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ANOTHER GREAT HYDRAULIC-ELECTRIC POWER 
PLANT. 

No stronger evidence could be afforded of the great 
development which has taken place in the last few 
y�ars of hydro-electric installations than the fact 
that a great 50,OOO-horse-power plant, such as is illus
trated on the front page of this issue, should have been 
planned and built with such little ostentation that it 
has only recently, as it neared completion, attracted 
tlje attention which its size and importance demands. 
E seems but a few. years ago that the world was tll'led 
with wonderment at the announcement that sufficient 
water was to be diverted from the Niagara River, to 
operate a series of large turbines, whose aggregale 
power should reach the then enormous figure of 50,000 
horse power. The project was regarded with much 
curiosity. and there was no little foretelling of disas
trous failure, while the day of its opening was re
garded as one of the most momentous in the history 
of the industrial world. This event occurred less than 
a decade ago; yet, so great was the success of the 
venture, that its capacity has already been dOubled, and 
another one of far greater size is under construction 
on the opposite shores of the river. So many similar 
installations of large aggregate horse power are either 
planned or under actual construction that the build
ing of a 50,OOO-horse-power power house; like this 
one in the upper valley of the Hudson, seems to call 
for little more than a paSSing remark. The indica
tions,are that within a few generations there will 
not be a natural waterfaH or rapids, except in the 
unsettled portions of the country, that will not re
sound with the hum of the turbine and the generator. 

----------�-<O4.�.�----

THE LAST OF A FAJtIOUS LINER. 
Every one that is interested in the history of the 

transa'tlantic service (and who is not?) will learn with 
a measure of regret that the famous White Star liner 
�'Britannic" is now engaged upon her last voyage, pre
paratory to being sent to the bone-yard to be tlroken 
up. This historic vessel will long be remembered as 
having ushered in the era of the high-speed, luxur
iously furnished transatlantic liner with which we 
are famiIiar to-day; for the very latest vessels are 
merely a development in size, speed, and comfort of 
certain features which were first embodied in this 
ship. She is further remarkable because of the un
usual endurance of her engines and boilers, which 
present an instance of continuous service that, as far 
as we know. is without a parallel in the history of the 
mercantile marine. It is not generally known that 
the engines and boilers with which she is now making 
her last voyage across the Atlantic are the same that 
were put into the boat by the Harland & Wolf firm 
when she was launched in 1874, or nearly thirty years 
ago. 

To the "Britannic" belongs the , credit of being tlie 
first boat to reduce the time b�tween Queeenstown and 
Sandy Hook to less than eight days, her record for the 
easterly passage being seven days and sixteen hours. 
The "Germanic," a sister ship to "Britannic," which 
was.launched shortly after her, is still in the Atlantic 
service; but she has been re-engined and re-boilered, 
and thoroughly brought up to date. The older boat, 
however, has been steadily breasting the storm and 
stress of the transatlantic passage for twenty-nine 
years with her original engines and boilers, and she 
has the remarkable record of never having missed a 
day in all that time through accident or breakdown. 
She has remained continual'ly at work except for two 
or three weeks in each year, when she was taken off 
the route and overhauled for the season's work. In 
the twenty-five years from 1874 to 1899 she made 260 
round trips .between New York and Liverpool, cross
ing the Atlantic more than 500 times and traveling 
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ov�r 1,800,000 miles, or sufficient to make the circuit 
of the earth over seventy times. During her long 
period of service she has carried without accident over 
200,000 passengers. 

. ' .. . 
IS YACHT DESIGNING AN EXACT SCIENCE 1 

The present series of international races has been 
full of surprises and to no one more than to the two 
eminent designers of the competing yachts. For it is 
certain that saving and except for the fact that "Re
liance" has done what she was designed to do in suc
cessfully defending the cup, each of the great 90-foot 
sloops has shown, in actual sailing, qualities that were 
never intended nor expected, and has conspicuously ' 
failed to develop other qualities that were specially 
aimed at in their design. "Reliance," as we announced 
several months ago when that boat was undergoing 
her early trials, was designed to secure Exceptional 
speed when reaching, and, indeed, on any point of 
sailing with started sheets. This quality was ex
pected to make her perfectly sure of winning the tri
angular race; and in view of the fact that the leeward 
leg of the windward and leeward races off Sandy Hook 
is a1most invariably turned by a shift of the wind into 
a reach, it was calculated that being fast under spin
naker and exceptionally fast on a reach, she would be 
certain to gain on the leeward leg everything that she 
might lose by her less speedy performance when 
beating out to the weather mark. It was estimated 
that, with her great overhang and full waterlines, the 
most unfavorable conditions for "Reliance" would oc
cur when sheets were hard aboard. and ahe was head
ing into a short and broken sea. As a matter of fact 
this estimate of the boat turned out to be entirely at 
fault; for she was unable to beat "Constitution" on a 
reach, while in windward work she proved to be a most 
consistent and remarkable performer. Even in the 
much-dreaded combination of light winds and 1umpy 
seas, she has proved to be a simply phenomenal craft, 
being, indeed, so swift under these conditions as to 
stand in a class absolutely by herself. Thus has theory 
proved itself to be once more entirely at sea, and on no 
point so much as on the failure of "Reliance" to devel
op any remarkable speed when reaching in a whole-sail 
breeze. Anyone looking at her lines would expect that 
the easy diagona'ls, the great length of her water line, 
and the small displacement in proportion to the enor
mous rig, would enable her to reel off a speed of at 
least 13% to 14 knots an hour .. Yet,.�!i a matter of fact 
her highest recorded speed iil reaching on a measured 
10-mile leg is only 12.6 knots per hour. How this dis
crepancy is to be explained, nobody, not even Mr. 
Herreshoff himself, can tell. 

Turning now to the challenger, it was evident to 
every one who is acquainted with the elementary prin
ciples of yacht designing that her best work should 
be done in light winds, when the relatively small 
area of wetted surface which always goes with a full 
model of large disp,lacement, such as she shows, 
would tell in her favor. The boat was evidently built 
for the Sandy Hook courses where light and moderate 
winds prevail at the time of the year when the races 

. take place. It was natural to expect that in the 
stronger winds. when the speed passed the point at 
which the fuller body and relatively larger displace
ment of the English boat would tend to set up wave
making, the chances of "Shamrockl' holding �'Re
liance" would diminish, and that the stronger the 
wind, the less would be her liklihood of taking the 
race. Here again theory has been tota:lly upset, for in 
the contests that have been held the "Shamrock" has 
shown' to the best adYantage when the winds were 
strongest, and as the strength of the wind dimin
ished, so the margin by which slie has been beatel;l 
has steadily increased. In the triangular race saile4 
in a good breeze of 10 to 15 knots strength, when, the-' 
oretically, "Reliance" should have dropped her stead
ily with every mile that was sailed, particularly on the 
20 miles of reaching, she proved so far the equal of our 
boat that, on corrected time, if we omit the 19 
seconds handicap at the start, she was only beaten by 
one minute. On the other hand, in an attempted race 
in which there was that very roll of the sea and light 
wind which was supposed to emQpdy the ideal condi
tions for "Shamrock:' she was beaten by the same 
boat 20 minutes in a 15-�ile leg to windward. 

It is because of these strange anoma'lies that the 
yachting world is drawing on its thinking cap, in the 
endeavor to find just exactly where it stands; for 
there is no denying that these two boats, in which are 
embodied the wisdom and skill of the two leading na
val architects of the day, have persistently done the 
things that nautica'lly they ought not to have done, 
and have left undone the things that nautically they 
should have done! 

The moral of all this is that in spite of our 
boasted advancement in the art of yacht design we 
have as yet by no means reached the ideal boat; and we 
shall not have done so unti1 some one discovers how 
to combine with the remarkable beating and running 
qualities of "Reliance," the ability to reel off 13 to 14 
knots an hour when reaching in a whole-sail breeze. 
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LIMITS OF ELECTRIC TRACTION WITH DIRECT 
CURRENT. 

Systems of electric traction differ widely as to the 
power that may be delivered to. a car, the distance from 
a generating station at which a car may be operated, 
and the rate of acceleration that a car may attain. 
With continuous-current dynamos supplying car mo
tors at pressures of about 500 volts, a limit to the 
pewer that may be delivered through a single trolley 
contact is soon reached. 

A car with a motor equipment of 200 horse power, 
such as is not uncommon for interurban service, draws 
350 amperes from the trolley wire when loaded to 
full rated capacity, if the motors have an efficiency 
of about 85 per cent an� their voltage is 500. At start
ing and on heavy grades the amperes taken by such a 
car may go up to 1,000 without serious heating at the 
trolley, but it is doubtful whether this current ceuld 
be collected constantly without trouble. Coming to 
a large electric locomotive or heavy train requiring 
2,000 horse power at normal rating, the regular cur
rent with voltage and motor efficiency as before, would 
be 3,500 amperes, which might rise to 10,000 or 15,000 
amperes for short periods. Such currents are entirely 
beyond the capacity of any single trolley or conta.ct 
shoe. A number of trolleys might be employed with 
a heavy train or locomotive, but such complication 
would soon reach a limit. The limitations as to radius 
of operation of the 500-volt continuous-current traction 
system may be well illustrated by an example. If a 
car requiring 200 brake horse power on the wheels, or 
a delivery ef 350 amperes and 500 volts at its motors, 
is operated ten miles from the station with a drop of 
50 volts in its feeder wire, this wire must have an 
area of 400,000 circular mils. Ten miles of such wire 
with weatherproof insulation weigh 80,000 pounds, and 
at 15 cents per peund have a value of $12,000. This 
sum represents an investment of $60 per horse power 
capacity of the feeder wire, or about three times the 
cost of dynamos per like unit of capacity. Assuming 
that only 50 volts drop will occur in the rails as a re
turn circuit when the drop in the trolley feeder is 50 
volts, the total loss of pressure between dynamo and 
car motors is 100 volts, so that the dynamo. must de
liver current at 600 volts in the assumed case. This 
drop of 100 volts on the line and rails corresponds to a 
loss of 16.66 per cent. For exceptional loads, as when 
the car is climbing a steep grade, the percentage of loss 
in feeder wire and rails will increase direcUy with the 
amperes fiowing to the car.- Thus, when the car ma: 
tors take 1,050 amperes, the fall of pressure in the 
rails and feeder together will be 300 volts, and one 
half of the energy delivered at 600 volts by the dyna
mo will be lost in the transmission. If more than one 
car is supplied by this feeder, the percentage of loss 
in it wil'l increase directly with the number of the 
cars. The torque exerted by the car motors increases 
approximately with the amperes they receive, but their 
speed drops with the terminal voltage; hence, though 
the motors carry· a heavy overload, the cars cannot 
maintain normal speed because of the loss of pressure 
in line and rails. 

