' sunrises so much spoken of by Greek and 
Roman writers, and so often illustrated in landscape 
painting, arise 'from water vapor in the lower layers 
of our atmosphere, absorbing the blue and transmitting 
the red light. According to Dr. See, the reddish colors 
come from that part of our air within five miles of 
the earth's surface, while the deep blue of the sky 
arises from refiections of minute particles in the higher 
parts of our atmosphere. The water vapor does not 
extend very high, clouds never rising higher than ten 
miles above the earth. The blue streaks cast by 
clouds at sunset show that the red arises near the 
earth, while the blue has its seat very high up. Above 
our atmosphere the sky has all the blackness of the 
darkest night. 

Prof. See has watched the duration of the blue sky 
after dark, and found it to continue for about an hour 
and fifteen minutes, and from this . he shows that our 
atmosphere 'extendS to a height of fully one hundre<l 
and thirty miles. Astronomers have usually found 
the height of the atmosphere by computing the height 
of meteors, but none ever made the height of the at
mosphere over one hundred miles. 

The study of the blue color of the sky thus proves 
also that our atmosphere extends considerably higher 
than scientists have heretofore supposed. 

On our dark days 'the blue color of the sky is shut 
out by clouds, and combinations of colors due to re
flecting clouds and countless myriads of particles in 
the ethereal regions high above the earth give the 
bright light which is so much relished in daily life. 
The nature of the blue sky so much admired by all man
kind since the days of Homer and Job, now fully ex
plained by modern science, still preserves its ancient 
beauty, and will inspire man's mind through coming 
ages. 

. ... .. 
1\mong the interesting exhibits shown by Arlzcma 

at the World's Fair will be an ostrich farm. 
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REMARKABLE CE�EMOlfIAL GARMDTI. 
BY WALTlIB L. 111IASLlIY. 

The explorers for the Jesup North Pacific Expedi
tion, equipped under the auspices of the American 
Museum of Natural History, to investigate the rela
tion of the natives of northeastern Asia to those of 
the extreme northwestern part of America, have ob
tained valuable ethnological data, and collected many 
utensils and dresses intended to illustrate the daily 
life of the isolated tribes, while a careful study and 
comparison of this material will definitely aid, it is 
thought, in clearing up this great and hitherto puz
zling problem. Dr. Berthold Laufer spent two years 
in carrying on reeearches among the inhabitants of 
the Amur River. Two of the most interesting tribes 
visited were the Gold and Gilyak. One of the surpris
ing and astonishing features met with was that the 
everyday life of the people was not in keeping with 
their art. The Gold tribe was found to be a highly 
artistic race of men and women, producing and exe
cuting the most varied and elaborate designs in the 
way of embroidery. These were lavishly displayed 
on their wearing apparel and household effects. In 
physical appearance the Amur tribes are short of 
stature, with long hair. Though Russian subjects, 
they are almost isolated from government infiuences. 
They are a primitive community, incapable of read
ing or writing, and subsisting by hunting and fishing. 
Their province of art seems to be limited to the deco
ration of surfaces. The sense for plastic representa
tion is lacking. Animal and facial carvings are rarely 
met with, save a few rude images belonging to the 
outfit of the shamans, which are not classed as works 
of art. The materials used by the Amur tribes for 
displaying their orname·ntation are wood, birch bark, 
fishskin, elk and reindeer skin, and silk. The silks, 
dS well as the coloring matter, are traded from the 
Chinese. OnE' of the most unique and remarkable 
specimens obtained was a fantastically decorated sha
man's coat, and a number of his grotesque carved im
ages associated with his calling. The garment is 
made of elkskin, and is adorned with a seriee of ani
mal and human figures, intended to typify the super
natural powers of the shamans. The dragon and other 
borrowed Chinese symbols are prominently employed. 
Identical decorations appear on both sides of the up
per section of the garment ; the lower being supposed 
to represent the forests of the animal world, with 
which the shaman has a close connection in order to 
effect his magical cures. The back of the garment is 
likewise ornamented with different designs. The fig
ures are painted in red, yellow, and black. The myth
ology of the Golds is crude and fetish. It includes 
good and evil spirits, with the shaman as mediator. 
He is considereod a supernatural personage able to 
drive bad spirits out of the body and otherwise effect 
m i r a  c ulous 

Scientific American. 

tineJlt. The e.,at i. elle ef Ule IIrineillal feature. ef a 
miscellaneou. collection of Eskimo objecta recently ob
tained by Capt. George Comer, an Arctic whaler, for the 
Museum. It was collected from tribes dwelling in and 
around Hudson's Bay, a territory difficult of access. 
These Eskimos have not come in contact with civiliza
tion or bee'll visited by a white man for nearly a cen
tury, consequently they exist in the most primitive 
condition. The coat has an important ethnological sig
nificance, as it resembles in many details those worked 
by the shamans of the Chukchee and Koryak tribes of 

The Symbolical Demons of a Shaman's Medicine Chest. 

northeastern Siberia: This may indicate an early and 
long-forgotten connection between the tribes of this re
gion with those on the opposite Asiatic coast. The coat 
is made of caribou skin, sewn with sinew and orna
mented with figures cut out of the white skin .of that 
animal's foot. The meaning of the symbolic design in 
figures on the COtl.t is expained to Capt. Comer as fol
lows : The two hands signify that no supernatural be
ing can touch the shaman. On the back are two bears, 
which represent the guardian spirits of the owner, 
while the figure of a small boy, shown over the hands, 

"UCllIliI!, ,e"in, aI • •  _"eItia« himself from )ais fel
low men, passing weeks, night and day, in the open 
air, far from home, suddenly the "new-inspired" re
ceives a message from his spirits and he is at once 
transformed into a woman. He immediately dons 
woman's clothes, acquires a woman's voice, learns to 
perform woman's work, and forgets his former mascu
line knowledge. This fanaticism is carried to extremes, 
and in time the newly transformed is married to a 
man, and during the rest of his life performs the da
ties of a housewife. 

.f •.• 
AlDerlC!an (Jars 0 n EngU .. h HaUway •• 

English railways are adopting, where they can do 
so to advantage, many of those points of American 
railroad practice adaptable to English systems, and 
they are also endeavoring to compete with electric 
street car systems which already exist in fields com
petitive to their · own, and to forestall and prevent the 
building of other lines by establishing railroad sta
tions and automobile services through country dis
tricts as feeders to their own lines. As illustrating 
the subject, a speech of the chairman of the Great 
Western Railway Company, reported in the Times, 
may be cited : 

"Having regard to the fact tbat the company was 
suffering from the comp�tition of tram cars and also 
of motor cars, it had been decided to make an experi
ment in two directions. In the first place, tbey were 
about to establish a motor-car service, by means of a 
combined engine and car, between Stonehouse and 
Cha'lford, in the Stroud Valley. The cars would run 
on the company's lines and arrangements had been 
made for stopping not only at existing stations, but 
at intermediate points, for picking up and setting down 
passengers. In this way a fairly quick service would 
be provided for local . people. The cars would be 
worked by steam and carry 52 persons. He thought 
it was an experiment of a hopeful nature. At any 
rate they intended to see what could be done in that 
way on branch lines and in certain congested parts of 
the country. The board had had under consideration 
many applications in respect of light railways, but 
they were doubtful as to whether there was sufficient 
traffic to justify the construction of such lines, and 
there were also cases in which private persons were 
running a motor-car service along the company's rout.e. 
There seemed to be no reason why they should not 
themse'lves take steps to feed their railway by running 
motor cars, and instructions had been given for five 
to be purchased capable of carrying 22 persons each. 

"The cars, which would be driven by petrol, would 
be built to travel at a moderate speed, and it was 
hoped that they would prove a convenience to the pub
lic as well as feeders to the Great Western system. 
In any case they would show what amount of traffic 

there was in a 
district. One 
advantage of 
motor cars was 
that, if t h e  
traffic proved 
i n s u ffi ci e n t ,  
they could be 
moved e l  s e
where. T h e  
directors b e· 
lieved that it 
was an eX!>E'ri
m e n  t which 
would h a v e 
g o o  d results. 
In any event, 
the outlay in
volved was not 
heavy. T h e  
first service of 
the kind would 
be from Hel
ston to the Liz
ard_" 

••• 

cures i n a 1 1  
diseases. When 
sent for by an 
affiicted tribes
m a n, he ap
pears dressed 
in his ceremo
nial coat. From 
his medicine 
c h e s t  he se
lects a r u  d e 
figure of , the 
animal typify
ing the wicked 
demon who has 
stolen the sick 
man's soul. If 
he has none in 
stock, one is 
hewn on the 
spot. This is 
placed by the 
bedside of the 
invalid. T h e  
shaman t h e n  
commences ( in 
spirit ) , accom· 
p a n i e d  b y  
drum - beating 
a n d  incanta
tion, to take a 
long journey in 
search of the 

cartbou-SlUn Coat Obtainell in Hudson's Bay. Elk-Skin Garment with Symbolical Decoration. 

L. F u e r s t  
( Z e i t s _  f u r  
dietet. und phy
s i k. Therap.) 
strongly r e
c o m m e n d s  
levulose as a 

departed spirit 
of the sick man. After much imaginary resistance, he 
rescues the soul from the captor and restores the same 
again in the body of his patient. If by chance a re
covery is effected, the shaman is usually highly re
warded for his services. The coat here figured is the 
first to be exhibited in America from this untraveled 
and remote region. Another extraordinary shaman's coat 
Is con�idered of especial interest, from the fact that it 
is the only known specimen so far collected or If;nown 
belonging to an Eskimo ; besides, it comes from the 
most northern portion of land on the American con-

REIlARKABLE CEREMONIAL GARMENTS. 

calls to mind a vision which the shaman had when he 
received the supernatural power. The alternating cir
cles of black and white fur are intended as good-luck 
omens to the . owner, which will bring him success in 
seal-hunting, and success in his efforts to dispel bad 
spirits from the body. Mr. Waldemar Bogoras, who car
ried on researches among the tribes of northeastern 
Siberia for the Jesup Expedition, informed the writer 
of a remarkable phase of shamanism among the Chnk
chee tribe. While undergoing the initiation necessary 
to acquire shamanistic powers. such as refuling fOOd, 
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food for chil
dren. It may 

be' used Instead of saccharose or lactose to sweeten in
fants' milk, to which it imparts a pleasant fiavor, 
while it never occasions the digestive disturbances to 
which the use of other sugars often give rise. Slightly 
older children, who often lose weight when weaned, 
take levulose chocolate and syrup readily. Levulose 
is of marked benefit to badly nourished children and 
to those recovering from Illnesses. When given to 
children suffering from glandular en'largements, tuber
culous or non-tuberculous, the effect on the glands 1s 
equal to that of cod-liver 011. 
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RECENTLY PATENTED INVENTIO'NS_ bolting machines having a gyratory motion is 
equally adapted to all sieves having a similar 

Electrical Device". motion_ 
FIRE-SIGNAL_-J_ H_ DIXON, Pittsburg, STAMP-AFFIXER_-J_ OLSEN, Jersey City, � ·a. The in�ention 

.
of Mr. Dl�on r�lates to I N. J. In this patent the invention relates to .llltomatic til e-SIgnals, and m�l e  par tic�larly I improvements in stamp-atHxers ; and the obto the type in which a wire 18 made fusible . t 's the provision of a device by which �()l' the purpose of sounding alarms. The oh- l '!��m�s mB.y be easily and rapidly applied to Ject is to provide a cheap and practicable de- letters and other pieces of mail-matter, the vice for causing and . transml�tlng signals in stamps being moistened, cut, and pressed in "ase of tire in a bUIlding wIth a minimum proper sequence to securely atHx them., liablllty of signals being induced from other 

JACK.-W. R. LEWIS, Montezuma, Iowa. "auses than fire. 

EngineerIng IlnprovelDents. 

HTEAM-'l'RAI'_-G_ .H_ HILGER, Chicago, IlL 
In l'arrying out this invention, which relates 
to improvements in steam-traps for receiving 
the water condensed from a steam heating or 
other apparatus, the inventor has particularly 
ill view the provision of an extremely simple 
device which shall receive the water con
densed from steam-coils or similar apparatus 
where it is required to remove the condensa
tion in order to �eserve what is commonly 
known as "dry" steam. 

PUMP.-G. W. MEYER, Sparrows Point, Md 
In this case the invention has reference to a 
duplex pump adaptable to all ordinary pur
poses, but especially adapted for use in places 
which are confined and otherwise ditHcult of 
access. It may be operated by any lIuid under 
Ill'essure ; but compressed air is thought to be 
most effective. 

. 

In this invention the improvement refers to 
a screw jack, the leading feature of which is 
a novel ratchet arrangement for operating the 
jack, which may engage the screw jack in any 
position and may be applied to or removed 
from the screw at wilL The jack may be read
Ily handled and stored in a relatively small 
space. 

RATCHET-LEVER.-L". P. JACOBS, Earl
ing, Iowa. The intention in this case is to 
provide a lever whereby the initial movement 
of the lever toward the released position wm 
operate automatically to release a dog from 
the rack-segment, thus dispensing with the 
necessity of separate devices on the handle of 
the lever for releasing the dog before the lever 
can be moved to released position. The inven
tion is especially designed for use in connec
tion with wagon-brakes. 

WASHING-MACHINE.-E. A. GRIFFIN and 
HESTER M. GRn'�'IN, Altoona, Pa. One object 
in view in this invention is the provision of 

ROCK-DRILL ATTACH 1II E1 .... .f.-D. A. means for supporting a vessel so that it can 
OWEN, Poultney, Vt. The object of the in- turn freely and be capable of easy operation 
vention is to provide a new and improved rock- by hand. A further object is to retain a rub
drm attachment for drming holes in rGCk to her in a stationary position within the oscil
facilitate the splitting of the rock along a latory vessel hy improved means, which permit 
desired line of fracture or cleavage upon fir- the rubber to be raised or lowered and also 
ing the explosive with which the hole is allow the rubiler to be lifted with the vessel's 
charged. The device can ile readily applied cover to a raised or opened position. 
to rock-drllls now used, ily ciIanging the shank FLOUR _ BOLTIXG MACHIXE. _ C. L. of the drlll, to accommodate the cutter. 'YHITE, Anderson, Indiana. The present in-

STEAM-TURBIN E.-A. J. TAPLDI, Wash- vention includes improvements in the means 
ington, D. C. Mr. 'l'aplin's oilject is to pro- for imparting a swinging hody movement to 
vide a construction for driving the propellers, the cylinder of the machine ; also, in the 
to provide the propellers in pairs, one right means for rotating independently of the cylin
and the other left, and to operate them inde- del' proper the horizontal brushes which clean 
llendently so they may be used singly or the parallel sieves and gathering-boards ar
jointly for steering the vessel without the aid ranged below them ; also, in the construction of 
of a rudder. The mechanism secures greater such boards the better to deliver the sifted 
screw capacity and speed in a vessel and con- product to conductors arranged at the outer trois the lIow of lIuid vapor-such as steam- side of the cylinder. This invention is an im
in a manner to easily operate the reversible provement upon a former patent received by 
turbines and screws operated thereby to pro- Mr. White. 
pel and steer without a rudder's use, with REVERSIBLE TRANSMISSION GEAR.-safety, economy and without vibration. 

J. A. DICKEY, Columbus, Indiana. This appa-MARINE PROPULSION.-A. J_ TAPLIN, ratus is fitted with a clutch for directly con
"'ashington, D. C. The object in this case necting the driving and driven elements and 
is to provide a mechanism for propelling the a set of gears for connecting said elements to vessel, including draft-propellers, which may run the driven elements in the opposite direc
be operated by lIuid-vapor, water, or other tion, the clutch and gears being arranged the power, seeking to produce a vessel-propelling one to be inactive upon the other, and vice mechanism direct in operation, of minimum versa. 
weight, of little or no vibration, which will CAM.-W. H. DAILY, Carthage, Ill. In car-����;ing
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vention is to provide a simple, durable, eco
nomic, and effective form of hay-loader espe
cially adapted for use on large ranches where 
hay in quantities is to be gathered and stacked, 
the device being adapted to save the expense of 
shocking and pitching, and, in a measure, rak
ing the hay into wagons. 