When under normal full load, the car in question 
receives 350 amperes at 500 volts, or 175 kilowatts. 
When an overload causes the current to rise to 1,050 
amperes, the pressure at the motors drops to 300 volts 
and they receive 315 kilowatts, or 1.8 times the power 
delivered' 'to. them at nermal full load. As the generat
hig station was assumed to operate continuously at 
600 volts, it appears that when the output from this 
station is multiplied by three, the rate of energy deliv· 
ery to motors increases only 80 per cent. In ether 
words, the proportion of the entire energy output. ab
sorbed by the line and track rises with the ampere 
flow, and an absolute limit is thus put on the power 
that may be d�livered to the car motors. As one-half 
of the energy sent out by the power station is lost in 
the line and rails with a current of 1,050 amperelil, 
any further increase of current wi'll actually decrease 
the power de'livered to the car motors, though it will 
i�crease their torque. Thus if the station delivers 1,400 
amperes at 600 volts to. the particular feeder and track 
under con!lideration, the motors on the car will receive 
this current at 200 volts, representing ' only 280 kilo
watts. 

In the matter of motor torque, the continuous-current 
system of electric traction presents its strongest point. 
The unequalled capacity for increase of torque pos
sessed by the series-wound continuous-current motors 
has carried street cars up all sorts of grades with an 
sorts of loads and placed electric traction in the se. 
cure position which it occupies to-day. Furthermore, 
this capacity for increase of torque makes it possible 
with the continuous-current motor to obtain rates :.9,f 
car acceleration that can be equaled with no other llit.t:
chine of the same normal rating. 

The torque of a continuous-current motor depen4l; 
on the strength of the magnetic field in its air gaps 
and on the amperes flowing through its armature coils. 
If the magnetic field remains constant, the armature 
torque increases directly with its current, ,and if the 
field strength goes up -also, the torque increases faster 
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than the current. But the armature current distorts 
the magnetic field in the air gap and tends to cause 
destructive sparking at the commutator, this �endency 
being greater the larger the current in the armature 
coi'ls. Where great increase of torque over the normal 
rating must be had, the continuous-current series mo
tor offers this unique property, that the increase of 
current which gives the armature greater torque fur
ther strengthens this torque by adding to magnetic 
density in the air gap, and this addition reduces cross 
magnetization and the tendency to destructive spark-
ing at the brushes. A. D. A. 

••••• 

THE AGRE EMENT BETWEEN THE BRITISH. GOVERN
MENT AND THE CUNARD AND MORGAN 

COMBINE MERCANTILE FLEETS. 

BY OUR LONDI,)N CORRESPONDENT. 
The British government has published the terms of 

its agreements arranged respectively with the Cunard 
Steamship Company and the Morgan Combine con
cerning the British vessels which were incorporated 
in the trust. The government comprises the three 
branches-the Admiralty, the Board of Trade, and the 
Postal Department. With regard to the Cunard Com
pany, ilie government assumes practical control. The 
financial assistance comprises a loan of $13,000,000 or 
less under certain circumstances, at a yearly· inter
est of 2% per cent, an annual payment of $450,000, ani 
the increase of the postal subsidy from $310,000 to 
$340,000 a year. The Cunard Company, on the other 
hand, in answer to this assistance, will build two new 
vessels of from 24 to 26 knots hourly speed, suitabie 
for use as armed cruisers, and will place the entire 
Cunard fle€t at the disposal of the government when
ever required ; will improve the mail service, and 
will guarantee that the company remain purely Brit
ish both concerning its control and the shareholders. 
That is to say, no one but a British subject may be 
an official or have any share interest in the concern. 
The agreemen t is to remain in vogue for twenty years 
from the time the second new vessel departs on her 
maiden voyage. 

Many important clauses are inserted in the agree
ment, to enable the government to control both the 
company and its vessels. The most importan t of these 
are broadly as follows : 

The plans and specifications of the new vessels to 
be approved by the British Admiralty, who may make 
reasonable modifications in the designs to suit their 
especial require men ts. 

The ships are to be held at the disposal of the gov
ernment for either purchase or hire. The purch.ase 
price is to be the market va'lue of the vessel plus a 
] 0 per cent bon us as compensa tion for loss or compul
sory sale. Depreciation is to be set down at 6 per 
cent per annum upon the actual cost price of the 
�teamship. 

The payment for the hire of a vessel is to vary with 
its speed. In war time the Admiralty will provide the 
crew, but when the vessels are requisitioned for naval 
purposes during peace time the government is to have 
the option of the crews and will pay them for their 
services. The rate of payment will vary from $6.25 
without crew and $7.50 with crew, for vesse'ls o f  above 
22 knots speed to $4.37 without crew and $5 with 
crew for vessels of between 14 and 17 knots speed, 
these rates being per ton per month. The company, on 
their part, are not to increase unduly freight or other 
charges and must not give undue preference against 
British subjects. 

The company must not sell or dispose of any vessel 
of ·over 17 knots speed, without the sanction of the 
government. Al'l the ships' officers, eexcept the engin
eers, are to belong to either the naval reserve or the 
naval fleet reserve, and not less than one-half of the 
crew must belong to eit'ler of these two branches of 
the service. In the ever.t of the new vessels failing 
to attain the minimum gcaran teed sea speed of 24¥.t 
knots in moderate weather, but not falling be'low the 
minimum of 231;2 knots, then the amount of the annual 
subsidy is to be decided by arbitration. 

With regard to the mail service, the subsidy for 
which has been augmented to $340,000 per annum, 
the service is to be accelerated and improved, and the 
new vessels are to be included. This payment is also 
to cover the transit of parcel mails up to a limit of 
100 tons' measurement in either direction per week. 
Any failure in the mail service will result in the inflic
tion of fines and· penalties. 

The government's con tro'1 also comprises two nomi
nees, who have the power to give votes equivalent to 
one-quarter of the number of votes possessed by the 
company's shareholders. In more explicit words the 
government holds one-quarter of the concern. Any 
person other than a British subject who acquires a 
share is to be forced to dispose of it within three days, 
failing which the share will be compulsorily sold at 
the market value to a Bri tish subject. 

The amount of the subsidy to be paid every year 
has been deduced by careful investigation. The com
mittee appointed by the Parliamen t for this inquiry 
reported that a sum of $552,500 would be necessary to 
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indemnify a company for the financial 10ss they would 
sustain by running a 24-knot vessel in time of peace, 
which sum would have to be increased to $745,000 for 
a 25-knot boat. On this basis the increase between 
these two figures would amount to $1,297,500 for two 
vessels eadi of 24:1f:l knots. This payment, however, 
has been compromised by reducing the rate of interest 
upon the loan of $13,000,000 from the normal outside 
market rate of 5 per cent to 2% per cent. 

I n  the case of the Morgan combine, the agreeme nt 
is also extended over a period of twenty years, but 
the governmen t stipulates tha t in any postal, mili tary, 
or naval services wherein it may require the utility 
of the vessels of any of the Bri tish steamship com
panies merged into the combine, they are to be 
treated precisely the same as other British shipping 
concerns. One exception, however, is made, and that 
is· the construction of ships of "uncommercial speed" 
which the government may specially require to be 
constructed and which are principa:lly intended for 
war purposes. 

The combine undertakes that a majority of the di
rectors of the British companies shall be British sub
jects; no vessel is to be transferred to a foreign reg
istry without the consent of the British Board of 
Trade; the ships are to carry the same quota of offi
cers and crew of British subjects as the government 
stipulates upon other British vessels engaged in the 
same trade; the government is to have the option of 
purchasing or hiring any vessel on arranged terms; 
and one-half of the tonnage at least added to the com
bine in successive triennial periods from September, 
1902, when the agreement was signed, is to be British. 
With respect to the last clause, reservation is made 
concerning the ships of "uncommercial speed" and 
vessels purchased from other than British or Ameri
can sources which have been running for not less than 
two years. In the case of any dispute arising between 
the two parties, the matter is to be referred to the 
British Lord Chancellor, who is to be the arbitrator, 
and whose decision either concerning 'law or fact is 
to be regarded as final. 

From these two agreements it will be recognized 
that the British government has concluded a fairly 
powerful bargain, and while it practically acquires the 
Cunard Company, no antagonism is displayed to the 
mercantile combine. 

• ••• • 

MORE INFORMATION ABOUT THE PRIZE FOR A DUST
ARRESTING RESPIRATOR. 

The council of the Society of Arts are prepared to 
award, under the terms of the Benjamin Shaw Trust, 
a prize of a gold medal, or twenty pounds, for the 
best dust-arresting respirator for use in dusty pro
cesses, and in dangerous trades. 

The council are well aware that for many years 
past the necessity for such an apparatus has been re
cognized. As far back as 18 22 the society awarded its 
gold medal to Mr. J. H. Abraham, of Sheffield, for a 
magnetic guard to protect persons employed in dry 
grinding. The apparatus described in the society's 
"Transactions" (vol. xl., 1822,  p. 135 ) includes a res
pirator to cover the mouth and nose. This respirator 
was fitted wi th magnets, for the purpose of arresting 
the fine particles of steel thrown off in the process of 
pointing needles, and in other processes of dry grind
ing. Although the invention was greatly appreciated 
at the time, it appears never to have come into prac
tical use, the main objection to it having been, it is 
believed, raised by the workpeople themselves, who 
feared that the lessened risk attached to their employ
ment would lower their wages. Similar considerations 
have, it appears, stood in the way of the introduc
tion of various appliances intended to limit the risks 
associated with all trades in which the workpeople 
breathe a dusty atmosphere. The council, however, 
think that such considerations are 'likely to have less 
weight at the present time, and they hope that the 
offer of a prize may draw the attention of inventors to 
the matter, so that it may result in the production 
of some suitable piece of apparatus, despite the diffi
culties with which the solution of the problem is sur
rounded. 

The apparatus will be required to fulfill the follow
ing conditions : 

( 1 )  It must be light and simple in construction. 
( 2 )  It should be inexpensive, so as to admit of fre

quent renewal of the filtering medium or of the respi
rator as a whole ; or alternatively it should be of such 
construction that it can be readily cleaned. 

( 3 )  It should allow no air to en ter by the nostrils 
or mouth except through the filtering medium. 

( 4 )  It should not permit expired air to be re
breathed.  

(5) The filtering medium, though it should be ef
fective i n  arresting dust partic'les, should not offer such 
resistance as to impede respiration when worn for 
some hours under the actual conditions of work. 

(6 ) It is desirable that it should be as little un
sightly as possible. 

It should be noted that the prize is offered for a res
pirator i ntended merely to arrest dust, and not for a 
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chemical respirator designed to arrest poisonous fumes. 
The applications of such chemical respira tors are more 
limited, and there are special requirements connected 
with them. The council have, therefore, preferred to 
limit the range of their present offer to the simpler 
and more important cases of dust, either dust of all 
kinds or of some special character, e. g., iron or steel. 

Inventors intending to compete should send in speci
mens of their inventions not later than December 31. 
1903, to the secretary of the Society of Arts. John 
Street, Adelphia, London, W.C. Such specimens must 
be accompanied by full descriptions, and in cases in 
which the apparatus has been put into actual use, the 
experience of such use should be given. 

Competitors intending to patent their inventions 
should be careful to obtain protection, as the council 
of the society cannot undertake any responsibility as 
regards the secrecy of the whole, or .of any part, of 
an i nvention submitted to them. 

The prize will be awarded on the report of judges 
appointed by the council. 

The competition is not limited to British subjects. 
The council reserve to themselves the right of with· 

holding the prize, of extending the time for sending 
in, or of awarding a smaller prize or smal'ler prizes. 

---- �. -<O.�, .......... , .... �-------
SCIENCE NOTES. 

Science is nothing but trained and organized com
mon sense, differing from the latter only as a veteran 
may differ from a raw recruit; and its methods differ 
from those of common sense only so far as the guards
man's cut and thrust differ from the manner in which 
a savage wields his club.-Engineering Record. 

Calcite, when perfectly transparent and free from 
flaws, has great value for optical purposes. The lo
cality which has yielded the 'largest qtjantity of fine 
calcite crystals is near Eskifjordhr, Iceland, and for 
this reason crystals of good quality are commonly 
termed Iceland spar.-Engineering and Mining JQur
nal. 

The latest addition to the German language is the 
word "knusperchen," meaning a little thing that can be 
nibbled. This is the word that has just taken the 
prize offered by some Ger�an educational so·c

'
iety for 

the best translation of the noun "cake." 
Phosphorus dissolves slowly in most of its solvents. 

Sometimes frequent agitation for weeks is required be
fore saturation is effected. C. Stich ( Pharm. Zeit.) 
has determined its solubility in the following liquids, 
the weights given being the weights of phorphorus in 
100 grammes of saturated solution : Almond oil, 1.25 ; 
oleic acid, 1.06 ; 'liquid paraffin, 1.45 ; water, 1.0003 ; 
acetic acid, 96 per cent, 0.105. 

The general public, we fear, is not acquainted with 
the dangers arising from arsenic coloring matter i n  
waN paper. A recent de\tth i n  Palmer, Mass. , is di· 
rectly attributed, by the medical authorities, to this 
cause. The trouble which resulted so disastrously 
made its appearance a year and a half ago in what 
seemed to be nervous dyspepsia. Two months of 
travel abroad seemed to greatly improve the patfep.t, 
but on returning home he soon grew worse again. On 
accoun t of certain conflicting symptoms which could 
not be readily accounted for, a specialist was called 
in and gave it as his opinion that there was· arsenic 
poisoning in the system. An investigation was them 
made which resulted in the discovery of arsenic col
ors in the wall paper of the sitting room. 'fhis room 
had been papered shortly previous to the appearance 
of the first symptoms. The waH paper was at once 
remQved, but. the disease had by this time progressed 
so far that it was impossible to save the life .of the 
Imfortunate victim. 

Andrews ( Chicago Medical Recorder) mentions the 
usefulness of the tuning-fork in the diagnosis of frac
tures, especially of the long bones. The test is made 
by p'lacing the bell of a stethoscope over the bone 'll�ar 
the'supposed fracture, where the soft tissues are·;'as 
thin as possible, and the handle of a tuning, fork 'as 
close to the bone as possible beyond the supposed 
seat of fracture. The sound will be transmitted 
through the shaft of the bone to the stethoscope and 
through the stethoscope to the ears of the examiner. 
When the bone is intact, if the test is properly mil de, 
the sound of the fork wilI be heard with great distinct
ness; but if there is a lack of continuity, the 
sound will ei ther not be heard at all or will be heard 
very faintly. By comparing the intensity of the sound 
on the suspected side with the sound heard under simi
lar conditions on the normal side, the question of COll
tinuity of bone can be determined. The test for frac
tures is based upon the fact that bone is an excellent 
conductor of sound waves, while the soft tiEsue of the 
body conducts sound waves very poorly. The bell of 
the stethoscope should fit tightly to the skin. and when 
comparing the sound and injured sides the instru
ments' should be placed in the same relatiye positions, 
The sound waves will be transmitt€d through a frac
ture if the two ends are crowded together; also 
through a joint, especially if the artlcular surfaces 
are forced together. 
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ELECTRO-TELETHERMOMETElt 01' �tTAN VILA FORNS. 

The International Congress for the consideration of 
all devices intended to prevent as well as to fight fires, 
which has just closed its sittings at London, has ex
amined and adjudged as especially meritorious an in
strument which, for want of a better name, may be 
called the "telethermometer," invented by Mr. Juan 
Vila Forns, of Gerona, in Spain. 

The avowed object of this instrument is to reveal 
automatically at any distance from the scene of activ
ity any abnormal elevation of the temperature which 
may occur in its vicinity. 

The apparatus is composed essentially of a mercury 
thermometer connected electrically with a bell or other 
form of alarm, and an indicating device. 

In order to establish the desired communication, it 
Is necessary to insert into the tube of a thermometer 
a number of platinum wires and to arrange them five 
degrees apart, thei r uncovered ends being so disposed 
that, whenever the mercury rises to the figures opposite 

ELECTRO-TELETHERMOMETER OF JUAN VILA FORNS. 

to which they are located, the ends will form a con
tact with the mercury and close an electric circuit. 
All these insulated wires unite in a single cable after 
leaving the tube and are carried to and .connected 
with an annunciator set up at any convenient place for 
observation. Each separate wire is connected with a 
metallic drop or button showing a number correspond
ing with the degree on the thermometer at which 
that individual wire is located. At the center of the 
annunciator, which closely resembles the half of a 
clock dial, is found a movable hand or switch point, 
which may be placed upon any one of the drops or 
buttons, being at the same time connected, through its 
fixed end ,  with an electric bell, also fastened upon 
the board, by means of a wire, one end of which is in
serted into the mercury contained in the bulb of the 
thermometer. It is scarcely necessary to say that a 
battery of some kind must be included in the cir
cuit. Now it is evident that the bell will sound the 
alarm every time the mercury in the thermometer tube 
reaches or passes the degree controlled by the wire 
and noted on the button under the switch point. For 
example, if the switch point rest upon button 115 
then, just at the instant that the increase in the tem
perature in the room in which the thermometer is situ
ated causes the mercury to indicate that number of 
degrees, contact with the wire will be established, the 
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electric circuit closed, and the alarm given at the ob
serving station.-E. G. 

••••• 
NeU' Iron-Hardening Procell ... 

Phosphorus, as is well known, has the. property of 
imparting a certain degree of surface hardening to 
iron, but not without producing brittleness. The i ron 
is made to assume a coarse structure, in which the 
crysta'ls are comparatively loosely bound together. 
This effect of phosphorus of loosening the coherence 
of the molecules of the iron greatly facilitates the 
absorption of carbon by the iron. The carbon rapidly 
penetrates the iron to a considerable depth, imparting 
great toughness to the core and nullifying the com
paratively slight defect constituted by the inconsider
able brittleness of the surface. Two Prussian inven
tors apply this principle in their process for hardening 
iron by heating the same in a tempering powder con
sisting of organic nitrogenous substances containing 
a high percentage of fusible ash and employing phos
phorus as the medium for the introduction of carbon 
into the iron. Without prejudicially affecting the 
welding properties of the iron, it imparts such a de
gree of hardness thereto that it can neither be cut 
nor chipped by the best steel used. In order to harden 
the surface of about 200 kilogrammes (441 pounds) 
of iron to a depth of 1 millimeter (0.0394 inch) by 
means of this process, the pieces should be imbedded 
in a retort, muffle .. or the like, in bone dust, to which 
is added a mixture of 300 grains of yellow prussiate, 
250 grains of cyanide of potassiuIIl, and 400 grains of 
phosphorus. The receptacle is well closed, luted with 
c'lay, etc., and raised to a clear red or white heat, 
whereupon the material treated is immersed in a glow
ing condition in a water or other bath. 

.... -
ENGLISH ARTILLERY TROPHIES AT MONT ST. MICHEL. 

In 1427, when the English in Normandy made their 
last assault on Mont St. Michel under Lord Scales, 
they attacked it with "several powerful engines and 
certain machines of war," with which, says an old 
writer. "they trained a battery so furious'ly against 
the walls that they made a breach." Among these 
formidable weapons were two enormous wrought-iron 
guns, which they were compelled to 
leave behind on being obliged to raise 
the siege. They are still on exhibition 
with some of their projectiles in a 
railed inclosure just inside the main 
entrance to the town. As will be seen 
from the accompanying photograph 
taken on a recent visit, the local fi8h
ermen find this inclosure very useful 
for the stowage of their nets, sails, and 
other tackle. 