Pertaining to Vehicles. 

TRACE.-F. D. THOMAN, Toledo, Iowa. The 
aim in this improvement is to provide a trace 
which has no leather parts to wear, one which 
is pliable and strong, readily attached and de
tached. The invention consists of a wire
cable body portion surrounded by a tightly
coiled covering of metal and detachaJ)le hame 
and whitHetree connections. This body-portion 
is surrounded by a waterproof covering which 
is in turn surrounded by a tightly-coiled cov
ering of metal, with detachaille hame and whif
/Ie-tree connections. 

BICYCLE-GEAR.--J. H. Tms:\IEN, New 
York, N. Y. The aim in this invention is lhe 
provision of a bicycle-gear more especially de , 
signed for transmitting the motion of the 
sprocket-chain to the rear or driving wheel 
of the bicycle in an economical manner, at the 
same time insuring a high speed to the bicycle 
and utilizing the power exerted by the rider 
or motor to the fullest advantage. 

W AGON.-S. H. BOONE and C. W. STAPLE S, 
Burtts Corner, New Brunswick, Canada. In 
most low-down axles wagons the front of the 
wagon-body is of reduced dimension and is 
not available for receiving its proportion of 
the load. In this invention the wagon-body 
may be of full dimensions throughout, and i t  
extends beyond the front axle, thereby accom
modating a larger load. This principal advan
tage is due to the inventor's improved manner 
Gf mounting the body on the front axle. 

TRUCK.-T. H. BROWN, Sterling, Kan. By 
this invention a harrel of heavy goods, such as 
sait, can be picked up with ease and placed on 
a SllOt without touching it with the hands in 
loading or unloading. 'l'he clasp-arms work 
automatically and extend in front of the 
wheels, so that the truck being pushed in 
front of the barrel the arms roll and adjust 
themselves to the barrel below the quarter
hoop. '.fhe wheels being back, the clasps read
ily pass between adjacent barrels to position 
to engage with the quarter-hoops. �Ieans are 
provided to pull the barrel onto the truck. 

lIfOYING-YA�.-A B. YETTER, New York, 
N. Y. The purpose of this invention is to 
provide a construction in which the body is 
roller-supported upon a running-gear and 
means for retaining the van upon the gear 
while in transportation. After the body has 
received a sealed load, to provide means by 
which the body may be released from its fast
ening devices on reaching a storage-house and 
without impediment transferred to a platform
truck, so that the body can be carried to any 
position by an elevator or other means. A 
van-box so constructed dispenses with many 
handlings of transported material, saves time, 
and wear and tear of articles. erties of a vessel, and furnish a propeller and 

whi�h shall take its load at a point farthest engine capahle of driving a vessel at the great- f�'om the center or at the greatest point of est speed attainaille with safety and economy. leverage and shall release such spring at a 
RED1�CJXG-VALV E.-S. M UNSON, Hast- point nearest the center or at the shortest Ralhvay. and Their Acce","orles. 

iugs, Neb. This valve is more particularly p oint of leverage. By this means it is possi- RAILWAY-SWITCH.-T. T. CHALONER, New 
for use on air-llrakes on railway-trains ; and ble to compress a spring or a gas without the York, N. Y. In the present patent the inven
Ihe object is to provide one of simple con- loss of any power save friction and with the tion has reference particularly to improve
,truction for gradually reducing the brake- least possible jar to the machinery and the ments in railway-switches, and the object in 
l'ylinder pressure from eighty-five pounds to operator. view is the provision of a switch of simple 
lifty pounds in ahout twenty seconds, when 

l' LI COUNTING MACHINE. _ W construction that may lle readily and positively 
l ilt' tlfty pounds pressure remaining in the I , -

. . . 
shifted by a motorman or driver on a moving 

hmkp-l'ylinder will be maintained until the i BROUGH, BaltImore, lIld. ThIs improved ma-
car. 

I min l'�mes to a stop or the brake is released I chine Is ada��ed to �ount automatically pllls 
I t il b th i ' or other slmllar artIcles rapidly and aecu- AUTOMATIC BRAKE FOR RAILWAY-vO un ar y y e eng neeI'. 

rately without injury or adhesion of one to VEHICLEs' -E. L. CRIDGE, l'assaic, N. J. In 
the other. A , distinguishing feature of the this case the invention relates to an automa tic 

Hardware. contrivance is an endless tra veling belt having hrake for railway-vehicles, a more Particular 
COMBINED LOCK AND LATCH.-A. 111. groups of sockets for receiving the pills or oilject being to devise means for automatically 

DUYLE, Leoti, Kan. '.fhis device is an extreme- other a rticles to he counted, the pockets being venting the air-ilrake of a locomoth'e, there
Iy simple secure lock that is devoid of springs ; so arranged as to facllltate discharge of the by causing the mechanical ilrakes to lle applied 
may be locked or unloc]{ed with a key or by pllls at the proper time in the travel of the in case the engineer disregards a semaphore-
manipulation, and a right and left hand latch belt. signal. 
( hat is reversible readily, is adapted to oper- RAILROAD-RAIL HOLDEH FOR lIfE'TAL 
ate to lock it entirely by its gravity, and con- 0'- Interest to Fal"lDers. CROSS-TIE S.-J. KATZENlIEYER, Kirby, Ohio. 
sisting of a single piece operative by a knob- HARVESTER. - lL TRAEGER, Auburn, The present invention refers to means for de-
spindle rotatable in either direction. Wash. In this patent the improvement re- tachably holding the track-rails of a railroad 

CHISEL.-N. , H. SMITH, Bonaparte, Iowa. lates to a machine for shelllng and separating secured upon metal or other cross-ties, and has 
'l'he object in view is to provide a chisel with peas from the hull ; and it comprises means for its object to provide novel features of con
cutting edges so constructed that the fiber for effecting the"e functions combined in a struction for the purpose indicated. There i s  
o f  the material being turned wlll b e  cut 011' I novel mann�r into a. wheeled �pparatus adapted a special provision for accommodating the 
in a smooth manner, not broken, and then rap- to be assocIated WIth a cuttmg or harvestl�g shifting ends of a track-rail and frog-tongue 
idly removed. With this tool rapid, accurate, apparatus and drawn through the field m at a switch, this detail comprising the addi-
and smooth work in squaring up ends, remov- which the peas are grown. Uon of a chair. 
ing superllllous grooves, "ither vertical or HOISTING DEVICE FOR SACKS, BOXES, DUMPING-CAH.-W. II. DAVIS, Parachute, 
oblique, in making pulleys, rosettes, or disks ETC.-C. SERLEY, Wilbur, 'Yash. This Is a Col. In carrying out this improvement, which 
is tacllltated. It is useful and rapid in all , simple, practical, and etHcient device for hoist- has particular application to railway dumpface-plate work and in getting work ready ing and plllng sacked grain, boxes, or other ing-cars, 1111'. Davis has in contemplation the 
for other tools. material. in a very rapid, convenient and eco- construction of a car of the "hopper-hottom" 

I'I PE-BENI)JXG TOOL.-C. W. lIlILLER, nomical manner. By means of this machine type, wherein a load of dirt, coal, ore, 01' slm
New York" N. Y. In this case the invention two men can pile high about foul' sacks of ilar material passing through an opening in 
relates to improve?,ents in tools fo: bending I 

grain per minute, which is mo�e th�n twice the bottom of the car will he directed to pre
metal pipes, an obJect being to prOVIde a tool the amount handled by the Ol dinar y block- determined points 01' places alongside the car 
by means of which a very considerable preSS-

I 
and-tackle apparatus. and out of the way of the wheels thereof. 

ure may be brought to bear upon the pipe or LOADING OR UXLOADING A PPARATFS. GRAIN-DOOR.-J. E. DRAKE, Biue Uapids, 
tube, thus making it possible to bend pipes -W. T. SlUTH, Ames, Iowa. Though appli- Kan. The purpose of this improvement is to of comparatively rigid metal with little man- cable to different purposes in the arts, these construct a suhstantial grain-door for freight
ual exertion and without danger of breaking I improvements have reference more especially cars, which door will involve few parts and the pipe at the bend. to apparatus for loading and unloading shocks none readily detachable, thus making it prac-

1 of hay, wheat, barley and other grain while tically impossible for the parts to he stolen, 
MachInes and Mechanical Devices. in the field ; and the principal object of the as frequently happens at obscure railway
CLOTH-CLEAN ING ATTACHMENT FOR invention is to provide apparatus which is stations. The door is so constrncteil that 

FLOCR-BOLTS, ETC.-J. CHARLES. Charlton, simple in construction an.d organization be- when moved into inactive position it will not 
Md. The object in this Improvement is to sides being thoroughly effective and reliable interfere with the use of the car for ordinary 
provide 'means for brushing the cloth of lIour- '  in operation. as well as capable of easy hand- purposes. 
bolts, 'and to that end the inventor has con- I ling or manipulatioll. BRAKE MECHANISM FOR CARS.-W. S. 
structed a useful attachment which while in- HAY-LOADER.-C. J. ROMWALL and W. C_ HOWLAND, Old Saybrook, Conn. This mechan
teIided to be used in connection with f1our- PITT, Lovelock, Nev, The purpose of this in- ism includes main and supplemental or emer-
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gency devices for- controlling the brake-shoes, 
the construction of both being applicable to 
any car, and such that the main brake may be 
used independentiy of the emergency brake, 
and whereby the supplemental mechanism may 
be almost instantly applied to the brake-shoes 
to add to their gripping power upon th .. 
wheels for stopping the car instanter even 
upon a decided downgrade. 

S PARK-EXTINGUISHER.-J. W. BRYAN'I', 
Crewe, Va. The improvement is adapted for 
use on locomotives, and the object is to pro
vide a construction by which to thoroughly 
extinguish and pulverize the sparks and cin
ders without impeding the discharge of same 
from the stack, whereby the engine will be pre
vented from throwing sparks or fire, the draft 
of the engine will be increased, and the enginp 
enabled to clean its front of all cinders and 
sparks, thus permitting of a practically perfect 
draft. 

Miscellaneous. 

SPUR ATTACHMEN'l' FOR LEGGINGS.-
W. C. BROWN, U. S. Army. The object in Cap
tain Brown's invention is to provide a spur at
tachment for leggings, such as used by cavalry
men and other horsemen, the attachment per
mitting the user to qUickly remove the yoke 
and rowel from the supporting member when
ever the user wears the leggings under circum
stances that render spurs undesirable, the at
tachment also permitting immediate attach
ment of the yoke and rowel whenever desir
ing to use the spur for its legitimate purposes. 

CARD.-E. B. CARPENTER, Plymouth, Indi
ana. One of the impoi·tant objects of Mr. Car· 
penter's invention is to provide a card readily 
a ttachable to any projection, such as a door 
knoil 01' the like, the shape of the article being 
such that the likelihood of the card being dis
turbed will be obviated. Another object is to 
furnish an improved card with a tongue or ex
tension cut from the material of the bIalik, 
such tongue serving as a support or brace for 
the card whenever it is desired to apply the 
same in an upright position. 

ARTIC LE-ATTACHER.-E. B. CARPENTER, 
Plymouth, Indiana. In this patent the inven
tion relates to improvements in an article for 
suspending and retaining cRnes, umbrellas, 
parcels, and the like. Great inconvenience is 
caused and many articles are lost through care
lessness, when purchasing in large and crowded 
stores. The invent{)r's object is to provide 
means wherehy articles such as those men
tioned, may be ' connected with the person of 
the wearer, to oilviate the possiblllty of losing 
the same. 

CHIP-RACK.-S. A. COHEN, New York, N. 
Y. This game accessory has for its pm'pose 
the provision of a chip-rack which is arranged 
to permit easy and quick attachment to or 
removal from a table and to bring the rack 
in position for a player to conveniently place 
the chips into the rack or remove the same 
therefrom. 

MAIL-BOX.-I. F. COLLINS, Sabetha, Kan. 
This mail-box is particularly adapted for use 
on rural mail-routes ; and the object of the im
provelIlen t is to provide a hox so arranged as 
to protect the deposited mail-matter from rain 
or snow and which can he quickly opened and 
closed, resulting in a great saving of time in 
collecting and deli vering mail. 

MOUN'l'IXG FOR RIFLE-TELESCOPES.
C. E. STALLCOP, Sac City, Iowa. The holders 
or mountings proper for the telescope in this 
invention are provided with springs which hellr 
upon the telescope to press it both downwal'l! 
and laterally, and In connection with such 
mountings a graduated slide is provided· which 
is practically wedge shaped and furnished on 
its inclined edge with an open slot whose 
shoulders are adapted to engage the mount
ings. By means of an adjustment the tele
scope may he lifted 01' pressed laterally and 
held in position. 

HAT.-L. 111. STIREWALT, Toledo, Ohio. 'l'he 
present invention is an improvement in hats, 
in which the inventor includes caps and simi
lar head-coverings ; and the object is the pro
vision of a novel construction of ventilated 
hats aiming to avoid baldness and other in
juries which result from wearing of air-tight 
unventilated hats. 

COLLAR-FASTENING CLASP.-CAROLINE 
LASSEN, New York, N. Y. This clasp is de
signed particularly for use in fastening collars 
used in connection with ladies' shirt-waists. 
Primarily the inventor's object is the provision 
of a collar-fastener which shall overcome the 
numerous objections to other fasteners, such 
clasp dispensing "'ith pins and enahling such 
fasteners as hooks and eyes, buttons, and tne 
like to be disca rded. 

PF�IP ATTACIDIEN'.f FOR PORTABL�l 
CANS.-P. J. BLACKlIOX, Corsicana, Texas. 
This contrivance provides means for detach
ably connecting a liquid-lifting pump with an 
ordinary commercial packing-can containing 
coal-oil, and thus enables the convenient trans
fer of the liquid contents of the can into a 
lamp or other receptacle. 'l'he improvement 
faclli tates the transfer of oil, prevents loss, 
and lightens the lahor of tilling lamps from the 
original packing-can. 

�1EA:"iil FUn ATTACHIXG P I NS TO 
�mTAL I'LATEil.-II. F. NEHR. Brooklyn. N. 
Y. As it is ditHcult or practically impossible 
to solder metal to aluminium, it is the gene1'al 
practice in waking badges or the like of tbis 
metal to me'..ilanically secure a brass or alml. 



la. metal plate In the back of the aluminium 
slate, and to this brass plate the pin Is 
soldered. This method requires considerable 
time and adds to the cost. Mr. Nehr's object 
s to provide a simpler means for securing 
he pins. 

ACCOUNT-BOOK HOLDER.-A. J. SHAUL, 

Quimby, Iowa. This device is adapted for 
holding account and other books for containing 
records and which when not In use require to 
be deposited In safes. By means of stepwise 
adjustment the top or upper portions of the 
books permit of convenient Inspection, and the 
names of parties with whom the aCC Junts are 
kept being printed on such portions a selection 
may be instantly made. The book holders 
may be readjusted Into a compact form, so 
as to occupy minimum space when stored In a 
safe or vault, without removal of the account
books. 

NOTE.-Copies of any of these patents will be 
furnished by Munn &; Co. for ten cents each. 
Please state the nam� of the patentee. title of 
the inventIOn. and date of this paper. 

Buslnus and Ptrsonal Wants. 
):tEAD .THI.S . COLUMN CAREFULLY.-You wIll lind mqUIrIes for certain classes of articles 

numbered in conAAcu�ive order. If you mauu
facture these goods WrIte us at once and we will send you the na�e and address of the party desir
ing the mformatlOn. iu every ease it i s  neces
sary to give the number oC the Inquiry. 

MUNN &; CO. 

ltarine Iron Works. Chlca�o. Catalojlue free. 

cl!:'����Y
&8 
�'!;I

t�rc�·-For molds for molding arti

AUTOS.-Dnryea Power Co., Reading, Pa. 

PI!��':-!�y No. 4694,-�'or manufacturers of tobacco 

.. li. S." Metal Polisb. Indianapolis. Samples free. 

el:p'!.��!,!. No. 4696.-For makers of long distance 

Handle '" Spoke Mchy. Ober Mfg. Co .. 10 Bell St., 
ChBllrin Falls, O. 

a�.r��:�r.::at:s
�96,-For outfits for bath purposes 

Send for a copy of .. Dies and Die Making ; " '1. post 
paid. J. L. Lucas, Bridgeport. Conn. 

Inquiry No. 4697'.-For dealers in trial test sets 
for opticians. 

Mechanics' Tools and materials. Net price catalollue 
Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 469S.-For a machine for drilling two 
holes at once in a joist, used by electriCians for inside 
wiring. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co .. Box 13, Montpelier. vt. 

rn�nlrv No 4699.-For parties engaged in the 
development of electrIca.1 inventions. 

Sheet metal, any kind, cut, formed. any shape. Prompt 
work. Metal Stamping Co. Niagara Falls. N. Y. 

Inqalrf' No. 4'JOO.-For manufacturers or dealers 
n slot or COin vending or amusement machines. 
American inveutions negotiated in Europe. Felix 

Hambur.!er, Equitable Building. Berlin, Germany. 

to��::!J·ro�:����a
.
t-;��rs. manufacturers of gun 

Let me sell yoor patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquirv No. 47'02.-F'or dealers in sewing mao 
chine repairs. 
For Machine Tools of every description and for Ex· 

perimental Work call upon Garvin's. 14'd Va rick, cor. 
Spring Stroots. N. Y. 

Ioqulry No. 47'03.-For makers of flue cleaners 
for boilers. 

We manufacture anythinIC in metal. Patented arti
cles, metal stampinIC. dies, screw mach. work. etc .• 
Metal Novelty Work!', 4B Canal Street, ChICago. 

Inquiry No. 47'04.-�'or a small cold storage ma 
chine. 

The largest manufacturer in the world of merry-Q'o
rounds, shooting galleries and hand organs. For prices 
nnd terms write to C. W. Parker. Abilene, Kan. 

Inquiry No. 4703.-For deal"r. in insulating 
rllsolite varnish manufactured by Messrtl. Frischsoer 
& Co., d Vienna, 

Empire Brass Works. 106 E. 129th'·Street, New York. 
N. Y., have exceptional facilities formanufacuring any 
article reqniring machine shop and plating room. 

Inquiry No. 47'Uti.-For milkers of compressed 
air cleaning machine. 

The celebrated .. Hornaby·Akroyd " Patent Safety Oil 
Engine 18 built by the De LaVergne Refrilleratinll Ma· 
ohine Company. Foot ot East iasth Street, New York. 

Inquiry No. 47'07.-.1"01' hard cast iron castings, 
&8 used for coffee mill grinders. 

Contract manufacturers of ha.rdware specialties, ma
chinery, stampings, dies, tools. e&.c. Excellent market
nl( connections. Edmonds-Metzel Mfg. Co., Chicago. 

O�DO���Jn!. O�a!'li'!��!r�a':n��lls:�l
h���pact mo-

Manufacturers of patent. articles. dies. metal stamp
ng. screw machine work. hardware speciaJties, machin
ery and toois. Qoadriga Manufacturing Company, 18 
South Canal Street. ChiCBllo. 

Inquiry No. 47'tl9.-For milkers of .ewing mao 
chine neeales and machinery for making the same. . rr Send for new and complete'catalogue of Scientific 
and other Books for sale by Mann '" Co., 30'1 Broadway 
New y.ork. Free on appliQ&tion. 

Inquiry �o. 47'lU.-For makers of hot Winnie 
kettles for seiling bot sausage. 

Inquiry No. 47'11.-For a second·hand copper 
kettle of about six barrelll. 

Inquiry No. 47'12.-For makers of collapsible 
ubes. 

Inqulrv No. 47'13.-For dealers III machinery for 
making starch from ootatoes. 

Inquiry No. 47'14.-For the inventor of the ma
chine for making cotton belting. 

Inquirv M 47'16.-For makers of novelties and 
speCllllties. 

Inquiry No. 47'16.-For makers of tools, Ilold 
wire and shell. for making gold wire novelties. 

Inquiry No. 4 7'17' .-For a device for keeping 
screen doors from blowing open and slamming with the 
wind. 

Inquiry No. 47'tS.-For some good selling article 
101' the winter montba. 

Scientific Amerleaa 
1110·3 B. T. A. per pound. It wlII require 68 1, CIO�k, e!ectric.' �'. W. Moore . . . . 

,
' . . . . . . . . .  741,358 

more heat units to evaporate from a feed. L'Iock, electric programme, E. .r. Acker-
water of 32 deg. IJ'. Therefore one boiler i eJos:�':� i.J: ' 'E: ' Cb�P��� : : : : : : : : : : : : : : : : : :  +:t::�* 
horse power equals an evaporation of 28 14 t;lothes drier, G. lL G. & W. H. Weston . 741 ,202 

pounds under these conditions. g���;.s &����
e
rH.°·B�IW��Ph;�Y : : : : : : : : : : :  +:U�� 

HINTS '.r0 CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. This is tor 
ocr information and not for publication. 

Referenoes to former artieles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers requirf' not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any artlele not adver
tised In our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

NEW BOOKS, ETC, 

DETAIL DRAWINGS OF A FOUR-FURNACE 
SINGLE-END SCOTCH BOILER. Togeth
er with Diagrammatic Pipe and Aux
iliary Plan used in Connection with 
a Triple Expansion Engine and a 
1,250-Horsepower Triple-Expansion 
Engine. With Key Naming and De
scribing Every Part of the Engine. 
New York: Reprinted from and 
Published by Marine Engineering, 
New York. Price $1. 

Coal hod and sieve, combined, 'V. H. Byar 741,454 
(joal screener and bagger, J. H. Gmelin . . . 741,H98 
Coating, antifouling, G. D. Coleman . . . . . . .  741,228 
Coatingl'5, making antifouling, G. D. Cole-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,227 
Coffee cooker, P. Renner . . . . . • . . . . . . . . . . . .  741,547 
ColI'ee pot, J. W. Vogan . . . . . . . . . . . . . . . . . . .  741,196 
ColI'ee substitute, M. H. Just . . . . . . . . . . . . . .  741,041 
llolumbarium cell, W. J. Mathews . . .  : . . . .  741,355 
Combing machine, Circular, J. H. White-

head, et al. . . . . . . . . . . . . . . . . . . . . . . . . . .  741,088 
Compasses, drawing, J. Wild . . . . . . . . . . . . . .  741,425 
Composition of matter, W. A. Lawrence . . 741,259 
Compositor's stick, �'. W. Weeks. . . . . . . . . .  741,423 
Concrete or cement building block, J. H. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,04Q 
Condenser, C. A. Parsons . . . . . . . . . . . . . . . . . .  741,:'.70 
Conveyer, pneumatic, W. W. Annable . • • . • .  741,435 
Conveyer system, H. W. Blaisdell . . . . . . . . .  741,447 
Cooking utensil, O. A. Lane . . . . . . . . . . . . . . . 741,348 
Corner strip, IJ-. L. Union . . . . . . . . . . . . . . . . .  741,288 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Detailed drawings of standard machinery t:ors;�n�us��: .  ����� .  ����� . ��:: . �' . .  �:. �:i: 741,237 
carefully lettered and provided with a key Cotton gin, W. H. Baskin . . . . . . . . . . . . . . . .  741,443 

are among the most useful means of education ' 3�!�':,n g;-e��keOS��\��i�n:, 
o�· I��:ii.�b.;.pp;,: 741,085 Scientifio Amerioan Supplements referred to may be 

had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
and reference In marine use. The detailed ratus, A. H. Mitchell. . . . . . . . . . . . . . . . .  741,525 

Minerals sent for examination should be distinctly 
marked or labeled. 

drawings of a four-furnace single-end Scotch 8��!�el:?aw.
nW.

A
ca�������: : : : : : : : : : : : : : : : :  f��:�g� boiler and a 1,250·horsepower trlple-expan- Curb box and cock support, J. R. Finn . . . .  741,477 

slon engl!le are reprinted from and published CUrI'ent machine and apparatus, continuous, . 

( 9206) J. A. McD. says : CouId you in-
by Marine En,.lneerlng and are excellent examp· curt�;' fi��re: ii.' i;.· H;"ii�y: : : : : : : : : : : : : : : :  +:g�� 
les of this class of work. They are well Cyanid solUtions, treating, W. H. Davis . .  741,231 

drawn and the lettering Is conveniently dis· ����a�t�������i, �: �;':;;'a���� : : : : : : : : : : :  m:��� form me In regard to the welding of copper ; 
Is It stili considered a lost art, or Is It readily 
done over the country ? Are there people look
Ing for the secret ? Would you say we can 
weld copper successfully ? A. The welding of 
copper Is not considered, so far as we are 
aware, a lost art. A number of companies are 
now welding copper without any serious dlffi· 
cultles, we believe ; and the trouble which 
there has been In the past has been caused 
largely by the difficulty of getting sufficiently 
pure copper in the market. "'e know of no 
one who Is looking for the solution of this 
problem . 

posed, ·a feature which has been too often neg. Digester, T. W. McFarland . . . . . . . . . . . . . . .  741,530 

lected In this kind of work. For protection Distilling apparatus, wood, A. A. McKethan 741,157 

the drawings are Inclosed In a cardboard cover. g��� �:�t.el��·it':tt�������?��: : : : : : : : : : : : : m:!i� 
Dough mixing machine, H. H. Wilson . . . . . . 741,003 
Draft evener, A. B. Fogle . . . . . . . . . . . . . . . .  741,124 

INDEX OF Drawer bottom, E. Ohnstrand . . . . . . . . . . . . . .  741,362 

INVENTIONS ��i��infrr:�fe��at�s'D?'Y!;'n��� : : : : : : : : :  : : : :  +:g�� 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

October 13 , 1903. 

Dust guard, G. H. S. Soule . . . . . . . . . . . . . . . .  741,383 
Dye and making same, green sulfur, R. 

Gley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,030 
Dyes, making azo, F. Scholl. . . . . . . . . . . . . . .  741,552 
Eaves trough, B. H. Gedge . . . . . . . . . . . . . . . .  741,027 
Eaves trough hanger, B. H. Gedge . . . . . . . . 741,028 
Egg beater, �'. Maurer . . . . . . . . . . . . . . . . . . . 741,586 
Electric furnace, F. E. J. Hatch . . . . . . . . . . 741,333 

A N D  E A C H B E  A R I N O T H A T 0 A T E. �l����l� �.?n'!,����,
m

�J��in�
or

�';,'"rt:r c:rr6��� 741,272 

( 9207) C. W. says : Would you kindly lSee note at end of J.i8t about copies of these patents. I Elec�i� s�it�b: J:."H: ·ii';�bY: : : : : : : : : : : : : :  +:Hl� 
Inform me of the best method to pump sea 
water from a sandy beach, when at present 
considerable difficulty Is experienced by the 
sand choking the pipe and steam pump, al· 
though the suction and X pipe Is run out 200 
feet from shore ? Is there any way of keep· 
Ing the sand out of a well If sunk on the 
beach ? I suggested digging a well and sinking 
a barrel with the suction pipe cemented through 
the bottom and burled In the sand, but they 
tell me that the barrel would soon fill up 
from underneath ; would that be so ? Any 
Information on the subject will be thankfully 
received, also as to what pump Is considered 
the best for salt water. A. In reply to your 
Inquiry regarding the best method of pumping 
water from a sandy beach, we would advise 
you to have your pipe run out as far as 
the conditions will allow and then have the 
pipe as large as you conveniently can, pref· 
erably with a flaring or funnel-shaped open· 
lng, so that the velocity of the water as It 
enters the pipe will be very small. Extending 
your suction pipe another 50 feet Into the 
ocean would not appreciably Increase the work 
on the pump. The additional work would be 
caused only by the slight amount of additional 
friction. For pumping salt water, It Is best 
to have a pump with a bronze-lined cylinder, 
a bronze piston and piston rod, and bronze 
valves. Almost any of the well·known pump 
manufacturers will be able to furnish you 
with such. 

Aerial navigation apparatus, C. E. Van 
Deventer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,568 

Air brake for motor road vehicles, H . •  Le-
dermanll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,261 

Ail' brake, railway automatic emergency, 
J . P. Birmingham . . . . . . . . . . . . . . . .  . . 

Air draft heater, J. McDermott. . . . . . . . . . .  . 
Alarm system, E. H. Ballou . . . . . . . . . . . .  . 
Album stand or support, G. :;chwab . . . . .  . 
Automobile sleigh attachment, M. Abra-

741,299 
741,608 
741,573 
741,555 

hamovitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,211 
Automobile steering device, A. R. Demory 741,117 
Awning, Oltmanns & Schmidt . . . . . . . . . . . .  741 ,162 
Axle, C. S. Caird . . . .  . .  . .  . .  . . .  . .  . .  . .  . .  . . .  741,305 
Bag fa�tener, C. W. Bader . . . . . . . . . . . . . . . .  741,437 
Bag holder, J. H. Gmelin . . . . . . . . . . . . . . . . . 741,484 
Barrel heau, E. P. Hatch . . . . . . . . . . . . . . . . .  741,332 
Bean grader, string, M. H. Butler . . . . . . . .  741,304 
Bearing, roller, }'. E. Brooks . . . . . . . . . . . . .  741,008 
Bed, folding, \V. Harman . . . . . . . . . . . . . . . . •  741,132 
Bedstead, folding, M. Benz . . . . . . . . . . . . . . .  741,446 
Belt tightener, quick release, Kailor & 

Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 741,042 
Billiard cloth, J. Turner . . . . . . . . . . . . . . . . . .  741,598 
Binder cord holder, self, B. R. Benjamin. . 741,296 

�����hln�:"'!'ic.le:�pa��t!· f��
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Boat, IDluiature 01' toy submarine, A. }'. 
Humphrey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,581 

Bodkin, A. G. Sessums . . . . . . . . . . . . . . . . . . .  741,556 
Body support, W. U. G. Martin . . . . . . . . . . 141,521 
Boiler draft device, steam, R. B. Hodge. . 741,037 
Book stub, cheCk, W. C. �lcCarter . . . . . . . .  741,4U7 
Boot or shoe, D. W. Corey . . . . . . . . . . . . . . . . . 741,U12 
Boring machine indicator, C. B. Weitllog . .  741,08'{ 
Bottle, non·refillable, E. Risse . . . . . . . . . . . .  741,372 
Bottle, non-refillable, E. C. Rosenaw . . . . . . 741,374 

��m�' :.:':br��II���hi�';, �. �y:���:� : : : : :  +�H!1 
Bottles, etc., machine for hermetically clos-

ing, C. Jovignot . . . . . . . . . . . . . . . . . . . . . .  . 
Box and reel, combined, W. H. Atkinson . . .  . 
Brake beam, Scott & Gallagher . . . . . . . . . .  . .  
Brake operating device, ll. O'Brien . . . . . .  . 
Bread cutting machine, L. J. Odell . . . . . .  . 
Brewers' grain. drying, L. Atwood . . . . . . .  . 
Brick laying machine, J. H. Knight . . . . . .  . 

( 9208 )  N. P. says : L Give a formu· l. ��l�t m:!������,
c
��

e
�: r:::;el: .�. ��'����l: :  

741,249 
741,391 
741,380 
741,160 
741,161 
741,436 
741,507 
741,516 
741,497 
741,511 
741,321 
Hl,226 
741,244 
741,416 
741,558 

to find how many horse power I need to run Briqueting machine, H. G. Layng . . . . . . . . . .  . 
this machine : Driving shaft, 130 revolutions, Brush cover, T. B. Flower . . . . . . . . . . . . . .  . 