The guns are of the kind formerly 
called "bombards," and are of differ
ent sizes. 'l'he larger one has a cali
ber of 19 inches, 3014 inches greatest 
external diameter, and 12 feet total 
length, of which about 3 feet 4 inches 
belongs to the smaller powder cham
ber in the rear. It weighs very nearly 6 
tons. The other gun weighs about a 
couple of tons less, is of 15 inches 
caliber and 11 feet 9 inches long. These weapons are 
not cast but "built-up" guns, being formed of longitu
dinal bars about 3 inches wide arranged like the 
staves of a cask and bound round closely with wrought
iron hoops, just as are the "Dulle Griete" at Ghent 
and "Mons Meg'" at Edinburgh Castle. In fact, all 
four date from about the same period and the 
"Michelets," as they are called, as well as the others, 
are most likely of Flemish workmanship. Their pro-

jectiles are made of hewn 
granite and those for the 
larger gun have been 
estimated to weigh 300 
pounds apiece. The pow
der chamber is capable 
of holding about forty 
pounds of explosive. 

•• • 

ENGLISH ARTILLERY TROPHIES AT MONT ST. MICHEL. 

The Iron Age states 
that extraordinary re
sults have followed the 
establishment of the new 
drainage scheme at New 
Orleans, by means of 
which the level of the 
ground water has been 
lowered 4 feet. It is now 
possible to construct cel
lars and erect skyscrap
ers, which could not be 
done previously. The 
drainage canals are kept 
clear by constant pump
ing. 'A drawback is a 
plague of white ants, 
which are devouring the 
woodwork of the houses. 
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A NOVEL MEASURING MACHINE. 
BY DR. A. GRADENWITZ. 

Some time ago, while in London, I paid a visit 
to the works of the 'Newall Engineering Company, 
where I Saw an interesting measuring machine just 
brought out by the firm. The chief novelty of the in
strument is the spirit level, serving as a comparator, 

PLAN VIEW OF A NEW MEASURING MACHINE. 
i 

SIDE VIEW OF THE MEASURING MACHINE. 

that is seen on the tail stock ; this attachment permits 
of ma·gnifying the movement of the anvil to an almost 
unlimited extent, as the movement of the bubble de
pends upon the curvature to which the vial is ground, 
being equal to that of a 'lever of the same length as 
the radius of curvature. 

A coarse screw is operated for quick movement by 
means of a knurled nut, whereas for fine movement 
a lever is clamped to the spindle by an eccentric move-

TAIL STOCK ARRANGEMENT. 

ment on another set of levers, a thumb screw thrust
ing against a bar. A vernier bar is graduated into 
tenths of an inch, this being the pitch of the screw, 
and a second vernier is carried by the rim of a gradu
ated wheel along the first vernier bar. 

This graduated wheel is divided into 1-100ths on 
the right hand and 1-1000ths on the left, and the second 
vernier into 1-10,000ths. Readings can thus be taken 
in decimal rotation, the 1-10ths being the highest fig
ure disclosed on the first vernier bar, the 1-100ths be
ing the highest figure' seen on the right-hand side of 
the graduated wheel past zero, the 1-100Oths the high
est figure on the left side of the wheel past zero, where
as the 1-10,000ths are shown by the second vernier. 

An anvil fits in a sock€t, in which is an adjustable 
spring controlling the amount of pressure put on the 
piece to be measured. The tail end of the anvil comes 
in contact with a rocking lever, pivoted in a bracket . 

When pressure is applied to the anvil, a spirit level 
i'l displaced. The bubble on the level is first adjusted 
to remain at the left-hand end by means of the thumb 
screw. Suffici€nt pressure should be put on the piece 
being measured to bring the bubble up to a given 
graduation. The same course is adopted when ad
justing the heads by means of end rods or with rule 
and microscope. 

As the movement of the anvil is magnified by the 
level 4,000 times, if the anvil is moved one-thou
sandth inch, the bubble would move 4 inches. The 
rocking lever is kept in contact with the anvil by a 
spring, which may be adjusted in the boss of the 
bracket previously mentioned. When the pressure is 
removed from the anVil, the rocking lever rests against 
a stop. The head and tail stocks are clamped to a 
true fiat face on the bed, as shown in the sketch. 

They were designed to meet the requirements of the 
average tool room and are very easily handled. 
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PHOTOGRAPHY IN COLORS-THE THREI:· 
COLOR METHOD. 

BY A.. BOSCH. 
It was nearly 100 years ago that Thomas 

Young, with an extraordinary foresight for 
one of his time, advanced the theory of the 
three fundamental or elementary colors, 
based upon scientific research, and expressed 
the belief that the nerve apparatus of the eye 
possessed three kinds of fiber, each being 
sensitive to a fundamental color. 

Indeed three primary colors, properly chos
en and combined, are sufficient to _ reproduce 
the seemingly infinite combinations of nature. 
According to Young, it was apparent that the 
colored image, which could not be produced 
in a single exposure, was to be obtained only 
by combining the three correspoJ.ldingly color
ed images. The main difficulty, however, was 
the proper production of these three images. 

These images are now produced by means 
of three colored filters or screens correspond
ing to the three primary colors. 
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was much shaking of heads on the part 
of the members. The professor used but a 
few seconds in exposing the three-colored 
negatives. Imagine the surprise of the un
believers when, upon entering the hall the 
following morning, they were shown a per
fect picture of the convention in natural 
colors by means of the projection apparatus 
constructed especially for the occasion. 

The method of making plates sensitive to 
green and red rays was first published by 
H. W. Vogel. It consists in dipping the 
plates in highly diluted solutions of different 
dyes. After they have dried they are ready 
for use. 

The work of Prof. Miethe and Dr. TraubA 
has resulted in the discovery of a certain 
group of coloring compounds which solve the 
problem in a very satisfactory manner. This 
group was discovered in preparing a homo
logous series of compounds of iodide-methyl
chinoline and chinaldine derivatives. These 
dye compounds are colored red or violet and 
show a common spectrum, the absorption 
spectra being all remarkably alike. With the 
exception of amyl-cyanine, all show two ab-

For the first explanation of the elementary 
colors we are indebted to the Scotch physicist, 
James Clerk-Maxwell. He it was who first 
experimented with three-color photography. 
The experiments were, however, unsuccessful, 

Fig. 6.-Ferd. Ernecke's Projecting Apparatus for Three-Color Slides. sorption lines-one in the green and the 
other in the yellow part of the spectrum. 

for in 1861 we possessed no color sensiti�ing means. 
The three elementary colors are red, green, and 

blue. If we place a colored object before the objec
tive, then cover the lens with a red glass plate, acting 
as a ray filter, and expose, only the red light rays wi'll 
be allowed to pass through the glass-plate filter and 
lens to affect the sensitive plate, the blue and green 
l'3ys being absorbed. In this manner the red image 
i8 produced. By repeating the exposures and substi
tuting the green and villiet filters respectively, the 
three different negatives are obtained. !<'rom these 
three negatives, three positives are produced by copy
ing upon transparent glass plates ; and these trans
parencies are projected, superimposed, upon a screen 
so that they exactly register, with three corresponding 
light filters-colored glass plates or liquids. The re
sult is a colored picture, astonishingly true to nature. 

Maxwell's liquid light-filters for the projection of 
the different positives were com,prised as follows: 
For red, a glass receptacle filled with thiocyanate of 
iron; for green, a solution of copper chloride; and for 
blue, a solution of copper in ammonia. After Maxwell 
came Ives, among others. 

All these investigators worked along the same lines 
and obtained very satisfactory results, the only diffi· 
culty being that the exposure necessary to produce 
the three different negatives was too long. Moreover, 
the registering of the three positives upon the pro
jrcting screen was very unsatisf�ctory. 

During the past year, however, much progress has 
been made in three-color photography by Prof. Dr. 
Miethe, superintendent of the photochemical de
rartment of the Royal Technical School of Berlin, and 
his assistant, Dr. Traube. 

As is well known, the common photographic plate 
is sensitive to blue light rays only. If such a plate be 
exposed to the light by using a red filter, it would be 
hours and days before a negative would be obtained. 
The astounding success of Prof. Dr. Miethe was only 
made possible by his succeeding: in connection with 
Dr. Traube, in preparing plates which are just as 
sen�itive to red and green light as to blue. In the 
p:!st, such plates could be made only in a very unsat
i' f-1ctory form. The time of exposure for red light 
rays was so 
long that a 
rortrait was in 
illest cases im
poss:ble. 

""vILl 
n e w  
however, 
difficulty 

t h e  
plates, 

this 
i s 

overcome. The 
time of expos
ure necessary 
is reduced to 
t he fraction of 
a second. 

As a strik
ing examplA 
of the possi
bili ty 0 f this 
plate, the fol-
lowing illus-
tration w i I I 
serve: During 
the session of 
the Fifth In
t el' n a tional 
Congress for 
Applied Chem
istry, held in 
Berlin in 1903, 

Fiy. 1.-Front View of Ule 
camera. 

Prof. Miethe surprised the members of the photo
graphic section by stating that he desired to take a 
photograph of the entire convention. It was about 
5: 30 P. M., with a rlther threatening sky; there 

Fig. 5.-The Same Scene Photographed Through a Red, a 
Green, and a' Blue Screen. 

The 
tion 

following tabl.e gives the positions of the absorp
lines of the different compounds: 

Dye. \ Main Line. 
Amyl eyanine.... .................... 597 P/l 
Methyl-i"o-eyanine. .. . ..... . . .. .. .... 558 
EthyHso-cyanine.............. ...... 558 
Propyl-iso-eynanine . . . . . . . . .. . _ . . .. 563 
Hexy)·methy)-iso·cyanine_..... . .... 560 
Etbyl-methyl-iso-cyanine ....... ..... 558 

8eeondary LlOe 

-- PP 
519 
617 
522 
519 
519 

These compounds are all soluble both in water and 
alcohol. The solubility in water decreases with in
creasing molecular weight. Of the above-named sub
stances, methyl-iso-cyanine possesses the most uni
form sensitizing curve in the visible spectrum, extend
ing far toward the red. The methyl and ethyl dyes 
are therefore well adapted to the preparation of pan
chromatic dry plates, and make it possible to produce 
plates possessing uniform sensitivity for the entire 
visible spectrum, the sensitivity extending into red as 
far as wave length 670 P p. and an appreciable in
creasing of the sensitivity being noticeable still fur
ther into the infra-red. 