Buckle, E. Cleary . . . . . . . . . . . . . . . . . . . . . . .  . :W-Inch pulley ; machine, 66-lnch pulley, 9-lnch ����l�: s��p;�d��c��ith' &; 'B;'�b':Ji�n: : : : : :  belt, 40 revolutions. 2. N ame of a small book Bull'er, dill'etential, E. G. Shortt. . . . . . . . .  . 
containing similar formulas. 3. They write Bulldiug block molding machine, P. L. 
me from Italy about a much-advertised Amerl- Britain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 741,451 

can invention-a Muller's "acousticon" for ��n���:s,
co
e���:u����ill;·fi�;8�h��;..; ·N: · Po;;l: 

741,066 

deaf and dumb. Muller is from Alabama and son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,545 

his "acoustlcon" was experimented with � the • ����iat::1;.!: �;. ��x�I�i�h��: : : : : : : : : : : :  +:t;m 
New York Institute for Deaf Mutes with ex· Burial apparatus, J. E. Lawrence . . ... . . . . . 741,583 

traordlnary success. Is anything true ? If. ����l'::. ��'J.' ,fa';i�;.���: : : : : : : : : : : : : : : : : :  m:��: 
so, please give me some Information. A. A Cabinet, · R. T. Anderson . . . . . . . . . . . . . . . . . .  741,434 

common formula for calculating the horse Ca
l
e
����

h
�����

, 
. .":'������?��: .�: .�: .�����: 741,128 

power of a belt Is "a sIngle belt will trans· Camera, magazine photographic, J. Guim· 
mit one horse power for each Inch of width araes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,399 

Camera" photographic, L. Borsum . . . . . . . . .  741,102 
find for each 1,000 feet velocity per minute." Can opener, G. O. Redpath . . . . . . . . . . . . . . .  741,276 

A double belt will transmit 1 8·10 times as Cane and whip, combined, H. H. Brandes. 741,219 
Cane, combination, L. Robertson . . . . . . . . . .  741,373 

much power as a single belt. According to Cal' coupling, P. Luther . . . . . . . . . . . . . . . . . . .  741,264 

this formula, a 9-lnch single belt, traveling Car ��pj�ng
Rk'b'i::i.!"�. ���������: . ������:: 

741,277 
over a 6·lnch pulley, making 40 revolutions per Car door hanger, J. Goettel . . . . . . . . . . . . . .  741,031 

minute, will transmit 6 2-10 horse power. If Car, hopper bottom freight, H. R. I{eithley 741,250 

I 11 2 10 Car pipe coupling, railway, C. Mahon . . . . . 741 ,050 
It Is a ·double belt, It will transm t . Car replacer, J. D. Green . . . . . . . . . . . . . . . . .  741 ,127 

horse power. If you are figuring on an en· Car seat, H. S. Hale . . . . . . . . . . . . . . 741,032, 741,033 

f t d I thl Car step, folding, A. P. Gunn . . . . . . . . . . . . 741,486 
glne or other source 0 power 0 l' ve s Car track sanding device, tram, C. ,,'. 
machine it would be well to allow a consld· Langridge . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  741,048 

' .. Cars, door for self-discharging hoppers of 
erable factor of safe,y ahove these amounts, "allway or other freight, Sbeffield & 
as most machines require at times a power Twlneberrow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741 ,075 

considerably In excess of the average power cars�tr���:' r�:�il:'t ���
e
.
t: . .  ��������� . ��: 741,020 

which they consume. In answer to your reo Carbonizing car, C. W., A. & J. Mettler . .  741,356 

quest for a small book containing formula Carbureter, explosive engine, E. F. Clark . 741,224 
. Carpenter's and joiner's jack, folding, W. 

similar to the above, we would refer you to the F. Soety . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,562 

"Handbook of Practical Mechanics," price Cash register attachment, '.r. Craney . . . . . .  741,229 

Casting small steel Ingots, A. B. Chantraine 741,460 
$1 .00. Information as to how to reach the Castings, making, W. D. Sargent . . . . . . . . . .  741,377 

acoustlcon has been mailed you. g;�lin!as�
on}�r�.

ti'b�rt�:�.
n . .  �. ��.�������� : : :  m:��� 

( 9209 )  W F H rites ' Please ad- Chain, drive, Butler & Whitney . . . . . . . . . .  741,453 
. . . W .  Chain, watch protecting fob, D. Summa . . . 741,564 

vise me by mall or through Notes and Queries Chair table attachment, J. A. Dale . . . . . . . .  741,019 

of the SCIENTIFIC AMERICAN the number of Char
��trt�:���: . .  ��� . .  �������

i
.
t
���: . . 

�' 
. .  

�: 
741,017 

pounds of water which must be evaporated to Chpese cutter, E. Niggll . . . . . . . . . . . . . . . . . . .  741,535 

h h Cht'rrv stonini device, Von Uffel & Len-
give one boiler horse power, w en t e tem- gert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 741,194 

perature of the feed·water Is 32 deg. F., and Chuck dredge, J. J. Hayman . . . . . . . . . . . . .  741,334 

Chuck' swlvel stand, lathe, C. E. Thiebaud . 741,081 
the boiler pressure 70 pounds. Also when the Chute, coal, M. J. Brennan . . . . . . . . . . . . . . . .  741,450 

feed.water temperature Is 100 deg. F. and the Cigarette cartridges with tobacco, machine 
boiler pressure the same as ahove. A. One . for link, J. Wojciechowski. . . . . . . . . . . . . . 741,208 

CigJlrette machine, A. Grellflllmmer. . . . . .  741,242 

boiler horse power equals 30 pounds of water Circuit breaker, J. D. Forrer . . . . . . . . . . . . .  741,339 

evaporated from a feed-water at 100 deg. F., Clas'{if!nV:� �� . .  ��,:I�� . . .  ������:��' . .  �' . . .  ��� 741,565 
and at a pressure of 70 pounds. This equals Clevis draft equalizin,;, J. G. Evans . . . . .  741,319 

© 1903 SCIENTIFIC AMERICAN, INC 

Electric terminal, H. R. young . . . . . . . . . . . .  741,605 
Electrical conductors, Rutoma tic coupling 

for, C. Mahon . . . . . . . . . . . . . . . . . . . . . . . .  741,052 
Electrical oscillations, detection of, Walter 

& Ewing . . . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  741,570 
Electrical switch, A. E. Handy . . . . . . . . . . . .  741,400-
Electricity meter, Mordey & Fricker . . . . . . 741,527 
Electrolytic diaphragm, 1. L. Roberts. . .  741,592 
Electroplating apparatus, A. R. Pritchard 741,274 
Elevatp.d carrier, H. H. Drew . . . . . . . . . . . •  741,236 
Elevator gate, W. H. Mechlin . . . . . . . . . . . .  741,523 
Elevator safety device, W. S. Fulwider . . . .  741,481 
Embroidery and manufacturing same, orna-

mented, E. U. Bull' . . . . . . . . . . . . . . . . . . . .  741,302 
End gate and shoveling board, F. J. Weston 741,200 
End gate and shoveling board, combined, 

F. J. Weston . . . . . . . .  ; . . . . . . . . . . . . . . .  741,201 
Engine, W. S. McKinney . . . . . . . . . . . . . . . . . . 741,5al 
Engine attachment, traction, Saunders & 

Rowlands . . . . .  . . .  . .  . .  . . . .  . . .  . .  . .  . . . . .  741,379 
Engine Ignition device, explosion, H. Guillou 741,329 
Engine oil cup, G. F. Clarke . . . . . . . . . . . . . . 741,309 
Engine synchronizing device, duplex-steam, 

E. M. Coryell . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  741,013 
Engines, cooling attachment for internal 

combustion, J. W. Sutton . . . . . . . . . . . . .  741,419 
Engines, electric igniter for hydrocarbon, 

J. W. Packard . . . . . . . . . . . . . . . . . . . . . .  741,365 
Engraving machine, pantograph, M. Barr. 741,442 
Equalizing mechanism for reciprocating ma-

chines, A. C. Eastwood . . . . . . . . . . . . . . . 741,470 
Excavating machine, F. M. Bisbee . . . . . . . . 741,099 
Explosion engine, F. H. Smith . . . . . . . . . . . .  741,559. 
Explosive engine, C. W. Sponsel . . . . . . . . . 741,178 
Explosive engine, F. Sproehnle . . . . . . . . . . . .  741 ,179 
Extension table, pedestal, Luger & Muller. 741,049 
Eyeglasses, Finch & Weil . . . . . . . . . .  ; . . . . .  741,475 
Fan construction, W. W. Burnes . . . . . . . . . .  741,107 
Fatty substances, making, O. Liebreich . . . 741,584 
Feed measure and box, J. A. Leighton . .  "." 741,262 
�'eed rack, J. M. Shutts . . . . . . . . . . . . . . . . . . .  741,175 
}"eed water heater and purifier. R. W. Jones 741,502 
Feeder, boiler, M. Castelnau . . . . . . . . . . . . . .  74.1,459 
Feeder, time stock, G. A. Crotto . . . . . . . . . .  741,310 
Fence, Bayless & Dallas . . . . . . . . . . . . . . . . . . 741,095 
Fence machine, F. E. Smith . . . . . . . . . . . . . . .  741,177 
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Fencing, J. W. B�rry . . . . . . . . . . . . . . . . . . . . .  741,216 
Ferrule applying machine, G. H. �'. Schrader 741,073 
File, paper, �'. A. Weeks . . . . . . . . . . . . . . . . . .  741,422 
Filter, J. F. Zipgler . . . . . . . . . . . . . . . . . . . . . .  741,090 
Filter, barrel, A. E. Johnson . . . . . . . . . . . . . . 741,499 
Filtering apparatus, J. Miller . . . . . . . . . . . . . .  741,055 
Fire box, W. D. Boyce . . . . . . . . . . . . . . . . . . . .  741,218 
Fire hose wrench, G. N. Thompson . . . . . . . . .  741,082 
�'ire kindleI' mold, E. C. Sachse . . . . . . . . . . . .  741,169 
Fireplace and grate, M. E. Travis . . . . . . . . . 741,192 
Fireproof floor construction. E. Merrick. . . . .  741,Or)4 
Fireproof nailing brick, J. T. Taylor . . . . . .  741,185 
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Flat Iron holder, J. V. Askin . . . . . . . . . . . . . .  741 ,007 
Fleshing and shaving machine, E. Schroeder 741,55:l 
Floor jack, M. Nesheim. . . . . . . . . . . . . . . . . . . .  741,533 
Floors, etc., surface finish for, J. J. Black-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,100 
Flooring and constructing tioors. }\ L. Un-

Ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,289 
Flour bolting brush, J. G. Peterson.· . . . . . .  741,370 
Fluid motor, rotary, S. J. Webb . . . . . . . . . . .  741,0811 
Fluid operated engine, B. V. Nordberg . . . .  741,536 
Fluids, means for preventing meddling with 

the How of, C. W. Geekie . . . . . . . . . . . . .  741,240 
Flushing tank, W. A. Williams . . . . . . . . . . .  : 741,200 
Focal plane shutter, L. Borsum . . . . . . . . . . . .  741,103 
Forging machine, O. Briede . . . . . . . . . . . . . . . .  741,301 
Fork, J. A. Tornblom . . . . . . . . . . . . . . . . . . . .  741,191 
Foundry truck, W. F. & O. E. Mains . . . . . . 741,352 
Fruit pulp machine, C. R. Wilson . . . . . . . .  741,428 
Fuel, artificial, Von Heydebrand und der 

Lassa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 741,49.1 
Furnacp, C. J. Monfort . . . . . . . . . . . . . . . . . . .  741,357 
Furnace, G. C. Cannon . . . . . . . . . . . . . . . . . . .  741,456 
}'urnaces, means for utilizing oil or gas in 

ore reducing, W. Kemp . . . . . . . . . . . . . . .  741,504 
Furring, C. T. Purdy . . . . . . . . . . . . . . . . . . . . .  741,412 
Gage, C. S. Labofish . . . . . . . . . . . . . . . . . . . . . . 741, 14fl 
Game, W. F. Moughler . . . . . . . . . . . . . . . . . . . 741,528 
Garment fastening, E. A. Peffiey . . . . . . . . . . .  741,540 
Garment, nether, A. F. Sipperley . . . . . . . . .  741 ,281 
Garment supporter c1a'sp, Smith & Buchanan 741 ,417 
Gas burner, incandescent, E. W. Phelps . .  741,068 
Gas burner, safety. M. F. Kerrigan . . . . . . . .  741,:J44 
Gas burner, sectional, E. A. Hall . . . . . . . . . . 741,130 
Gas cut-01f, automatic, Jenkins & Ebert . . . . 741,498 
Gas generator. acetylene, E. R. Angf"ll . . . .  741,000 
Gas purifier box, E. F. Lloyd . . . . . . . . .  ; . . . .  741,:I5U 
Gasoline pngine, J. A. Nickelson. . . . . . . . . .  741.064 
Gate, P. W. Robinson . . . . . . . . . . . . . . . . . . . . . 741,167 
Gate, H. R. Dansboe. '  . . . . . . . . . . . . . . . . . . . .  741,464 
Gate, W. A. Peeples . . . . . . . . . . . . . . . . . . . . . .  741,539 
Gear, reducing, H. H. young • . . . . • . . . . . . .  741,089 
Gear, transmitting, F. D. Howe . . . . . . . . . . . 741,038 
Girder, etc., composite, G. A. Weber . . . . . . 741,421 
Glass. manufacturing wire, N. Franzen . . . . .  741,125 
Glass sheets or plates, annealing, H. K. 

Hitchcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . 741,494 
Glove, W. C. Wefe!. . . . . . . . . . . . . . . . . . . . . . . 741,424 
Glycerin and acidylated derivatives of aro· 

matic bases and the product thereof, 
producing, O. Liebreich . . . . . . . . . . ... . .  741,58g 

Gluing machine, J. A. Hrubecky . . . . . . . . . . . 741 ,13" 
Gold saving apparatus for dredging mao 

chines, J. H. Gray. rt'isEue : . . . . . . . . .. 12,160 

Governor, speed, W. S. McKinney . . . . . . . . . 741,596 
Grain storag'� tank. Warren & Fontain . . . .  741 ,6041 

Grate bar. T . . T. Pritchard . . . . . • . . . . . . . . .  ' .  741;54ti 

Grave filler, S. Schlachter . . . . . . . . . . . . . . ... 741,594 



Scientific Atnerlca� 
Urlndlng machine. H. D. · Hlbbard .74I;335 to 741.337 WOOD METAL Grinding machine, knife. , P. Nousse . • • . • • . •  741.537 . . or Grinding mill. G. Zarnlko . . . • • • • • • • • • • • • • . •  741;606 W Gum, extracting, W. A. Lawrence . • . • • • . . .  741:,256 ork-s Gum extracting apparatll8. W. A. Lawrence 741,257 �I , Gun, breechloading breakdown, G. D. Pot· trlthout Steam Power aboaJd ter • • • • . . . • . • • • • • • • • • • • • • • • • • • • • • • • . . .  741.273 .... oar Foot and Ban4 Power Gun lock mechanism. breakdown, O. Klrmse 741'506 1 ""';""'7' 8aD4 for Catalogu .. Guns, adjusting "age for suhcal1ber, V. A···Wood.working Jlachinq C. Tasker . • . • • • • • • • • • • • • • • • • • • • • • • • • •  741,183 B-Latl1oo, eto • 
Gun�. a.rIl���ke:mr.r� • •  ��� • •  �

r
.
e
.
e
.�.I?�����: 741,079 8i!CA FAll..! MFo. CO. 

Harness, G. R. McCoy • • • • • • • • • • • • • • • • • • • •  741,156 I Ii9ClWalGZ' St .. :;:aecaFaJla, N.y.:jJI.�a;;Ir::��t::;;.. Harrow. H. Halley • • • • • • • • • • • • • • • • • • • • • . •  741,48', Harrow and cultivator, convertible, W. F. Sheppard • . . .  • . • • • •  • • • . • • •  . • • • • • • • • • • •  741.076 Harrow or similar Implement. W. F. Shep· pard • • • • . • • • . • • . • • . • • . • • • • • • • • • • • • • • •  741,596 Harvester, sugar cane, L. Decay • • • • • • • • • • 741,314 Hat bodie., unitlng bats to. R. L. Gordon. 741,327 Hat fa.tener. B. von Frantzlus . • • • • • • • • • • •  741,024 Hay loader, C. E. Colbert. . . • . . • • • • • • • • • • • •  741,111 Hay rake, horse, L. Brown . • . • • • • • • • • • • • • •  741,452 Headlight dimmer. H. S. Teal. • . . • • . • • . • • •  741.187 Hearing, apparatus tor the treatment of defective, Powell & Smltll . . . . . . . . . . . . .  741,371 Heating system, hot water, A. B. Reck . . . .  741.070 Heating .ystem, vacuum, G. H. Reynolds. .  741.548 Heel or Bole protectors, machlne tor insert· lng, B. ]0'. Mayo . . . . . . . . . . . . . . . . . . . . . .  741.522 Holst, electrically-driven suspen.lble, }'. A. Waldron . . • • . . . . . • . • • . • • . . . . . . . . . .  Hoop colling machine, S. J. Caroland • . . . . .  Hopper. H. D. Conway . . . • . • • . • . • . . . . . . • . .  Hopple. F. Filbey • . • . . . . . . . . • . • • . . . .
.
. .. . •  Horse check, G. M. McLean • • • . . • • • . . • • • • •  

Horseshoe, F. N. Clin" . • • • • • • • . . . . . . . . . . • •  Horseshoe, F. D. Goodlake . . • . • • . . . • • . . . • • •  

il��s:��o:IP��I� �: f��?"!��: : : : : : : : : : : : :  

SCH IEREN'S WEEKLY ADVIC E : t You can't help the put, but you can look out fOY the future. 
It's no use regretting the bad judgment you showed in buying the �r bE,lb that are now gOlTlfit 1.0 pieces, 

but you can make sure for the future and resolve to 
always 

BUY SCHIEREN BELTING 
This is the belting that runs a Jifeti.ue. 
Send for Belting Book and r..eatherine Literature. 