Ethyl-iso-cyanine is especially adapted to photo
graphic purposes, particularly from the fact that the 
sensitizing curve does not extend too far into the red, 
making it possible to work by a tolerably bright red 
light. Furthermore, it is the most easily cleansed. 
The preparation is as follows, according to the method 
given by Spalteholz: The raw product is first c'leansed 
temporarily by recrystallizing in alcohol. These crys
tals are rubbed and washed with ether and again 
allowed to crystallize in diluten alcohol. This opera
tion is repeated until the crystals are free from the 
remaining pitchy substances, which are always formed 
in the operation. The least traces of these Impurities 
will cause failures and fogging in the bath, or a col
oring of the emulsions by the dyes. By virtue of th<: 
extraordinary coloring power of the iso-cyanines. a very 
small amount suffices to bring out the desired effec:. 

The maximum of panchromatic sensibility is reached 
by using 0.016 grammes of dye per liter of emulsion, 
or when the finished silver bromide plate is bathed in 
a dye solution of 1: 50000 from one to two minutes. 

A further important work which had to be carried 
out 
to 

in 
reach 

order 
the 

Fig. �.-Side View or the 

camera. 
Fir. 3.-Arrangement of the 

Three Screens. 

Fig. 4.--Exposing with the Blue 
Screen. 

llesired reeult 
was the deter
mination of the 
best colors for 
the three light 
filters. Briefly 
d e s c r i b ed 
Prof. Miethe's 
process is as 
follows: Fo r 
the red filter 
the dyes of the 
eosine clas,; 
were found to 
be the best-of 
these "Rose 
Bengale" be
ing the most 
s e r v i c e 
able for the 
reason that, in 
a somewhat 
c o n c e n 
trated solu
tion, a very 
broad a n d  
eharp absorp

tion band ia 
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shown in the green part of the spectrum. In prepar· 
ing a red filter of the proper character with "Rose 
Bengales," the same must be combinea with a filter 
which absorbs blue and blue-green. The film of 
"Rose Bengale" is to be so prepared that the filter, 
when dry should allow light waves down to wave 
length 590 J.t J.t to pass through. 

As medium amounts for the preparation of a red 
filter, 1.5 cubic centimeters of a 2 per cent solution of 
"Rose Bengale" in water to 18 to 20 cubic centimeters 
gelatine solution are taken, and 9 to 10 cubic centi
meters of this mixture are then applied to 80 square 
centimeters plate surface. 

If a plate, prepared in this manner, be combined 
with another tightly-fitting covering plate, which is 
colored with a yellow dye ( best prepared with gela
tine and a 4 per cent tartrazine solution)  an extraor
dinarily quick-acting red filter is obtained, giving in 
every respect the desired position of absorption for the 
ethyl red plate. A great deal now depends upon the 
proper preparation of the green filter. An i ncorrectly 
toned filter causes as many poor results in the repro
ducing of colors as a bad exposure. The preparation 
of the green filter has consequently been very difficult. 
The adaptability of the green filter depends mainly 
upon the amount of violet rays which are allowed to 
pass through. 

Suitable green filters can be prepared by using "bril
liant acid green." Most green dyes tend to allow the 
extreme red rays to pass, which, however, is u nim
portant. Bri'lliant acid green, shade VI B, is best 
adapted for the ethyl red plate. To 6 cubic centimeters 
gelatine solution (for 80 square centimeters plate SUI"
face) add 1.6 cubic centimeter brilliant acid green 
( 1: 100 ) ,  and to this solution 4 to 8 drops tartrazine 
solution (1: 25 ) .  

By this means exclusion of the violet and the re
quired retardation of blue rays is obtained. 

The blue filter offers very little difficulty. It is 
necessary, at least in strong blue-green sensitiv.e 
plates, to exclude only those rays lying in the green 
part of the spectrum. Light having at most a wave 
length of 480 should ' pass through. On the other hand, 
it is desirable that, in the reproduction of deep red 
tones of the original, the blue filter should allow the 
red of the spectrum to pass unhindered. The re
cipe for the violet dye is as follows: For 80 square 
centimeters plate surface, take 13 cubic centimeters 
gEilatine solution, to which 2 cubic centimeters new 
victoria blue and 2 cubic centimeters methyl violet 
solution ( 1: 250 ) are added. 

The bright dye, however, demands too short a time 
of exposure. It is therefore better to retard the ex
posure. This is brought about by means of a very 
thin tartrazine disk, which is first s o  toned down that 
the blue filter permits a medium exposure. For the 
ethyl red plate an extra thin covering disk suffices for 
the equal exposure of red and blue. The required cov
ering disk should contain 5 to 6 drops tartrazine solu
tion ( 1 :  25 ) to about 120 cubic centimeters gelatine. 
From this short description of the colored filters, it Is 
evident that it is possible .  to expose nearly the same 
length of time with the red and blue filters. The 
green filter, however, requires a much shorter period. 
A retardation of the green filter to about the same 
exposure is very difficult to bring about without se
riously disturbing the curve of transmission. For the 
proper preparation of the color filters the following 
requirements are to be strictly observed: 

L A dark room free from dust. 
2. Skill and painstaking care in handling. 
3. A suitable cement or adhesive substance. 
4. Careful observation of cement temperature and 

cautious warming of the plate after cementing. 
Filters prepared in this way wiN last for a long time 

if not exposed directly for hours to the sunlight, 
which, however, is D'I)t' probable in the usual method 
of working. 

Prof. Miethe has a red filter which he has used just 
two years, making hundreds of exposures with it, in 
spite of which it has not changed in the least. 

We come now to the description of the apparatus. 
This is made rather small , in order · to be easily car· 
r ied. The best size for plates is 9 x 8 centimeters 
(Figs. 1, 2, 3 ) .  

A s  has been already mentioned, the ' exposure should 
be made as quickly as possible. Hence very fast 
lenses are required The three images must also 
exact'ly register. A long focal distance is therefore 
necessary and an apochromatic lens. The choice of 
the latter, however, is rather limited, as apochromatic 
corrected lenses, i. e. , those possessing a like focal 
distance for the main light rays, unfortunately do not 
transmit the light very rapidly. For a 9 x 8 centime
ter plate a strong portrait anastigmatic lens, such 
as Prof. Miethe uses, of at least 180 millimeters focus 
is not adaptable. The camera differs very little from 
the usual form ( Fig. 4 ) ,  the main difference being 
that it is provided with a plate-holder ( Fi�. 4 ) ,  where

'by the three exposures can be made upon one plate 
, ' of 9 x 24 centimeter dimension ( Fig. 5 ) ,  such plates 

being uniformly and easily developed. The three 
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glass filters are brought immediately before the sensl· 
tive plate ( Fig. 3 ) .  A ground glass just behind the 
color filters serves to focus the object properly. 

The filters are firmly attached to, . o r  set into the 
h oider (Fig. 3 ) .  The p'late-holder is then inserted in 
p lace of the ground glass. By means . of a pneumatic 
release, the plate holder and filters are made to drop 
from top to bottom in the slide apparatus, passing 
successively before the [ens ( Figs. 3, 4, 5 ) .  The three 
accomp anying photographs were made from a plate 
exposed in this manner. It , is not possible to Rtat:� 
the length of time necessary for exposure, this · de
pending mainly upon the . lens, the diaphragm, and the 
light. It is advisable to stop down as . much ' as pos
sible in order to facilitate registration. 

As the ethyl} red plate is very sensitive, to red; . the 
time of exposure for red and blue, . behind properly 
chosen filters, can be taken from 1: 1 to 1: 4. The ex
posure for green is much less. Another point to be 
emphasized is that in preparing ethyl r.ed plates, tl;ley 
Should be dried with the utmost dispatch. 

Highly sensitive dry plates are to ,be" carefully 
dusted and worked in a bath containing: ethyl red, 0.1 
gramme; alcohol, 300 cubic centimeters; distil'led 
water, 5,000 cubic centimeters; ammonia, 50 cubic cen· 
timeters. 

The washing must be done in absolute darkness, 
the plates rinsed u nder the water tap for 2 to 3 min
utes, and then quickly dried. If the plates are long in 
drying they do not work well and fog easily. If, how
ever, they be dried within 15 minutes, brilliant results 
can be obtained. 

Prof. Miethe dries his plates in a current of air 
which passes between water pipes, whereby the escap
ing moisture from the air is quickly condensed upon 
the pipes. The' air being now dry is slightly heated 
and then passes off over the plates. The plates dry in 
about 12 minutes. The developing a nd further ar
ranging of a 9 x 24 centimeter plate with the three 
negatives (each 9 x 8 )  is the same as that of a usual 
p1ate. 

THE PROJECT,ION', APPARATUS. 

Colored projections were shown for the first time 
by Prof. Miethe in the Urania .Theater, Berlin, in the 
winter of 1903. The projecting apparatus used upon 
this occasion was built by the well-known firm of 
Ferdinand Ernecke, Berlin, manufacturers of precision 
instruments, being assisted by the scientific manager 
of the Urania, Dr. Donath. The apparatus consists of 
3 arc lights ( hand regulated ) ,  a nd consumes the e nor
mous current of 200 amperes, or 45 horse power, only 
10 per cent of this being transformed into light, while 
the other 90 per cent passes off in the form of heat, 
thus making it very difficult to protect the 'light con
densers and to keep them from cracking. 

These light condensers conSist of 3 lenses each, and 
are insulated against the heat of the carbons by means 
of a hard glass plate. In front of the condensers are 
the cooling receptacles, which also act as filters for 
different Ught rays, being filled with the three respec
tive solutions, above described for filters. 

A voltmeter is provided for each lamp whereby the 
current and potential in' each pair of carbons is care
fully regulated. The lantern slides are inserted be
tween the condensers and their projecting lenses. 

The 9 x 24 centimeter plates ( positives) are cut 
into three parts; the red, green, . and 'blue positive be
ing then glued on to another larger plate at equall dis
tances from each other and corresponding to the dis
tance between lenses. 

This method permits quicker handling of the appa
ratus, maki ng a focusing of the lenses for each picture 
unnecessary. The lenses were made by the firm of 
Voigtliinder & Son, Braunwick, being . tr iple-anastig
matic and exactly alike in focus, transmission of light, 
etc., and, of course, very expensive. Owing to the 
small number of lenses, very little light is Ilost through 
refiection or absorption. 