CHAS. A. I!ICHIEREN & CO. 
NBW YoRK : 52 Ferry St. PrrrsBURG :  243 Third Av. Cmc.uw : 92 Franklin Mt. PHILADELPHIA : 228 N. ThirdSt. 
BoSTON : 192 Lincoln St. DBNVBR : 1519 Sixteenth St. HAMBURG: Pickhuben 4. 

R. A. Hervey, A
�;rc1:�!�:

t
St���DNBY t AU8TR.lLU. 

Protractors, fine adjustment for, R. W. Bailey . . . • . . . • • . . . • • . . . . . . . . . . . • . . . . . •  741,292 Pump, U. J. Kennedy. . . • . . . • • • . • . • . . . . . .  141, �ti Pump. double acting force. W. W. Kuntz. 7:11.508 Pump rod lifter. T. H. Tregallas • . • . . • . . . .  '741,566 Pump valve. standing, W. L. Betts • . . . . . . • 741,217 Punching machine, multiple, J. S. Steven-.on . . . • • . . • . • . . . . . . . . . . . . • . . . .  741.180, 741,181 Punching or analogous machines, spacing appliance for, G. M. & R. M. Hunter . . •  741,039 Punka, S. R. Balldon. . . . . . . . . . . . . . . . . . . . .  741,438 Puzzle. 1. R. Taylor • • • • • • • • • • • • • • • • • • • • • •  741,287 Pyroxylin compound, R. C. Schupphaus • • .  741,554 Radiator. J. Kelly . . . • • • . • • • . . . . . . . . • • . • • . •  741,404 Radiator seal. steam, J. L. Judge. '  . . . . • • • •  741,503 Rail fastening and cross tie, T. W. Hughes 741,496 Rail jOint. C. H. McKee • • . • . . . .  741.061 to 741,063 Rail joint. G. W. Johnson . . . . . . . . . . • • • • . •  741,139 Rail joint. A. M. Bea.on . . . . . . . . . . . . • • • • .  741,295 Rail joint, J. E. Davis • . • . . . . . . . . . . . • . . . . .  741,313 
Rail shoe. third. J. E. Blake.ley . • . . . . . . . .  7'41,392 Rail support or chair. third. J. E. Blakes-ley • . . . . . . . . . . . • . . • . • . • . • . . . • . . . . . • . . •  741.393 RailS, connection for the meeting ends of, T. Gardin . . • • • . . . . . . . . . .  . . . . . . . . . . . .  741,482 Railway joint aud chair. W. C. Bales . . . . . .  741,440 Railway .Igualing system. A. G. Dahmke . •  741,312 Railway .witch and operating mean. there-for. A. J. Backer . . . . . . . . . . . . . . . . . . . . .  741,571 Railway switch operating means, J. O. Dimmick . • • • . • • • • • • • . . . • . . . . . • • • • • . . •  741,118 Railway .wltch • •  treet. W. J. Bell. • . • • . • •  741,097 Rake. See Hay rake. Rake adjusting machanl.m. R. B. Macphail 741.152 Reclining chair. E. H. Fisher. . . . . . . . .  • . •  741,121 Red azo lake. Hley & Siebert . . . . . . . . . . . . . . 741.029 Refrigerating apparatu •• J. F. Place . . . . . .  741.591 
Register. H. E. Goldberg . . . . . . • • . . . . . . . . . .  741,126 
Relay, W. W. Dean . . . . . . . . . . . • • . . . . . . . . . .  · 741,115 

:Il,e:�a�r ��'ITt�gidek .r1�o�a ...... ar.��I:�?�: m:��� Roasting furnace with a swimming hearth, R. von Zelewskl . . . . . • . • • • • • • •  c, • • • • • •  741,430 Rotary engine. H. M. Dalley. . . . . . . . . . . . . .  741,018 Rotary engine. H. A. Mattlll • • • • • • • • • • • • • •  741.053 
Rotary engine. H. Mullen . . . . . . . . . . . . . . . . . 741.059 

MOSLER SPIT. FIRE SPARK PLUG 

Y WBNDER Acetylene Burner8 
. 

ARE THE BEST 
!!old by good dealer. or write 

tsM STATE LINE MFG. CO. 
9th 4: lothSta., Chattanooga, Tenn., u. s. A. 

WORK SHOPS 
of Wood and Metal Worken!. with. 
out steam power. eqnipped with 
BARNES'  FOOT POW ER 
MAC H I N E R Y  _ 
allow lower bids on jobs. and give 
greater profit on the work. Machmes sent on trial ir�sired. CatakH} Free. 

W. F 6. JO N BARNES CO. Es ished 1872. 
t 999 RUBY 1. . ROCKFORD. ILL. 

EJther __ .... __ _ 

d or Power 
is ·the regular hand machine sup

with a power base, pinion, countershaft, and C!'lD he wurkt.d as an ordinary power machine or taken from its billie for use 88 a hand machint'o Len!!th of pipe handled 

�Jct!
n &���:��m�pp�{������d catalogue 

HydrauliC elevator, J. H. Adams • . . • • . . • • •  Hydraulic Indicator, ]0'. W. Jones . . . • . • • . .  Hydrocarbon burner, S. Denison • • . • • . • . . .  Ice cream dipper, J. }�. Craven . • • . • • . . . . . •  Ice spur ·or creeper, M. P. Link . . • • • • • . . . •  Ipcubator thermostat, F. W. Burd . . . . . . • • .  Index and balancing attachment for ledger., 

741.390 
741.1U9 
741.112 
741.023 
741.361 
741.110 
741.326 
741.153 
741,318 
741.291 
741.248 
741.233 
741.01{; 
741.349 
741.303 

WALWORTH 
PI PE VISES 

THE CURTIS '" CURTIS CO., Rotary engine, J. W. Larimore • . • • . • • • • • . .  741,149 MACRlNK N'o. lJ8. Rotary engine, E. A. Morphew. . . . . . . . . . . .  741,359 RaoK8 2�4 in. R. H. a Garden St., BRIDGEPORT, CONN. H. E. Jones • • • • • . • . . • • . . • . . . . . . . . . . . . • .  IDlllcator. J. J. Slavin . . . . . . . . . . . . • . • . . . •  Inking roller, J. J. Rafter . . . . . . . . . . . . . . . .  . Internal eombustion engine, R. Jensen . • . •  Ironing bOllrd, J. H. Knowles . . • • . • • . • • • • .  Ironing machine, G. E. Norris . . . • . • . . • . . . .  Ironing machine, J. J. O·Shea • • • . • . . • . . . . •  Jack-o'-lantern, M. I. Barnes • • • • • . . . . . . . •  Jar cover, T. A. Schmidt • • • • • • • . • . . • . . . . • .  Joint. See Rail joint. Joint support, R. Stanton, reissue . • • . . . . . .  Journal bearing. C. Erickson • • • • • • . . • • • .  Key fastener, W. M. Thomson . . . . . . . . . . . •  Knitting machlne, R. I. Creelmsn . • . • • . . . .  Lace tipping machlne. J. R. Dennis • • • • • • • •  
Ladder, Phipps & Chatfleld . . . . . • . • . . . . • . .  Lamp, comblned heatlng and illuminllting, 

741,140 
741,176 
741,275 
741,138 
741,144 
741.065 
741.269 
741,293 
741,595 

12,161 
741,021 
741.190 
741.113 
741,315 
741,541 

P. J. McLaughlin . . • • . • • • . . . . . . . . . • . •  741,532 Lamp, clectrlc arc, G. M. Lane. . . . . . . . . . . .  741,255 Lamp or candle, electric. C. Hubert . . . • . • •  741,245 Lamp, petroleum, S. Carlson . • . • • • • • . . . • • •  741,223 Lamp protector, W. H. Greenwood • • . • • • . •  741,129 Lathe accessory. J. Wright • • • • • • . . . . . • . • . •  741,209 Lathe for cutting and turning corncob pipe sections, J. Yerkes • • • • • • • • .  _ , .  . • • • . . •  741,429 Lathe or planer tool holder, J. Brandstetter 741.449 Leachlng tank, W. E. Holderman . • • . • • • • .  741.402 Leg, artl1lclal. O. P. R. Pold . . • • • • . • . . . . . .  741,411 

are the Heaviest and 
Strongest vises made. 

RENEWABLE STEEL JAWS. 
WA LWORTH MFC. CO. , 

1 28 TO 1 38 FEDERAL STREET, BOSTON, MASS. 

����� �':t�V:l".;' �.S·F�I�:��ti: : : : : : : : : : : : :  +�i:m . ELECTRIC AUTOMOBILE. - DIREC-Rubber. reflnlng crude. W. A. Lawrence . .  741.260 I' tlon •• with many lJIu.tratlons, for making a complete Rubber without solvents, extracting, W. machine from two bicycJes are given in SUPPLEMENT 
Saddt�tr::'�w�:��:s •• · 'iI: . 0: ' Bo�e�8: : : :  : : : : :  m:i� , f;,°d!t�I'-�·pJ�

e
1r�tg{.�

n
�J:.

a
��feY ba;'k= t&e

�� � Safe, door jamb. W. R. Park . . . . • . . • • . . . . .  741.368 all newsdealers. Sash and frame, combination top and bottom window. J. Moss . . . • • • . . . . . • . . • • • . . . . .  741,058 Sash dovetailing machine. window, N. Bar-
re tt . . . . . . • . . . . . . . . . • . . . • . . . . . . . . . • • . . . 741,093 

Sash. window. E. Wadey . • . • • . • • . . • • • • . . . .  741.197 Saw table. F. D. Hazelton . . . . . . . . . . . . . . . .  741.034 Sliwlng machine. drag. D. J. Shea . . . . . . . .  741.174 

EveryMechanic 
Should Own It. 

���� ��IW:';"I:!���: . .  �' .. �: . .  ������� : : : : : :  m:m I Mo ntgomery '"  Co .'s Tool Catalogue 

t����r d�::!�Sw�t�: ��a� . .  �����.I� : : : : : :  �!�:M� = �d t31��:;�llhe�tto.date. 7V4 Seat po.t, A. Rydqulst . . . . . . . . . . . . . . . . . . . .  741,376 Bent by mall for 25 cent .. Sensitive sheets. device for holding flexible, lIIONTGOlllERY "" CO., R. Beckmann . . . • . • . . . • . • • . •  _ . . • . . . . . .  741.445 105 Fulton St., New Y ork CIty. Separator. J. Tetlow. . . . . . .  • • . • • • . • • . . . . . .  741,386 
Serving apparatus. R. Taylor. • • • . . . . . . . . .  741,186 Sewing machine. M. Hemleb • • • • • . . • . • . . . •  741.035 Sewing machine. buttonhole. J. T. Hogan . .  741.340 Sewing machine .tltch forming mechaniSm, book, H. Hasting. . . . . . . . . . . . . . . . . . . . . .  741.331 

t';:IPr:�����r�G.J· W�e�[ch�li: : : : : : : : : : : :  �:�:�: T H E  E U R E K A e L I  P 
Shade adjuster. lock, and pull, combined. Smith & Badgley . . . . . . . . . . . . . • . . . . . . . .  741,561 Shade fixture. adjustable window. M. E. I Line holder, W. J. Doty . . . . . • . . . . . . . . . • . • •  741,468 Linotype machine. H. B. Bartlett . . . . . . . . .  741,294 LiqUid separator. centrifugal, M. L. Hoyt . .  741,342 Load retaining and releasing means tor ve-hicles, W. M. Caln . • • • • • . • . • • • • • • . . • •  741,455 Loading or unloading apparatus, J. A. Pas-tureau . . • • . . . . . . . . •  • . • • • • • • • . . . • . . . . . .  741,538 Locket, H. E. Clap. . . . . . . . . . . . . . . . . . . . . . . .  741,308 Loom dobby, J. A. Clark • • • • • • • • .  '.' . . . . . .  741,225 Loom for weaving narrow ware fabrics, needle, E. H. Ryon . • • • • • • • . • . • • • . • . • .  741,279 Loom for weaving pattern fabriCS, Panlt-schek & Ahorn . . . . . . . . . . . . . . . . . . . . . . . .  741.366 Loom let-olr motion. H. Widmer. . . . . . . . . . .  741,602 Loom pattern chain. J. T. Cyr . . . . . . . • • • • •  741,230 Loom picker stick motion. O. A. Sawyer • • • •  741,170 

Loom warp stop motion, J. F. Du.tin • • • • • •  741,577 Lubricating apparatus. L. Friedmann. • . • •  741,47!! Lugl\"age carrier. J. O. Bibler • • • • • • . • • . . • • •  741,098 Mall box. rural. Hamilton & Van Riper . . . 741,489 

�:fcgilr��l:fg d���:r:��r.'rj. pc. 
RD!�J�� 741,0011 

741,466. 741,467 Match, wax, A. J. Fredrlkson • • • • . . . . . . . .  741.025 MaHres.. Wire, C. S. Lloyd . • • • • • • • . • . • • . .  741,514 

U���Il���fe�o�,,'�:;��tt J� .f:o;;:;gan: : : : : : :  f:tm Melting furnace. E. Kirk . . . . . . . . . . . • . . • . .  741,505 Metal, machine for making expanded, J. .F. Craven . . . . • . . . . . . . • . . . . • . . • . . . . • •  741,016 Metal roll, composite, C. J. Reed • • • • • • • • • •  741.413 Metallic pole, C. L. Wllaon • • • • • • • • • • • • • •  741,427 Milling machine link cutting attachment, A. E. Kastlen . . . • . . . • • • . . • • . • • • . • • • • •  741,141 Molding apparatus, R. M. Hale . . • . • . . • • • •  741,488 Molding machine. H. G. Voight • . . . • • • • • • •  741,569 Motor. S. A. Gibbs . . . . • . . • . . . • • . . . . . . . . . • 741,325 Motors, means for preventing fluctuations In rotary. J. J. Wood . . . • . . . . . . . . • . . . .  741,290 Mowing machine. N. Nllaon . . . . . . . . • . . . . . .  741,159 Music roll and book carrier, combined, W. W. Harrington . • . • • • • • . • . . • . . . . . . . • .  741.400 MUSic roll for mechanical players. J. Cour-
ville • • . . . . . . . • • • . . • . • • . • . . • . . . . . . . . • •  741,463 Music sheet feed mechanism, A. P. Roth . 741,072 Nitrogen compounds, production of, G. de Chalmot . . . . . . . . • . . . . . . . . . . • • • • • . • • • •  741,396 Numbering machine, C. R. Culley . . . . . . . . .  741,311 Nut lock, A. W. Whltfleld . • . . . . • • • . . . . . . . .  741,601 Odometer, C. H. Veeder . . . . . . . . . • • . • . . . . .  741,420 

on can, J. B. Beam . • • • • • • • . • • . • • • • . . • • • •  741.09U Oils, rellrilng' minerai, T. Macalpine . . . . . 741.517 Oller, G. T. Allen . . . . . . . . . . . . . . . . . .  • • . . . .  741,432 Ore dearsenlcating and amalgamating ap-paratus, T. H. Hicks • • • • . • . . • . • . . . . • . .  741,338 Ore roa.ting furnace. J. Roger . . . • • • . . . • 741,549 Ores, treating. Baker & Burwell. . . . . • . . •  741,439 Oven ventilator. J. F. Ferry • • . • . • . . . . . • • • .  741,474 Overs earning and bllndstltching machine, 1. P. Davl • . . . . . . . • • • • . • • . . . . . . . . . . . . • . .  741,465 Packing, piston, M. Montgomery . . . . . . . . • . .  741.056 Panel work or waInscoting, D. P. Miller . .  741.524 Parcel carrier A. D. Swegle • • • • . • • • . • • • • • •  741.182 Paper box machine. C. W. Gay . . . . . . . . . • • •  741,324 Paper cutting machine, A. C. Hilsinger . . 741,134 Paper turning In and pasting machine. Root 
& Conn . .  . . . . . • • . • . . • . • •  • . • • • • • • • • . • •  741.550 

�::;tn�h�:a.fl::�.::f:;�e�nrOm�ilt'�.orR: 741,597 

Durante • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  741.317 Penholder, J. W. Estes • • • • • • • . . . . . . . . . . . .  741,120 Pen. marking. La Burt & Campbell . . . . . . 741,147 Pt'ssary, L. Knopf • • • • • • • • • • • • • • • • • • • • • • • • •  741,345 Phonograph or graphophone, etc., Clifton 
& Oaksford . • • . . . . . . . . . . . . . . . . . . . . . . .  741,462 Photographic developing apparatus, Barrett 
& Page • • • • • • . • • • . • • . • . • . . . . . . . . . . . . . .  741,213 PhotographIc or other prlnts, treating, W. P. Warren • . .  , . . . . . . . . . . . . . . . . . . . . . . .  741.198 Photographic plate holder, magazine. Bar-rett & Page • • . . . • . • • • . • . • • • . . . . • . . . . .  741,215 Photographic retouching frame, J. F. Pat-ton . . . . . . . . • . . . . . . . . • • . . • • • . . . . . . • . • •  741,067 Photographic shutter. Ildju.table. · T. Wlllsle 741,205 Pill machine. E. C. Clark. . . . . . . . . . . . . . . . .  741,461 

The most useful article ever invented 
tor the plUpose. Indispensable to Law
yers. Editors, Students, Bankers, Insur
ance Companies and bUsiness men gen· erally. Rook marker and paper cUp. 
Do"" not mutilate the paper. Can be 
1fo

e
1,�t�t�f.iii £gol��ft��s� �<:!.�::;-n2eo;;; and notion dealers. or by mail on receipt 

of price. Sample card, bymall, free. Man-
'l!i"nct(f:'� WoxC&:'vl!�::a:ld�".�Y. -----

W91ls, on and Gas Wells drilled by Il<'ntract to any depth from 60 
to 3IlOO feet.. We al.o manufac· 
�':Jie'tUU���h :;;�rYi,:'.:.np�!r� same. Portable Horse Power and Mounted Steam Drilling 
Machines for 100 to 1200 feet. Wri te us .tatlng exactly what 
18 required and send for !IlWlo 'i!��]i�m�t
�
ra
�
t
l
�ed��C�a�taIOgne. Address 

� AND SUPPLY Co. 
YOBK, U. B. 4. 

E N C I N ES 
of all makes and sJzea. Stationary, Automobile aDd Boat En
ginH. Propellers. Always 
ready for immediate shtpment. 
� de!J�

v
�ri� :ePf�r

c
���� 

Automobile castings for sale. 
A. H. McDONALD, 

38 W.RandolphSt.,Chit'ago,Dl 

GAS ENGIN£ 
IGNITERS 
for Marlue. Stationary and 
Automobile enlrtnes. Will 
.ave their cost many times 
over In one year. 

Wrlte for clrcnlarl!. 
The Carlisle '" Finch Co • .  �33 E. Clifton Ave.,.Cincillnatf, 0 

You Want the Best Lathe and · DriU 

GRUGIIS 

YOU ARE EASY 

Rice . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  741,609 Shaft. counterbalanced crank. A. R. Mosler 741,057 Shaft. flexible. S. M. Burdick . . . . . . . . • . • .  741.106 Shears or the like. F. D. Davies. . . . . . . . . .  741.576 Sheet metal ware. making. J. Kirschbaum. 741,046 Sheeting driver. D. D. McBean . . . . • . . . . . . .  741,588 Ships' hulls, etc., apparatus for cleaning and treating. H. Binney • • • . . . . . . . • • . .  741,298 Shoe antlsllpplng device. C. Cook. . . . . . . . . .  741,011 Shoe tiP. C. C. Turner. . . . . . . . . . . . . . . . . . . .  741.567 Shoestring retaining device, J. W. Force. .  741.238 Silo. A. O. Hubbard . . . . . . . • . • • . • • • • . . • . . . .  741,403 Siphon. C. H. Linn . . . . . . . . . . . . . . . . . . . . . . .  741,513 Skate. Thomsen & Peterson. . . . . . . . . . . . . . .  741.083 Skins and hides, apparatus for treating. R. D. Scott . . • • • • • • • • . • . . • • . . . . . . . • • .  741,381 Slab or plate. W. L. Kann . . . . . . . . . . • • . • . . .  741,043 Sla�k take-up and adjuster. cord. F. W. A. Meyer • • . . • . • . . . . . • . . . . . . • . • . . . . . .  741,154 Sleeve protector. A. G. Haynes • • . . . • . . . . .  741,133 Slitting machine. H. L. Staley . . . . . . . . . . . .  741,418 S.moke preventing furnace, A. W. Pudding-ton . . . . . . . . • • . . . . . . . • . . . . . . . . . . . . • . . .  741,069 

���:'hl:k'.ve:�Iw. b�����: . �: .�: . ������ m:g�� Soda acetate, making, W. M. Grosvenor . .  741,243 Soldering machine, can. W. Cameron. . . . . .  741,222 Sound recording machine, E. R. Johnson . . .  741.500 Sound records, removing, B. Klepper . . . . . . . 741,047 Speed mechanism. variable. R. Lang . . . . . . 741,510 Speed regulator. T. & C. T. Nesom . . . . . . .  741.158 Spinning apparatus, yarn. J. Booth . • . • . . . • 741.101 Spring cliP. G. W. McGill . . . . . • . . . . . . . • • .  741,408 Spring motor. E. L. Garvey • • . • . . . . . . . . • • .  741,483 Stacker. straw. F. L. Sattley . . . . . . . . . • •. •  741,378 Stamp for IndorSing, etc, hand, E. J. Man-klewicz . . • • . . . . . . . . • • . . . • • • . • . • . • . . • •  741.520 Stand. See Album stand. Steam boiler. R. W. Barton • • . . . . . . . • • . . . .  741,094 Steam boiler. B. H. Green . . . . . . . . . . . . . . . . . 741,48� Steam boiler. J. M. McCiellon . . . . . . . . . . • .  741.529 
Steam boller. J. B. Beam . . . . . . . . . . . . . . . . •  741.575 Steam generator. E. Makin. Jr . • . • . • . • • • • •  741.353 Stearn or similar engine. E. Thomson . . . . . .  741.388 Steam trap. J. H. Blessing . • . . . . . . . . . . . . .  741.448 Steering mechanism. F. T. Cable • • • • • • • • • •  741,395 Stoker for threshing or other engines, Farquhar & Aitken . . . . . . . . . . . . . . . . . • . . . •  741,472 Stone dressing machine. A. F. Jones. . . . . .  741.582 

����: �st!m:.��f�ra'i.e��rU?ewr'es<;.;r��I!�:: : m:l� Stone tub. artlclal, F. Jager . • . . • • • • • • • • • •  741.137 Storage battery. C. W. Kennedy . . . . . . . . . .  741.044 Stove. S. Bredahl. . . . . . . . . . . . . . . . . . . . . . . . .  741.220 Stove. lamp. R. M. Bracklow . . . . . . . . . . . . .  741.105 Strap spring attachment. W. J. Davidson • .  741,232 Stump extractor. J. C. Fullington . • . • . • • .  741.026 Sugar boller, T. W. Lanier . . • . • . . • • • • • . . • .  741.148 Suspenders, boys', C. 1. MllDdel. . . . . . . . . . . .  741,405 Switch. A. M. Beall . . . . . . . • . . • . . • . • • • . . • .  741,444 SWitch, quick action make and break. W. C. O'Brien . . . . . . . . . . . . . . • . . . . • . • . • . •  741,268 Switch throwing mechaniSm, N. J. Ander-son . . . . . • . . • . . . . . • . . • . . • . • . . • • • • • . . . . .  741.433 1 Tag clip, F. E. Ladd . . . . . . . . . . . . . . . . . . . . . .  741.509 Tag holder and lOCk. shipping. C. M. Alger 741.091 Talking machine, M. A. Po.sons . • • • . • . . • . • •  741,543 Talking machine motor brake. E. R. John-son . . . . . . . . . . • • . • . . . . . . . . . . . . . . . . . . . . .  7 41.�01 . Talking machine turn table. E. R. Johnson 741.247 Tanbark, apparatus for the removal and dumping of spent, H. Branllr. . . . . . . .  741.300 Target. O. Hanson . . . . . . . . • . . . • . • • . • • . • . • . .  741.131 Telephone. C. B. Smith . • . . . . • • • . . . . . . . . . . .  741,283 Telephone sYiltem. C. B. Smith 
If you need a carpenter to help you repair yourroof with T I h transmitter and 7����;e:'41foB�: 741,285 
Warren's Natural Asphalt Sand Surfaced Roofing e egh�':::: C. Yeack . . . . . . . . . . . . . . . . • . . • . . . •  741,604 ... The best and most ser. Telephone trunk line apparatu., W. W. 

vlceable prepared rooOnl{ Dean . . . . . . • • . . . • . . . . . . . . . . . . . . . . • . • . .  741.114 
on the market. It Is duro Telephones. etc.. folding bracket for. S. 
able, Ore-proof. and does J. Seifried . . . . . . . . • . • . . . . . . . . • • . • • • • •  741,382 n�o,,:.��I�:.rd'�n�n�;.y In Te.ting machine. coin controlled. S. M. 
roU. containing lOt! sq. ft. Thre�����s8i';g' m��hin�' spi";.ii'; ·.i"'lvi,;g· iI;': 741,080 Pipes. See Hot air pipe. 

��i.,�Yf��n�. tv�lnwe�ks����: : : : : : : : : : : :  �:�:�� Warren Chemical '" Mfg. Co .. 1 8  Battery PI., New York Thre��ii;g �aA;ln:.r��n��rfIhu�;'i: : : : :  : : : : : :  m:�i� Tile mllchlne. Strous. & Lawson . . . . . • . • . •  741.078 Tobacco lath. 1. C. Putnam . . . . . . . . . . . . • •  741.163 Tool, pneumatic. N. W. Fletcher . • • . • • . . •  741,320 

Pocket book. C. L. Hille . . . . . . . . . . . . . . . . . . . .  741.339 
Pole changer, W. F. Warner, reissue . . . . . .  12,162 Porlable boiler or heater. R. Meldrnm . . • •  741,266 Portable elevalor, J. E. Camo . • • . . . . . . . . .  741,108 

������I�I����s st'::k��Yt. e!t'Srark������: : :  f:tm Power translating system, A. C. Eastwood 741,471 Precious metals, apparafu. for extracting, H. H. Thompson • • . . . • . • . • . . . • . . • . . • •  741,189 Printer'. qnoln, W. H. L".ncliard . . . • . . . . . .  741,151 Printing D)achlne. multiple color and text, 
M. Rudometo/r • • • • • • • • • • • . . . . . . • • . . . •  741,1175 Printing pnrpose., pro'duc1� poaltl'Ve �hro
matlle.! COllOid 4eatgllil on platea for, ?t. Rndometolf . • • • • . . . . . . . . . . . . . . . . . .  741.278 

PrIn!��m:���c1. �': ::!\�� . . s���: . �.I�� 741.297 l'rojectlle, S. A. Groll: . . . . . . . . . . . . . . . . . . . . .  741,338 

MARINE and STATIONARY 

M OTO RS 
!I and 4, CYCLE 

are no expertment. "" they 
are In successfni operation 
In all part!! ot the wor Jd. Launches In stock. 

Send jor Ca.tatoau .. 
PALMER BRO� .. 

COli Cob. Conn. New York O1IIoe, 186 Llbertl St. 

Toy. W. M. Moseley . . . . . • . . . . . . . . . . . . . . . .  741.360 Toy for expanding the lungs. O. Henrichsen 741.492 Track Instrument. electrical. T. T. Fogel. . 741.123 Track sanding device, M. A. De France • •  ; . 741.116 Trap. M. Hartmann . . . . • . • . • • . . • • . . . • • • • • • •  741,330 Trolley. A. B. ' Upham . . . . • • . . . . . . • • . • • . . . •  741.599 Trousers fly fronts. faotenlnl device for, F. M. Schmidt . . . . . . . . . . . • . . • . . . • • • . • • • • •  741.280 

I Truck. car; W. J. Kllox . . • . . • . • . . . • • . • . • . . •  741,145 Tube drawlnl mechanlim . ... ami ..... P. pat- . teraon • . . . . . . . . . • • . . . . . . . . • • . . . . . . • • . . • 761,369 Tul, ahatt. A. 1. Dewald . . . . . • • . • . . . . . • . • .  741.231! Turbine governing mechanism. J. WllklDllOB 741,426 Turhlne steam, E. C. Terry . . • . • . . • • • • • • •  741,3811 
(00netI1_ OR�_) 

© 1903 SCIENTIFIC AMERICAN, INC 

STRENGTH "" 
eVidenced In the entire 

OlDS G::cfp«:r��:� 
terlala mOlt suited to its work regardle88 of expense, 
consequently true e('onom., i.IJ certain and long wear is 
&&'lund. Stationary EII-
�:;tn� � �D�' 12 :.r;.

table 
Cat. gives full particulars. 

g�d�v=�!.�1A�:!��thcH. 
CHICAGO EXCURSION 

via NICKEL PLATE ROAD. Tickets on sale from 
Bulfalo September 211 and 28 at '12.00. �od r.tnrnln� to 
���'t;oaS::i:w�war�� or A. W. cclestone. D. P. �. Our New American Gun 

'ust In-
10 ,000 Breech LoaderS 

Send 2 Co stamp for catalogue �:Ij��tg �: .. buye
rs 

H. '" D. FOLSOM ARMS CO. • • • • • New York 

METAL POLISHES. -FORMULAS FJR 

��6;���::Bl�
a
:;:

.
c.f.;\'l.��� ��g���:I�

o
':'�E��� 

CAN SUPPLEMENT Nos. 1�S3, l�SS and J �S9, Price 10 cent. each !rom thl. office and all newsdealers 

P E R FECT · P U M p · POWE R .  
Is attained only In the 
TABER ROTARY P U MPS 

They are mechanical 
simple and durable.WilI 
pump hot or cold fluid. thin or thick. Require. 

no .kllled mechanic. Most 
rci'���ha�,!:::M'e�S\t!h�ar�; 
Iron, steel or bronze. Can be drivp.n by belt, motor or englne attach'Dient. La� lllmflraua Cata/oglul jru. 

TABER PUMP CO .. 32 Wells St� Buffalo, N.Y .. U. S. A. 

ELECTRIC TRAVELINC CRAN ES 
Crane Book M on request 

PAWLINC & HAR NISCHFECER 

Tra.de Marks, 
Designs, 

Copyrigh ts, Etc. 

qut��n:8�:��:: :u��g�T�i�d ;;:�c�g�r:e�:� 
invention Is probably patentable. Communications strlctl

l) 
confidential. Handbook on Patent. 

se�;t::',j tB���
s
i��l �����t.

a
;::t�e 

Speclal Notte.. without charjle. In the 

Scientific American 
A handsomely IlInstrated weekly. L� clrculation of any Bcientlllc jonrnal. 1'eriDs, 18 B year; four months, tL Sold by all newsdealers. 
MUNN & CO.3SI Broadway, New York 

Branch Ollloe trl6F 8t. WaahlIIatou, 0. 0. 