The apparatus is as near perfect as the skill of the 
mechanic will permit. It can also be used with lamps 
of less current consumption ( 1 5  to 20 amperes) by 
substituting smal1er carbons. 

• • • • • 
Longitude Dlft"erence Between Greenwich and 

Paris. 

The investigations concerning the longitude dif
ference between Greenwich and Paris have now been 
comp'1eted. The work has been of a particularly ard
uous and protracted nature, necessitating enormoUR 
calculations. Altogether the English and French ob
servers have carril;ld out 230 observations, equivalent 
to eighty nights' work each. Two English and two 
French observers have been engaged upon the task. 
The observations were made at Greenwich a nd Paris 
simultan�ously, and in order to obtain .  absolutely,sim
Har results the instruments were . frequently inter
changed. The results of these observatIons have 
proved both the Greenwich and Paris existent merid
ians to be erroneous, the calculations final'ly working 
out just between the two. The discrepancy, however, 
is very minute, being only a small fraction of a sec
ond. 
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SPJElt FALLS DAlII AND POWER PLANT. 
BY WALTER H. lLUN. 

The imposing po wer p lant which is now nearing 
completion at Spier Falls, 'which is located about ten 
mnes above Glens Falls, in this State, has scarcely at
tracted the attention which its magnitude demands; 
for when the complete plant, as now laid out, has bee-n 
installed, the ten great turbines w ill have an aggre
gate capacity of 50,0(10 horse power, which is equal to 
that of the famous electric plant as originally in
stalled at Niagara Falls. The site of the dam w as se
lected because of the natura'l advantage conferred by 
a fall of the Hudson River, which is well adapted at 
this spot to the creation of a great reservoir. The 
river fiows between the Luzerne Mountains on the 
north, and Mount McGregor on the south, and the 
two form a valley which at this point is about half 
a mile in width. The underlying rock is of good qual
ity, well adapted as a foundation for masonry, and the 
watershed of the Hudson above the 'reservoir contains 
about 25,000 squ'are miles. 

The dam, of which we present several illustrations, 
has 'a. total 'length of 1,800 feet and contains 181,000 
cubic yards of masonry. It is built of a fine quality 
of granite which was obtained from the Saratoga hills. 
At its deepest point it measures 156 feet from bed
rock to crest, and a cross-section at this point shows 
a total width of base of 115 feet. ·The structure is 
virtually composed a f three parts. Its northerly sec
tion, which abuts on the Warren County shore, is 820 
feet in length and rises to an elevation of 80 feet. 
This is separated by a wing wall 10 feet in thickneSi 
from the southerly portion, which extends for 550 feet 
and is 90 fe'et in height. South of this is the canal, 
420 feet in length, by which the water is led from the 
reservoir to the. fore-bay at the back of the power 
house. At the fore-bay it is led by ten steEiI tubes, 
each 12 feet in diameter, to as mauy 5 4-inch turbines, 
which will be run under a 90-foot head. Each turbine 
will be direct-connected to a generator of 5,000-hOlrse
power capacity. The ten units will be located in a 
handsome power house, 400 feet in length, which will 
be built of brick and steel, and will conform in every 
respect to the best modern construction and finish for 
large hydraulic-electric power p'lants. In order to se
cure the greatest possible head of water, the power 
house is located in what 'was formerly the bed of the 
river. The total cost of the plant is about $2,000,000. 

The marketing of the power (a problem which i n  
some of the larger power plants that have been con
structed of late years has proved to be more serious 
than was anticipated) has presented no difficulties, 
because of the large number of important towns 'and 
manufacturing centers that are within easy reach. 
Within a radius of 50 miles are Glens FalIs, w ith its 
shirt factories and other industries; Saratoga, with 
its big demand for electric lighting; Troy, which pro
duces more collars, cuffs, and shirts than, any other 
City in the world.; Schenectady, with its great electri
ca'l .and locomotive works; Watervliet, with the United 
States arsenal and gun factory, and Albany, the capi
tal of the State. Throughout this section there are 
mauy hundreds of miles of interurban trolley 'lines, 
which find cheaper power in the dammed-up · energy 
of the Hudson River, than in their own coal-fed power 
plants. So promising is the demand, that thirty years' 
contracts have been made for practically the enti;re 
output of the plant. 

The provision for transmitting the power was a 
large undertaking in itself. A right of way for· pole 
lines was secured, the three-phase system was in
stalled, a nd mounted linemen, in relays of fifteen miles 
patrol every foot of the 'line each day. All the line
men are kept in communication with the switchboard 
by a private telephone line, and the loss of power due 
to defects of transmission is practically nothing. The 
power is distributed . as alternating current of high 
voltage to SUb-stations in the various cities and towns, 
where it is transformed and stepped-down to the par
ticular voltage required by the consumer. 

.. � . �  .. 
Berliner's Alrl!lhip. 

Emile Berliner, well known for his microphone· 
telephone transmitter, the gramophone, and other · in- ' 
ventions, announces that he has devised an aeroplane. 
From the newSpaper accounts thus far published, it 
seems that his contrivance is made of aluminium and 
tin-plate, with ' ribs ' of oak and metal tubing. -The 
whole machine is 10 feet wide by 14 feet long. 

• 1 . ,  • 
The escalator at the 23d Street station of the Sixth 

Avenue elevated railroad, New York city, which has 
been shut down recently, has now resumed regular 
operation. Samet time ago the motor driving the esca
lator was connected to take current from the third 
rail. It was > fou nd, however, iliat the voltag-e fiuctu
ates over a considerably wider range than had been 
anticipated and the shut-down was necessary in order 
that alterations might be made in the motor to secure 
better speed regulation. During the interval that the 
electrical changes were in progress, the receipts at 
the station saowe� a marked failling off. 
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Engineering Note .. 

There have been launched in the United Kingdom 
during the past six months 290 vessels, totaling 565,-
343 tons gross, as compared with 289 vessels, of 668,-
533 tons gross, in the first half of 'last year. 

It was recently announced that a train from Lon
don to Plymouth on the Great Western Railway had 
made a run of 246 miles in 233% minutes, thus estab
lishing a world's record for a long-distance run. The 
officials of the Lake Shore & Michigan Southern have 
promptly given out figures which disprove this claim. 
On May 21, 1903, the Twentieth Century Limited left 
Cleveland at 4.02 A. M., and arrived at Elkhart, Ind., 
at 7.23 A. M., making 246.12 miles in 221 minutes. 

From the returns compiled by Lloyd's Register of 
Shipping, it appears that, excluding warships, there 
were 426 vessels of 1,028,099 tons gross under con
struction in the United Kingdom at the close of the 
quarter ended June 30, 1903. The return shows an 
increase in the tonnage under construction of about 
54,000 tons as compared with the figures for last 
quarter, but a decrease of about 385,000 tons as com
pared with the total reached in September, 1901, which 
is the highest on record. 

The new dock which is being built at Boulogne, and 
which will be called ' the Bassin Loubet, is to be a deep 
tidal dock: without gates, and rectangular in form ; 
the , north and south quays will each be 350 yards in 
length, the west side 219 yards, and the east 165 
yards. Alongside the north quay there will be a 
depth of 13 feet at low spring tides;  at the south 
quay there is to be a depth of 25 feet at 'lowest spring 
tide to enable ocean liners to lie alongside it at low 
water. The , dock, which . will cover an area 'of 16 
acres, wi'll be entered from the east end. ' The Bassin 
Loubet is to occupy the site of the Caplic�re sands and 
sand battery. The latter has been 'entirely removed 
and set uP , on a '  new breakwater. 

Writers in the ' English press appear to have been 
much exercised 'over certain statements made by a 
Woolwich gunsmith in suppor:t of his claim for com
pensation against a railway company who seek to 
acquire his premises for the improvement of their 
line. The gunsmith, who occupies quite ordinary 
premises adjoining the rai'lway station, asked the 
modest sum of £ 2,684 for being turned out against 
his will, and in explanation of his demand ,said that 
his profits ranged from 200 to 800 per cent, one spe
cialty of his, described as a wind·gage, which co::;t 98. 
to make, selling for £2 14s. On gunpowder he made 
an average profit of 200 per cent. These figures are 
enough to make the mouth water, but they are ques
tionable. 

A paper was read before the Association of Ger
man Engineers, by Prof. Schmoller" , of Berlin' Univer
sity, entit'led "The Borderland between Technical Pro
gress and Practical Economics." He said that "In 
the year 1750, when Germany had a population of 
18,000,000, of whom 9,000,000 were laborers, the pro
portion of the ' physical power exerted by the ' human 
factor ' in economic activity was to the' power, exerted 
by machinery in the ratio of one to 0I1e. In" the year 
1895, when Germany had a population of 56,000,000, of 
whom 28,000,000 belonged to the laboring classes, the 
,proportion of manual labor to labor done by machin
ery was as. one to six, or, according to ' other estimates, 
as one to ten. Nevertheless, it was recognized that'the 
machine " withqut the superintendence of 'the human 
factor was merely an automaton, and that ' its pro
ductivity could only be immeasurably increased In 
cases where industrial processes could be resolved' into 
a variety of constantly recurring and identical move
m,ents." 

, The British Admiralty has experienced consider
able dUllculty in the storage of the steam coal for the 
war " vessels at the coaling bases, since the fuel is in
juriously affected by wind and water both in volume 
and calorific_ power when stored in bulk. To over
come these disadvantages, which are more serious 
than may be supposed, an ingenious fioating coal de
pot is being constructed for the Admiralty. In de
sign it resembles an enormous tank capable ot hold
ing 12,000 tons. It comprises a waterproof steel frame
work, very similar in design to the hull of a ' cubical 
battleship, and into this is sunk a central shaft, which 
lets down into an open area corresponding in dimen
sions with the base of the depot. Pumps are provided 
to remove any water that may leak into this chamb�r, 
while periodically the men descend the shaft to re
lease the coal outside as it settles downward. The 
vessels containing the coal are moored alongside the 
tank, and the fuel is removed from their holds by 
means of four traveling cranes which shoot it through 
hatchways-one provided to each crane-into the body 
of the tank. The coal gradually settles 10wnward, 
and when it is desired to coal a vessel, it is drawn 
from the bottom of the reservoir through scoops and 
transferred to the bunkers , of the warship. By this 
means it is antiqipated that it will be possibie to keep 
the cod as fresh for months as If it had only been 
dra.Wll �om the mIlles as require4. 