For Sixty Years 
we ha ve been Diamond Importers and Man-
����D!(,�:i'ri:!��a8 ��r:e�:�e

r!t�-r:� 
largest b the world. Our dlamonds are the 
lInest Imi!Orted. have a heautltnl hlue-whlte color t anil are sold ()n 

Small Monthly Payments 
We give with every purchase a oertlllcate 
guaranteeing quality and value. Our im
mense business enables you to 
Save from 1 5  to 25 per cent. 

A�r�a��a�':"�
d
c��:r::[I'i;.. 

WE TRUST YOU 

arIes Wlth the WOl'ld." s::};!t:nu£ 
course which interests yon 

CORRESPONDENCE INSTITUTE of AMERICA 
Box 689. 8et"anton, Pa. 

BOJSER BLUST lUmp 
~ 

for gas Standard pattern as sold bI;, us �ir�1�:��.
gl

tf: �:r.
e
�st��$� 

APPBL-MURDOCH COMPANY 
Vhemll!llt8' 8uppJlea 

" �2 LA.KES ST. CHICAGO 

Patents, Trade Marks, 
CO PYR I G HTS!! etc.. 

Addreu MlJNN I) co., ::"':ts. 
omoe of the 8cIENTInc .A.AllmIOAN 

aa --... .. IIY. :New York. 
_ OlB ... : 61K> F 8t.. W.� .. ". 

Hand-boolt Sont Free on Awu..tloo. 

MARINE  Gasolene MOTORS 
��e�.!'Jde:'ft���� ��'b�!�t�I��� 
��eW���lt���vg�d�e� �f;:n! �t����lra�� 
orl"inal featul'es-just what other engines will have 
five years hence. 
1! !lOU�:: � �����': ,��rJ1'::� descrlb-

ROCHESTER GAS ENG I �E CO., 
693 Driving Park Ave., ROCHESTER, N.  Y., U. S. A. • Tbe OnIY D Y N A M O  

that gjves steady lb,ht with a 
� t.88si����n� t!iYJooe

jlgh�
de 

(_ � The Hobart Electric MC". Co. - - - - Troy, Ohio 

SYNCHRONOGRAPH.-A NEW METH-
od of rapidly transmittlnl< intelligence by the altemat
In2 currtnt. A full description 01 the interestlnl< ap. 
������'UE���,:e g��9l�:�NJ� 1l1"Yl

tl
��:t frlH: 

Price 10 cents each. For sale by MUnn & Co. and alJ 
newsdealers. Send for new catalOllUe. 

The "Best" 
The World's Best I.Igbt 
Sold in every civilized coun
try on earth. Costs less than 
kerosene, gives six ti m es 
moreUghtthan electricity. 

APure �ite Steady Ught 
Makes and burns its own gas. 
No wick, no odor. no smoke. 
Absolutely safe. F or ind� 
and outdoor use, 

A&,ents Wanted. 
Exclusive territory, llberal 
commissions. Catalog freo. 
THE BEST LIGHT 00. 

OwDen ofOrlchW - 'l 
87 L5thSt.GANTON. OlIO. 

Scientific Atnerlcat\ 

Turbine, steam, P. J. Hedlund . . . . . . . . . . . .  741.491 
Twine holder, A. J. Seckner . . . . . . . . . . . . . . 741,074 
Twisting machln .. thread retaining bar, W. 

A. Mackie . . . . . . . . . .  " . • . . . .  . • . . . . . . .  741,518 
Urinal, sanitary, J. Seldel. • . • . . • . . . . . . . . .  741,17a 
Valve, L. W. Neubllng . . . . . . . . . . . . . . . . . . .  741,267 
Valve and igniting gear for explosive or in-

ternal combustion engines, }..... M. Rites 
741,164, 741,165 

Valve, 1I0at operated, J. W. Keddlngton . .  741, il4a 
Valve for hydraulic air compressors, J. C. 

Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,172 
Valve gear for explosive or internal combus-

tion engines, F. M. Rites . . . . . . . • . . . . .  741,166 If you have ever taken a summer railroad trip you 
Valve Indicator, E. F. Osborne . . . • . . . • . . • •  741,asa will enjoy the "Story ot Phoebe Snow," which de-
Valve, supply, W. T. Nichols . . . . . . . . . . . .  741,004 scribes, in a st'ries Of dainty pictures, the experiences 
Vault, burial, C. F. Surface . . . . . . . . . . . • . .  741,384 of a pretty �irl who wenl. to Bull'alo. The illustrations 
Vault light construction, W. L. Caldwell . • . .  741,010 ::1 t:: !t�:.:' :gJ��ih"ea'£'a��!'.';!'!,c�nfa�I��j'\:!..o�: Vehicle jack, E. H. Ryan . . . . . . . . . . . . . . . •  741,414 so famUiar In the last tew month.. The tlooklet has a �:�I�I:' :�t

�or
aJj�.:\:ab

�e, �. '�deNini.ih : : : :  m;8�+ particularly pleasing cover alld will alford conBldemble 
Vehicle storm curtain, B. S. D. S. Martin 741,265 ���fe��g��s�t�!��i� �nnO

�O:��t
n

tnWr�;:o:s�
e
� VehIcle wheel, A. Turkington . . . . . . . . . . . . . .  741,193 request accompanied by two cents In stamps to T. W. Vending machine, coin-operated, J. B. Fender 741,0:l2 Lee, General .l:'lI.8lIellger Agent, New Vork City. 

Ventilator. See Oven ventilator. ------
�:�:;f�a�arJ��tafllt!t, �e

'R: '  M�b�'1fy: : : :  +!l;m '9Occ::;lIlJDi:"l-_.--_.-----:---,-,SAVE YOUR EYES I 
Wagon top, C. E. Parish . . . . . . . . . . . . . . . .  741,367 'e" ' ,Withont straining them 
Washtub, G. Loeb, Jr . . . . . . . . . . . . . . . . . . . . . .  741,351 , _ : , " .• " I��h;S� '::s�1 M:8�y'� , Washing machine, L. E. Pollard . . . . . . . . . .  741,542 with the "ColnmDla Caliper No. 5." htany sizes 

I 
Watch alarm receptacle, R. B. Hemming . . . .  741,036 and styles. Vernier and metric measurement. wat

��ch���m 
. �

1
.
n

.�I
�.� . .  

a
.
n

.
d 

. .  ����I
.��

, . .  �: . . �: 741,092 
Send tor catalog and special prices. 

Water meter, F. Lambert . . . . . . .  741,251 to 741,254 ERNST G. SMITH. COLUMBIA. PA., U. S. A. 
Water purifier, electrolytic, G. W. Frazier 741,322 

I Water stopper masonry, D. D. McBean . .  741,5811 ACETYLENE GA8 AND CARBIDE OF 
Waterer, stock, F. S. Seymour . . . . . . . . . . . .  741,557 Calcium.-All about the new illuminant. its qua1itles. Wave motor, W. L. Walter . . . . . . . . . . . . . . . .  741,084 chemistry, pressure of liquefaction, its rrobable future, 
� :ji�j�g 

s���h���d
�:in

sa::�t;�ll!d, sg�u
Wil·. 

7 41,415 
��P��:��:fv���]ir:; 

e
c�:�re�� ·t�r:;:Ofhev�I�����l����� 

lIamson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741 ,204 tbls oubject. Detailsot furn""es for makl�thp carbide, 
Well drill, M. M. Long . . . . . . . . . . . . . . . . . . .  741,150 ���::��i�:;O���8��!�rs8�����:�CT t.;����in91t:: Wheel tender, C. H. E. Schenck . . . . . . . . . .  741,171 1 004. 1 00'. HIl :!. 1 11 1 4, 1I1 l li, HI 1 6, 1 112:!. ;�:3I

p���, ';:i��'i,I:�I!; t�:�f;li�i�g:.·T .. . R: 741,401 
1 11 :1�, 1n!l�. lU;. ' ,  I n64, 101 1 ,  t n,:!, 1 0S�, 

Tlmby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,389 I r��: NhSo�'l ����1 J8,r.�':!b\':!d 1 &�A: Jrl':!16 ;:��:::m' mT,;tid:' c�On';i�g' g';��: 'j: . Ai�i�� m;Ug cents each. by mail. from this office. "nd all newsdealers 
Window, F. J. & H. G. Carl . . . . . . . . . . . . . .  741,457 
Wjndow and screen, combined, P. M. Barnes 741,441 
Window, casement, H. C. Smith . . . . . . . . . . . .  741,560 
Wire connector, Fuller & Walsh . . . . . . . . . .  741,480 
Wire tabrlc, Hoxie & Truman . . . . . . . . . . . . . .  741,580 
Wire splice and producing same, C. M. 

Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,347 
Wire suspending device, Stevens & Gel-

latly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  741,563 
Woodworking machine gaging and counting 

attachment, H. O. Fry . . . . . . . . . . . . . . . .  741,479 
Wrench, J. J. A. Miller . . . . . . . . . . . . . . . . . .  741,155 
Wrench, J. Bystrom . . . . . . . . . . . . . . . . . . . . . .  741,394 
Yoke, neck, H. C. F. Loptlen . . . . . .  • • . • . •  741,263 

DESIGNS. 
Brooch or similar article, �'. M. Welch . . • .  36,582 
Candelabrum, A. C. Miller. . . . . . . . . . . . . . . . . .  36,588 
Radiator, E. P. Waggoner . . . . . . . . . . . • . . . . .  36,589 
Rein guide, J. W. Brooker . . . . . . . . . . . . . . . . . .  36,090 
Spoons, torks, or similar articles, handle 

for, Crees & Court . . . . . . . . . . . • . .  36,583 to 36,587 

TRADE M,,\RKS. 
Antiseptic and astringent powders, Geo. A. 

Newman Co . . . . . . . . . . . . . . . . . . . . . . . . . . . •  41,296 
Antiseptic powder, Sharp & Dohme . •  ' . . . . .  41,:MI5 
Beer, M. B. Foster & Sons . . . . . . .  .41,303, 41,304 
Boots, shoes, Slippers, and ties made , wholly 

or' partly ot leather, Taplan & Goldsoll 41,276 
Chalk, J. & E. Sturge . . . . . . . . . . . . . . . . . . . . . .  41,306' 
Chisels, A. E. Mey"r., . . . . . . . . . . . . . . . . . . . . .  41,307 
Cigars, F. Reichard . . . . . . . . . . . . . . . . . . . . . . . .  41,306 
Cotton piece goods, certain named woven, 

Meyer & Goetze . . . . . . . . . . . . . . . . . .  , . . . . .  41,274 
Cough syrup, S. Lasser . . . . . . . . . . . . . . . . . . . .  41,288 
Disinfectants, A. R. Stark . . . . . . . . . . . . . . . . . .  41,297 
Flour, Hunter Brothers Milling Co . .  41,300, 41,301 
}1"ruit preparations and extracts, Crown Cor-

dial & Extract Co . . . . . . . . . . . . . . . . . . . . . .  41,302 
Hats, Rothschild Bros. Hat Co . . . . . • . . . .  41,271 
Hats and caps, Knox Hat Manufacturing Co 41,272 
Hosiery, York Knitting Mills Co . . . • . . . . . .  41,27:1 
Laxative aromatic compound, Sharp & Dohme 41,294 
Medicines for treatment of certain named 

Oil, ����:���af!�P��"o���i �. tt� ��rv�
d�"I�: 

41,291 

ciples ot cod-liver, Merck & Co . . . . . . . .  41,298 
Pamphlets, books, charts, and maps of use-

tul Iniormatlon, A. E. Horton . . . . . . . .  41,286 
Paper and bags, wrapping, H. Barnett . . . . . .  41,287 
Pharmaceutical compounds used as a tonic, 

C. H. Howells & Co . . . . . . . . . . . . . . . . . . . .  41,293 
Photographic films and wrappers therefor, 

certain named, Leipziger Buchbinderei� 
Actiengesellschaft vorm. Gustav Fritz-
sche . . . . . . . . . . . . . . . . .  " . • . . . . . . . . . . . . . . .  41,285 

Powder, talcum, G. F. Govin . . . . . . . . . . . . . . .  41,299 
Remedies, brain and nerve, G. J. Remaly . .  41,289 
Remedies for diseases of the nerves or ner-

vous system, E. C. De WJtt & Co . . . . . .  41,290 
Sewin� machines, Domestic Sewing Machine 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,308 

5 2 0 0. A M O N T H  
One reliable man or woman in each count,. as manager, to exhibit. take orders and ap. 

¥g�n!:,�=- �C:d�r�::s W!��:f�toi�� 
vention. Automaticalb gen
erates fuel gas from kerosene 

�
������

�
e?0il. Miniature Gss Works. AI>

&: :!��.
l
ths:!�nf:::l3:�'!,k1;: 

Oheapest, cleanest. safest fuel. tjj;";::O;;��;;:!11=r ���m;���I1�� 
t2l'!;: 

� GO. FRANKLIN Model Shop 

6 WOI'Id BId ••• Clo.looBt!, O. 

The Frankl in Model Shop. 
ExperilIrental work for Inventors; any-

���I�����:�03e'1���J;::'it��o� 
colleges. Exblbltlon models. Introduc-, 
�� :::tJ'11gr°1r.."iI'i,n"

te:'e'faVc�egve l�fe';; 
Inventions perfected. Drawlnl<s and de
signs worked OUT. from inventors' ideas. 
send for circular 9. 

PAltSEJ,L & WEED, 
�131 West 31st Street, New York. 

� TH/ S C H W E R D T L E  S TA M P  C O . �. ,-1 1 [ :' L  .) iAfvI P : ,  L l T l l R S  (\, r l ,l J R E  S 
B R I D G  E. P O RT C O N �  

META L S PEC I A LTY 
MANUFACTURERS 

In addition to our re:i,"lar work, we will manufacture 
:�:r'::'����fi;-t:ii,,\h��"�������,!'a�&�i�:.S' of 

a 

AMBRICAN LAMP 4: BRASS CO • •  Trenton. N. J. 

Die... Tools and Special Machines. Models 
�� �i;��:��1 :;���'In����r:�����������¥ork 
Model M ach inery and Experimental Work. 
W. H. CHAo WE(JRU, 1l1( Broadway, New. York CIty. 

Don't judge the Phonograph by what 
you have heard-the imitations or the old 
styles-but call at the nearest dealer's and 
hear the Phonograph with Mr. Edison', 
recent improvements. 

0.000 Desler. Sell PbooolP'spJu 

NATIONAL PHONOGRAPH CO., Orange , N. J. 
NEW YORK CHICAGO SA.N FllA.NCIIKlO 

83 Chambers St. 304 Wabash AT'. 933 Market St. 
EUROPE : ANTWERl', BELGIUM. 31 Rempart Saint Georgea 

TYPE WHEELS. MODELS L. EXPERIMENTAL WOftK.8MAU.1lRHl1ERr NOVEl:lua . ETC. NE.W YDN( aTENCIL WORKI IDa _AU 8! N.Y. 

NOVEL TIES & PATENTED ARTICLES 
Manufactured by Contract. Punching Dies, SpeCial Ma
chinery. E. Konlgslow & Bro .. 18Uleneca St. Cleveland,O. 

Metal Patterns and Models 
Foundry Patterns �,;;:r:o�;:':i:!::t!lty. 
THE C. E. WENZEL CO., 3 1 3  Market St., Ne"!ark, It J. 

MASON'S NEW PAT. WHIP  HOIST 
for Outrll<ger hoists. Faster than Elevators, and hoists 

direct from teams. Saves handling at Ie,s expense. 
ManCd. by VOLNEY W. MASON & CO .. Inc. 

Providence, R. I., U. �. A. 

MODELS & E X PE R I M E NTAL WORK. 
Inventions developed. Special Machinery • .  

E. V. BAILLARD, Fox Bldg .. Franklin Square, New York. 

m �!f:l��!lo�P!�!!!� 
200. Parlor 'Prlcks Catalo�ue, free. 
MARTINKA & eo .. lI1trs .• (00 Sixth Ave.. New York. 

I CE ='!.iC:d!�m:r';.\ �:\:fu:::,lnlj.�:Vit'��� 
MFG. CO •• 8Il9 Clinton Strecr. Milwaukee WI •. 