Scientific American 
Eleetrlcal Note .. 

Statistics prepared by the United States Census Bu
reau show that upward of 502 million dollars is in
vested in the electric light and power undertakings of 
that country, which number 3,619, and that the gross 
yearly earnings of these amounted to upward of 
85 million dollars. The total annual expenses amount
ed to 67.7 mimon dollars, of which about 20% million 
dollars was paid in salaries and wages, and 22.8 mil
lion dollars for supplies and materials. The horse 
power cif the machinery installed totaled 1,758,175, 
of which 381,134 were generated by 1,378 turbines, and 
the remainder by 5.921 steam engines. The total but
put for the year in kilowatt hours was 2,437,218,732 
units. 

The Miller signaling system has been adopted for 
the Severn tunnel on the Great Western Railway. The 
tunnel is 4 miles and 600 yards in length. With the 
new signaling system the tunnel will be divided into 
sections of 1,200 yards length, thus permitting more 
than one train on the same line in the tunnel at the 
same time and with perfect safety. The usual sema
phore signals at the sides of the line will be supple
mented by "repeat" signals indicated in the cab of 
each locomotive before 'the eyes of the driver. This 
system, which can only be ' used in connection with ' 
electrical track circuit signaling is in successful oper
ation in the Park Avenue tunnel of the New York Cen
tral Railway. 

It has been decided 'by the Pruss ian State Railways 
Administration to run all the trains on the suburban 
railway between Berlin and Lichterfelde by electricity. 

, This is said to be an outcome of the long series of tria18 
on the 'military railway between Berlin and Zossen, 
which proved the advantage of propelling trains by 
electric power. An experimental train has been run
ning on the Berlin-Lichterfelde section for the past 
month with much success. , Locomotives by this time 
are entirely banished from the line. The 'method of 
working is by motor cars, each train consisting of two 
long coaches, one second and one third class, each with 
separate compartments for smokers. The advent of 
electrical working on on'l of Berlin's suburban lines is 
regarded as the beginning of a new era in raiIway lo
comotion in that city, which will soon see steam haul
age on all the suburban lines displaced by electric pro
pulsion. 

In the investi�ation of the conductivity of ordinary 
air, by H. Geitel and C. T, R. Wilson, a certain amount 
of uncertainty is introduced in the determination of 
the capacity of the electroscope. In a method pro
posed by F. Harms, in the PhYs. Zeitschr., this uncer
tainty is avoided. The method consists in determin
ing the rate of discharge from Ii body suspended in air, 
and the potential measuring apparatus is only con
nected with the body at the instant of measuring the 
potenl:ial. The charged body is a brass sphere ' sus
pended on a glass thread, it is charged to a certain po
tential by means of a battery, and after a certain 
time has elapsed, it is connected to the electrometer 
and ' its potential is measured. It is again charged to 
the ' original potential, and ,after a different interval 
of time its potential is again measured, and so on,' 
each experiment giving one point on the curve of dis
charge. The experiments give the number of ions 
used, and 'regenerated per second, and cubic centi
meters in air at 19 deg, C. as 28, while C. T. R. WH
son's experiments gave from 14 to 19 at 15 deg. 

D. Negreano, in a communication to the Paris Acad
e,my of Science, described a new process for separat
ing metallic ' powders from inert matters. On an in
sulated metal plate the pulverized mixture is placed, 
the plate being connected to the negative terminaJ 
of a Wimshurst machine. On bringing up to the plate 
a metal disk connected to the positive terminal of the 
machine and projecting the pulverized substance in a 
vertical direction by means of a special blowing ma
chine, the metallic powder is found to be repelled and 
partly deposited on the upper parts of the disk. The 
sepfuation will occur readily when operating with 
sand and metal grains ; experiments with sand grains 
and very sma'll copper and bronze grains have shown 
nearly the whole of the metal to be deposited on the 
disk. This phenomenon is explained as follows: in 
the space between the metal plate and disk, the com-' 
bination of which constitutes an air condenser, the 
field being uniform, the fiux will be perpendicular to 

the disk ; in the neighborhood of the edges of the disk 
the lines of force will undergo a bending effect, so that 
the lines parting from the plate beyond of the surface 
facing the disk will be curved in toward and made 
to terminate on the latter, this being the path followed 
by the metallic particles deposited. The above pro
cess may serve in some cases to separate a mixture of 
finely divided ,metals. When applied to a mixture of 
brass and copper particles, for example, experiment 
shows that the brass will be repened and deposited 
on thp, metal disk. The process may, as wel'l, be ap
plied to separatinK the metallic part of an ora from 

the sangue. 
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Rotor (Jan a. Feeclen to Trnnk Railroad. 

A service of motor cars, for feeding its trunk rail
road, has been established by the Great Western Com
pany of England between the station at Helston in 
Cornwall, and the Lizard, some eleven miles dist�nt, 
and to which there is no raihoad communication at 
present. A short time ago we drew attention to the 
possibilities of the automobile to act as feeders to 
trunk railroads, especially in inaccessible places, or 
where the traffic is not suffi.;iently extensive to ren
der any other means of communication remunerative. 
The cars which the Great Western railroad have se
'lected for their service are the Milne-Daimler gaso
line vehicles developing 16 horse power on the brake. 
There is accommodation for 32 passengers. The jour
ney between the Lizard and Helston station, which Is 
over a somewhat hilly road, wil'l occupy approximate
ly 1% hours. This service is purely experimental, but 
should it prove successful, similar services will be 
initiated, upon other sections of the railroad system 
where the townships or villages are located some dis
tance from the railroad. 

The Great Western Company are also completing 
arrangements for the introduction of a rai'lroad mo· 
tor car service upon the section of their track extend
ing from Stonehouse to Chat ford, through the Stroud 
Valley, a distance of about seven miles. The power 
in this instance will be steam, the motor being car
ried in ' a compartment at one 'e]ld of , the v�hicle. The 
length of the car over all is to be 56 feet by 9 feet, 314 
inches maximum width. It will be  built o n  the bogey 
principle, and will weigh 34 % tons, with accommoda
tion for 42 passengers. , The seats will be placed longi
tudinally on either side of a central gangway. The 
motor compartment will be inclosed right in and will 
be scarcely distinguishable froin 'the remainder of the 
vehicle. The funnel will protrude slightly above the 
roofing of the car. The power to be generated will be 
sufficient to supply a tractive energy up to 30 miles 
per hour. The motor will not be fitted with reverse 
motion, as it is to be controlled and driven ' t&m , 1;1. either end of the car. The introduction of these ' stea� 
motor cars is due to the severe competition · of the 
local street surface railroads, which, since conversttln 
to electric traction, have conveyed the larger bu'lk of 
the passenger traffic formerly carried by the railroad 
trains. It is thus anticipated that by the employment 
of the single motor coaches for short distances, the 
railroad company will be able to regain the whole 'of 
its former traffiC, especially as the service will be 
quicker, and thereby constitute a powerful riva'l to 

the street surface cars. 

• • • • • 

Death of' Frederick �aw O]m8ted. 

On August 28, Frederick Law Olmsted, the famous 
American landscape architect, died at Waverly, Mass. 
Hardly a city in the Union has not at some period 
made use of Mr. ' Olmsted's genius. It was in 1856 
that Mr. Olmsted and Mr. Vaux made plans for New 
York Central Park. From that time on Mr. Olm
sted's ' efforts were given almost entirely to the work 
of landscape gardening. With Mr. Vaux, Mr. Olm
sted prepared complete designs for Prospect Park, 
Brooklyn, laid out public parks in Buffalo, the South 
Parks of Chicago, and the Chicago suburb of River
side, as well as many other large and small parks of 
a similar nature in other pIaces. In 1875 he severed 
his connection with Mr. Vaux and became the salaried 
landscape architect of New York city. In 1878, he 
planned Boston's system of parks, for which purpose 
he moved to Brookline, near Boston. ' Perhaps his most 
recent famous undertaking was the laying out of the 
World's Fair Grounds in Chicago, for the splendid 
success of which enterprise he received honorary de
grees from Harvard· and Yale. 

The Current Supplement. 

It is the purpose of the editor to publish in the 
SUPPLEMENT, in three installments, an article by Emile 
Guarini on "Mechanical Handling of Coal and Coke 
in France." The first installment appears in the cur
rent SUPPLEMENT, No. 1445. The system described, al
though not quite so absoiutely mechanical as the Amer
ican system, is nevertheless interesting. Airships are 
just now much in the. public eye, for which reason 
an article on the development of the fiying machine 
should be welcome. William Metcalf discusses 
"Springs." 'l'he Dettmar electric speed indicator ,for 
�ocomotives and other vehicles is described in full. 
Many illustrations accompany the text. Charles E. 
Randall presents an account of Utah's "hot-pots." Not 
the least interesting article in the SUPPLEMENT is 
Lord Kelvin's striking mathematical analysis of e�her 
and gravitational matter through infinite space, dis
cussing as it does the possible density of the luminifer
ous medium and the mechanical value of a cubic mile 
of sunlight. Randolph I. Geare presents some infor
mation ()II "Swage Tattooing," in addition to tha.t to 

be found on another page. 
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ELECTRICITY AS AN AID T O  AGRICULTURE�A DE

SCRIPTION OF TWO KODEL ELECTRICAL FAR.S. 
BY XlULB GUARINI. 

Perhaps the only use to which electricity has been 
applied In agriculture, with which our readers are 
familiar, is the electrification of seeds In order to 

accelerate germination. Stili, other applications of 
electricity to the needs of the farm have been crowned 
with notable success. Electric plows have been found 
to do their work better than draft animals harnessed 
to the old-time share; for the soil is turned up from 
a greater depth. To protect the soil from insects and 
worms, electricity has proved Itself a valuable ald. 
In barvesting, too, It has been found that work can 
be lightened and results Improved by the judicious use 
of electrically-driven apparatus. 

1II0tor Driving a Cream Separator. 

Scientific American. 

necessary. For electric plows, threshing machines, 
and for movable agricultural Implements In general, 
the Hellos Company has designed a special portable 
transformer, for the purpose of stepping down the 
high-tension cur::ent before It Is sent to the motors. 
The same company has recently installed two model 
electric farms, the one at Quednau and the other at 
Simmern. 