Craig Manufacturing Co. 
Manufacture Hardware Specialties on 
contract. Punches and Ules. Special Tools_ Shoe lifts or shoe horns, J. L. Sommer . . . . . .  41,275 

Spoons, baby, Reed & Barton CQrporation 
41,278 to 41,284 

Tonic and laxatlvp, R. R. Stoner . • . . . . . . . .  41,292 
Toy puzzles, A. W. Ellis . . . • . • • . . • . .  . • . .  • •  41,277 

ARMATURE WINDING, RIGHT AND 
Left lIanded.-An Important paperforall amateurs. 17 39-43 W. Washington Street. Cbicago. 111. 
illustrations. SCIENTIEIC AMERICAN SUPPLEMENT I No. J 1all. price 10 cents. For sale by Munn & Co. and Jansen Machine Work", 8( Market St� Chlcago, UI. 
aU newsdealers. Send for catalo.ue. I Mechanlcal .nnd elect.rlcal experts, accept all kinds of 

LABELS. 
"Alpha 011," tor medicinal 011, Alpha Drug 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,411 
"Bunker Hill," for matches, Ohio Match Co. 10,423 
• 'Carbonigrol, ' for horse liniment, Eureka 

Drug Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,412 
"Climax Corn Syrup," for corn syrup, Illi-

nois Sugar Refining Co . . . . . . . . . .  10,418, 10.419 
"Eastern Biscuit Co. ," for crackers and bis-

cuits, Eastern Biscuit Co . . . . . . . . . . . . . .  10,416 
"Fine Macaroons," for macaroons, E. H. Jos:. 

selyn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,417 
"Iroquois," for flour, George Urban Milling 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,415 
"Janitor," for brooms, Lee Broom & Duster 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '. . . . . . . .  10.422 
" Liberty," for flour, George Urban Milling 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,414 
"Our American Beauty," for beer, Salt Lake 

City Brewing Co . . . . . . . . . . . . . . . . . . . • . . .  10.420 
"Prof. Smith's Hair Growpr and Dandru1f 

Cure," for medicine, Rosebud Perfume 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.409 

"Reliance," for flour, George Urban Milling 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,413 

"Sheridan," for cigars, A. A. Johnson . . . . . . . .  10,421 
"The 'Diva' Proprietary Medicines," for pro-

prietary medicines, M. E. Kendrick . . . . . .  10.410 

PRINTS. 

"Butter and Eggs," for butter and eggs, H. 
Vogeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840 

"Hasn't Scratched Yet, " for scouring soap, 
Bon Ami Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  841, ,842 

"Peggy from Paris," for hosiery, O. McCormick 886 
"Prof. Pozzoni's Mountain Sage Malt Tonic," 

tor tonic, Mountain Sage Malt Tonic Co. . .  837. 
"The Real Thing," for whisky, Ritterman & 

Krapmer . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  839 
"What Did He Say?'" tor whisky, W. C. Mc· 

Caleh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 838 

of 
A

a�rI��'i'!n�
o
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In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number- of the patent desired and the date be 
given. �d4r ... MnlUl 41; Co., lIe1 Broadway, New 
York. 

Canadian patent. may now be ohtalned hy the In
ventors for any of the inventions named in the foreo
going list. For terms and further partlenla .. 
addreaa MUDD 41; Co., 361 Broa�wll7, New York. 

Experimental and Model Work. Dies, Tools and Metal 
SPECIAL MACHI NERY Tools and Dies. Model Articles. AU workgnaranteed. 

& Experimental Work 
Vo .. tHo Machine Work .. , 60 centre St., New York S PECIAL M A NUFACTUR I N G .  SPECL M.o.CHlHEflY MODELS EXPIRlM E l HA l  W O R  K 0 1 [ ')  ANC  ST'!� P j N (  "1'0,.,.,;' ''' ' wn lT�  fO R wUR  8 JVK I. [  r 

TH £ C lO R E  M A C H 1l- S T A M P I N G  C o  8 7 0  H A M I LTON 3 T  C L EV E L A N D , O 
Experimental & Model Work 
0/, ... de ad11k6f ..... Wm. Gardam & Son.41h'>1 Rose St�N. Y • . 

Home Mechanics for Amateurs 
By GEORGE M. HOPKINS 

Author of "Experimental Science" 
t 2mo, 367 pages, 320 illustrations Price, $ t .50 

THIS book deals with woodworking. household . 
ornaments, metal working. lathe work. metal 
spinning. silver working. Making model engines, 
boilers and water motors. Making telescopes, 

microscopes and meteorological instruments. electrical 
chimes, cabinets, bells, night lights. dynamos and mo�ors, 
electric light, an electrical furnace. telephone. It is a 
thoroughly practical book by the most noted amateur ex� 
�rimentor in America. Send for descriptive circular. 
This book will be published not later than October 20. 

MUNN & COMPANY 
Publish ·'Sci .:.1:. Ame '  .. ers enWlC · ncan 361 Broadway, New York 

© 1903 SCIENTIFIC AMERICAN, INC 
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GUN METAL 

IIeart. Square, Octagon or Round Cases. 
SIl.VER 

Open Face or IIunting Cases, all desltlDs. 
GOLD FILLED CASES 

InaH styles, Plain & Decorated Enamels inColofs 
SOLID GOLD CASES 

Open Face or Hunting, Plain or Engraved. 
(,lnta1ngues and Booklets sent Free on Request. 

All our manufactures are fully guaranteed 
}'or Sale by all Jewelers. 

'rhe name New England is on every watch. 
THE �EW E�GLAND WATCH CO. 

Jlukerl!l of" the \'�fl.t(>h Complete 
NEW YORK : CHICAGO. 

m & 39 Maiden Lane 131·137 Wabash Avenue 
I'AN FRANCISCO : Claus Spreckels Builninll' 

LONDON : 7 Snow Hill . 

A.W. FABER 
llIanufaCIOry Established 1761. 

I,EAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
HUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street. New York. N. Y. 
GRAND PRIZE, Award, PARIS, 1 900. 

CRESTMOBILE 8 
$150 
The most logi
cally construct
ed car made. 

Write jor cat. 
Other models 
at $1i00 

and $1i1i0. Ma .... U.S.A. 

four -Cy(le Motor 
Sinale and double crlinder •. 

Simple and reliable. Heot rna· 
terials and workmanship. Not how cheap but how good. They are mocIerate in \>fice. 
Write us. Catalogue Free. 
Grant-Ferns Co •• TrnYt N.Y. 

.. DISEASES OF A GASOLENE 

Scientific American 

m��j����JhU;&:�:thr�:;�I�i����ii�:lt��::i��";;h�f���:is;'OUii 
is this which makes ridID$ iu a Winton such a genuiue pleasure-not siml,h- a 
�!lfu��f!

i
��a�

u
.:,��lC�ali ���!:�f �:\������

t
i'�g':ci�C: ��W�!���t . 

THE WINTON MOTOR CARRIAGE-CO., Cleveland, U.  

Orient Motor 
Bicycle 

3 ¥Iil"Mo��g�tfutR��i\E��Jl� tr:IW!��O. 

j:· · ·MI(ROS(OPfS 
for every purpose. Our instruments are found in aJJ tbe best laboratories 

L� • 
of tne country. Catalog free. 

Projection Apparatus 
for scientific work. Superior in sccuracy and convenience. 
Bausch �och��,bN.O?tical Co .• 

NEW YOBK BOSTON CHICAGO 

HO R O L O O I C AL DEPARTMENT 

The Dr. Deimel Underwear i s  so 
constructed that it regulates the nat
ural heat of the body, protecting it 
much better than the heaviest of 
woolens. Those who wear it go 
through life fearless of drafts and 
weather changes. 

Booklet telling aU about them 
aM the garments may be had 

AT LEADING DEALERS EVERYWHERE 
T H E  DEIMEL LINEN-MESH CO., 

(Originators of Linen-Mesh) 
491 Broadway, New York. 

Write jor Catal.o(I'Ue. 
W ALTHAM MFG. CO.. Waltham. Mass. 

POL Y'J'ECHNIC INSTITUTE I"'"--�-� .. ----'" Formerly Parsons Horological Institute A 
PEORIA, ILLINOIS Ei:c'tlglJ8p���,���ga���a\�u�Uib� ��l��:s.caflfl��trt-

FOLDING CAMERA. - WORKING 

ScaIas An varietieSRtIOWestpnces . .Best HaHroad I Track and Wagon or Stock 8ca]e� made. 
Also 1(0) useful arbcles. including Sateb. SeWIng l-lachines, Bicycle�, Touls. etc. e.a ve ' 

Money. Lists Free. CHICAGO SeAL E CO .• Chicago, III 

LARGEST and BEST tions. Contained in SUPPLEMENT l IJ� l .  Price lU 
WATCH SCHOOL in  AMERICA 

cents. For Sale by Munn & ('.0. and an newsdealers. 

CRUDE ASB ESTOS 
DIRECT FROM M I NES 

P R EPARED R.  H .  MA RT IN , 
ASBESTOS FIBR E  OFFICE, ST. PAUL BUILDING 
f o r  Manufacturers use 220 B'way, New York. 

COLD GALVANIZING 

,::v����:k
t
�o�;t&tr!�el�i�:� 

I reasonable. Board and rooms near i 8ch
�;

t
f:�:��::��l!iDfOnnation. 

fiioa,,-e all· the Spelter consumed in galvanizin� by the hot process 
by using om' Patent Cold Galvanizing Process, WI the amount of spelter 
lClst as droS!1 in the hot process If used ill Our proce�R will give sufficient 
protet"tion to any kind of work to make 'it It!.St-proof even against salt 

air and sea water. Our Patent Process is now in use all over the country. Our liCeUBees include U. S. Government, 'l'he Standard on 
Co., He .... e8ho. Bo�t Building Co., Town8end & Downey, Armour Packing Co. Lkenses granted on royalty ba81s. 
Samule andc1tstom work done at our factory, 1lI8·110 \V. 11th St. Main Uffice, 34M Broadway. 1 to 9 Park Avenue, Brooklyn. 

U. S. ELECTUO.GALVANIZING CO. 

Clark's Wireless Telegraph Apparatus. 
Write for an)"thing in Wireless Telegraph 

Apparatus and Supplies, special or separate parts, as 
required. Spark Coils, Coherers, Relays, Regi'!lters. 
Recorders, Automatic Tappers. Let us quote prices on 
Special College Sets and Commercial Sets· for 10111 or 
short distance. Send 2c. stamp for Bulletin No. 8 on 
Space �elegraphy. 

Thos. E. Clark Wireless Telegraph-Telephone Go. 
Main Office, 11 Mlehicun A v., Detroit, Mlcb. 

Back Lock STEERING GEARS. 
Spur Gear DiWerentials. 9 Models, 

for direct or chain drive_ 

I\eep Your House Warm 
this winterand tolavecoal by fitting your doors and windows with 

FORD'S A I R-TIGHT WEATHER STR IP 
A perfect protection from cold, draught and dust. 

It is inexpensive. made entirely of WOOd, and absolute
ly the best strip on the mllrket. 

Send for llIustrated booklet 1 Free). We waut HJ!"ents in each iocality and offer very liberal terms to gQod men. Write to us. 

CHARLES J. FORD, 226 ·Senior Holyoke, Mass. 

J E S SO P  ST E E L  C 9  M F R �  OF CR UCIBLE SHEET STEEL 
WA S H I N GT O N ,  P A .  

Takes 01f everythinl': but the skin, and 
leaves tb at smooth and wbite. 
BOXES, 10c. Bnd 25c. 

f4 MILES AHEAD OF SOAP. " Sample sent FREE 
THE UTILITY CO., 227 Greenwjch St., New York City 

We make a specialty of replacing worn 
� ,����u.>.d"'lualizi���O;f;' H�!!''=l'���P.�''.'P. 

'0) Also sprOCKet. for all chain •. 
GEAR CO" 

�y .. aeu8e, N. Y. 

OUT 

AUTOMOBILE AND HOW TO �:;:logu. 
CURE TH EM " I Free. 

_�_�1WiII A book for owner, intending purchaser 
or repairman. 

Hints and BUJ,{gestions with illustratlons, 
Diagrams and Connections. 

Price $1..'i0 
A • .  L. DYKE AUT(). SUPPLY COMPANY 

2108 Olive St .. St. Loul., Mo. 
,,�nd IOc. for the largest Auto. Supply Cat. in the world. 

1,.gl@!fgRDJElYoCac .... '- ........ , �SlyaCOC .. IU60 ILLUtA 
10. to 21 Clinton Street. 

OUR ROTARY MEASURE 
:\leasures like ruagic. 

. 
A useful time

saver for everybody. Is a cutti"fil!' speed 
indicator for machine tools as wen as an adding device for Astimators. Mea�ure8 
curves. ('urved or flat surfaces, . over or around cornflrs, etc., quick as a wink. 
�'i-ii��v�i:��

ra
t������,!&

l
l,��k Us�{ 

the fastest and mos practieal all around meas.ure you ever. saw. JlIustrated c1r� 
mIla .. for \he askin!f. 

STECKE:SREITER MFG. CO., 96 Lake Street, Desk 1, Chicago, IlL 

FINE ���:i� GUN 12 
down, balance of $13.00 payable after examination. 
}R�:a :r:�f'b�r;'�1s.do��,: � 
drcular bammers. Top lev- � 
er action. Double bolts. ..'-
Pistol �rip. Equal to any 130 
cun ever offered. Send '2.00 
and we will send gun for 
} our inspection. fS-pagecatalog of an kinds of firearms. 
Malcolm A. Ship ley, 434 Market St., Philadelphia, Pa •. 
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�h instrument is complete witrpatticle of radmm. 

:Jt: :�::::�:;l:::::'!!'fl-:i:�;�d�tp'"ald. '¥::S 
Radium ,Bulb8 for Medical Treatment. Send forcircula.n. 

WILLIAMS. BROWN & EARLE, 
Dept. 6, 918 Cheotnut St., Philadelphia 

1.�lIIkI�E�:r:h�'�·bitlOn& with Magic Lantern, Ster ... opticon or Moving Picture )lachine make 11iI1i.llllmoney:. We will tell you how. Costlight. 'Send tor illustrated catalogue free. Magic Lanterns for Home Amusement. 
.lIifllll. McAllister, 411J1:!;"uos�J::t�;'rk. 

Revolution in Building Methods 

BrIdge AC1'088 Foo: B100r at Appleton, Will. 
605 jut tonO, 22 jeet wide, bwilt oj Palmllr'. Hollow BloduI. 

Hollow Concrete 
Building Blocks 
.l!lve v.el'tical flues within that pro· 
:1: �� =�ll�:.

n��!��n�:i\�� 
non-conductors of heat and ' cold. These bricks are lij;(ht, 'stron� and 
�fli!en!.�th N ih��ger ��d�Uii�in�jt� 
:tz:i�hl�n����r�g��d���' ���� 
like natural stone. last longer, and 
can be colored or ornamented 
as desired. Machines for making the a bovetum out 2,illl to 3.000 cubic feet per day in 
hollow blocks. The block. made are 
absolutely fire, water, fro�t 
and vermin proof, and need neither vaint nor repairs. require no bacJ[lnR. "of bricks., and safely carry lloors, jOists, beams and roofs. 

Hollow space atfords facilities for 
Jil'as and water pipes. electric wires, 
8�ki�g tubes. etc. Write at once for full information. ------VV-A-R-1'(-I-1'(-G-! -�--. . HARMON S. PALMER 

Buildings erected with these patented blocks are HOLLOW CONCRETE subject t o  royalty and Mechanic".' Lien. i f  same is 

::!u��'JI::;i;�::::s::�:�': ¥:�tW!��!d��Ir�a��!� BUILDING BLOCK CO. 
Hollow Concrete Duildinll' -Block Company or their WASHINGTON, D. C. duly authorized agents. 

© 1903 SCIENTIFIC AMERICAN, INC 

N E W  Y O R K  
uses vastly more writing 
machines than any other 

city on earth and the last 
census shows 

7896 
Remington. The voice of 
experience decides for the 

R E M I N G T O N  
T YP E W R I T E R 

REMINGTON TYPEWRITER CO" 327 B'way, New Yolf 
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