The Quednau farm Is superintended by Prof. Back
haus of the Agricultural Institute of the University of 
Koenigsberg. The farm Is situated near Koenigs
berg, and covers about 181 hectares ( 447 acres) .  
The enterprise not being very extensive, a dairy Is 
operated In conjunction with It, the output being 
10,000 liters ( 2,200 gallons ) of milk per day. The 
central station comprises two divisions-the one a gen-
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to drive a carrot-cutting ,machine. The other two 
are portable, and can be employed as may be desired 
fOl' driving milling machinery, a machine for crush
Ing fiaxseed, a pump, a circular saw, a threshlng-ma
chine, and other purposes. On the Quednau farm an 
electric plow Is also employed. 

The Simmern farm differs from that of Quednau 
' chlefiy In the manner of generating the current. 

Turbine-driven dynamos are employed, the Simmern 
River furnishing 'all the water , power that can be 

, ' 

desired. The turbine used Is of the B�M type, and 
drives a Helios dynamo of 11 kUowatts, generating 1\ 
current at a pressure of 110 volts. Since the trans
mission distances are not great, direct current Is gen
erated. The dynamos are also' employed to charge a 
Hagen storage battery of 62 elements. In Installing 

Grain Cleaner Driven by Portable: Motor (S1mmern Farm.) 

Porlable MOlor DrIving an OVerhead Shaft. 

tranSformer Cart. 

Threshing-machines, winnowing-machines, saws, and 
pumps for Irrigation have been driven by electric 
motors with great efficiency and economy. Further
more, by means of electricity the wine grower can age 
his wine, the olive grower can purify his oil, and the 
turf-cutter can carbonize his peat. 

In carrying ou:t all these manifold operations It Is, 
of course, necessary to have a source of electrical 
power. For the purpose of showing how an electrical 
I)lant can be installed at a small cost, for work in the 
field. three German companies, the Union, Schuckert 
I: Co., and the Hellos Company, have installed model 
farms on which most of the farm ' work is done by 
means of electricity. 

In order to cut down expenses, central stations have 
been built which distribute the current for many miles 
at a very reasonable rate. Transformers are, of course, 

Portable 1II0tor Driving a threshing Machine on the S1mmern Farm. 

ELECTRICAL APPARATUS FOR FAR. WORK. 

erating plant, the other an electric lighting plant. 
The power house Is equl�ped with an engine of 50 
horse power, which dri.ves a four-pole dynamo. A 
current of 90 amperes at 500 volts Is generated. A 
small two-pole dynamo Is employed for electric light
Ing, the current generated having an Intensity of 30 
amperes and a pressure ' o.f 220 volts, or an Intensity 
of 18 amperes and a pressure of 320 volts when It Is 
used for charging a PoI1� storage battery of 120 
volts. 

The electric lighting plant Is so designed that the 
lamp capacity can be doubled by the utilization of a 
secondary dynamo. It will; however, hardly be neces
sary to use supplementary lamps. For cooking and 
for heating the living roo!Ds electricity is also used. 

Three electric motors drive the agricultural ma
chlnery. 'One, having a. horse power of 2'%, , is '  used 
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this farm It was sought to do away with manual 
labor as much as possible. For that reason It be
came necessary to design motors ' which should be 
small, light, and readily portable. The Simmern 
farm has two such motors. The first ' Is of 10 horse 
power and has a voltage of 110, with a speed of 1 ,200 
revolutions per minute. When mounted on wheels 
It usually drives four small machines, namely, a car
rot-cutting machine having an output of 690 kilogram· 
mes (1,518 pounds) an hour; a machine for crushing 
fiaxseed having an output of 500 kllogrammes (1,100 
pounds) an hour;  a straw-cutting machine having a 
capacity of 190 kllogrammes (418 pounds ) an hour, 
and a pump. By means of a fast and loose pulley, 
the four machines can be set In operation at OLce or 
can be worked Independently. The same motor also 
drives a threshing machine, having an output of 900, 
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kilogrammes ( 1,980 pounds ) an hour. The s€cond mo
tor is fastened to a bed·board and is portab'le. It has 
a horse power of three-quarters and . · drives : a 
centrifugal cream separator having a capacity of 
450 liters of milk per hour, or a meChanical 
winnower placed in the wheat bin. 

TATTOOING. 
BY RANDOLPH I. GEARE. 

The custom of tattooing originatep. among savage 
people, and was primarily established, It is believed, 
as a substitute for writing and ·a,s a means of perma
nently recording facts in their lives. The word "tat
too" is derived from the Polynesian tattaw, and wat; 

lhe Electric Tattooing- Needle. 

first anglicized by Captain Cook. The practice haa 
been defined by Berchon as "that strange, and very 
ancient custom which consists in the hitroduction 
under the cutaneous epI· 
dermis, at different depths, 
of coloring · matter, in or· 
der to produce some design 
which will be of very iong 
duration, though it is not 
absolutely indelible." . 

The Significations of tat· 
tooing in different regions 
have become so varied that 
collectively they may be 
regarded as the visilJle ex
pressions of certain racial 
motives and impulses. Love 
of ornamentation, substi
tutian for clothing, a de
sire to · show fortitude un
der physical suffering; the 
wish to perpetuate tribal 
symbolism, and among 
women · the · indication of 
marriage, are some or 
them. Others, ag.aln, be· 
lieved that by engraving 
the image of a deity on 

. their flesh,· they furnished 
proof of their devotion. 

Scientific American. 

arose the practice there . of tattooing the · men Instead 
of the women. 

There are two pri&cipal methods of tattooing, 1. e .• 

llIarquesas Warrior. 

by making' cuts !n the fiesh so as to leave a cica
trized. ' mark. but generally without the addition ot 
any coloring matter; and by drawing a pattern on 

the skin which is afterward pricked in, and to which 
variou.s coloring matters are applied, so as to produce 
a permanent picture. Tattooing has its modern 
votaries among civ.i1ized people, and that it may be 
made a lucrative business seems proven by the fact 
that some years ago a device was originated by 
O'Reilly, of New York city, for making tahoo marks. 
Briefly stated, it consists of a hollow ink reservoir 
surrounding a suitable set of needles which are re
ciprocated by electric power. This implement is here 
shown ; and that its inventor had no difficulty in ob
taining customers is indicated by the examples i'llus
trated in this connection. 

For lack of space only two or three methods of tat-

Bead of a Savag-e in .Goettlng-en M.useum, Shuwing- Larg-e 
. Amount of Post-Mortem Tattooing-. 

toolng can be here described. In the current SUPPLE
MENT, however. will be found an account of the tat-

tooing practices of various 
savage races. 

In all Polynesia . there is 
no place where tattooilig 
is so widespread or varied 
in character as ·in the Mar
quesas Islands. Every part 
of the body is decorated, 
from the crown. of the 
head to the fingers· anJ 
toet;. This applies prinCi
pally to the men, the 
women generally having 
only a bracelet or two, or 
other small ornaments, tat
tooed on their arms. One 
writer states that women. 
even princesset;, have no 
right to tattoo any parts 
but their hands and feet, 
although at Mukahiva 
"noble ladies" are permit
ted to wear more numer
ous . tattoo marks than the 
women of the lower ranks. 
Old men have their bald 
heads covered with tattoo 
marks. In some countries only 

the men were tattooed, 
while in o thers 

. Tall� .Japanese. Tattooed Marquesas Islander • 
The figures to be tat-

tooed are cho
women alone 
were t h u s 
adorned. I n 
Samoa there is 
a curious leg
end that the 
goddesses 0 f 
tattooing swam 
there· from Fi
jI, for the pur
pose of intro
ducing the cus
tom, · and had 
been ordered 
to sing all the 
way "Tattoo 
the women tut 
not the men." 
l:iaving to re
peat t h 'e s e 
words so often, 
they became 
confused, and 
when they ar
rived at Sa
moa, they wer" 
singing just 
t h e  reverse ; 
and h e n  c e 

JaPlUlcsc Tattooing. �pecweD �t IattooiDr Dow: by Ule A1ectrlc �eeille. 

'U,UOOUG Il( SAVAGE AB'D OIVILIZEV LANDS. 
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sen carefully 
and with ap
p r o  p r i ate
ness to the 
part to be dec
orated. Some
times animals 
are depicted, 
while again 
other objects 
are employed 
which h a v e 
special refer
ence to the 
manners and 
customs of the 
people. Rows 
of puncturet; 
·are separated 

. by c u r  v e d. 
lines, d i a -
m 0 n d 8 and 
other designs. 
A man's head 
is completely 
covered, his 
breast is com
monly o r n a· 
mented with a 
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shield, while stripes or" various kinds adorn the arms 
and thighs. On the back is generally a large cross, be
ginning at the neck and ending at the end of the back
bone. In the front are often seen figures representing 
the human face. On each side of the calf of the leg ie 
an oval figure. The hands are profusely tattooed, and 
each finger has its own pattern. A peculiarity of the 
Marquesans is that they allow the finger nails to grow 
very long and pointed, this being esteemed, as among 
some of our own people, a mark of rank, since it fur
nishes evidence that the person thus ornamented is 
not accustomed to doing hard manual work. 

Among the Marquesans this elaborate ornamep.tation 
answered the purpose of dress, nor indeed would it pay 
the poor victim to suffer a'll he has to endure during 
the long and painful operation, only to cover all his 
adornment with clothes. The men wear nothing but 
a small cloth around their waists, while the women 
of rank are similarly clad, with the addition perhaps 
of a large piece, which they can throw over their 
bodies to keep off the discomfort of the sun's ' rays. 
And, curiously enough, it is not the heat they mind, 
but the danger of spoiling their complexions by gilt
ting sunburnt. 

A noteworthy feature of the practice on these islands 
is the tattooing of widows; tongues, as an expression 
of grief for their 'lost husbands. In this operation the 
operator's implement is first dipped into tne coloring 
matter, then placed on the tongue. 
It is then given a smart stroke with 
a rod, whereby the skin is punc
tured and the dye injected. A 
woman who was undergoing this 
painful treatment was asked why 
she allowed it. She replied that, 
while the pain was great, her af· 
fec,ion was still greater, and that 
particular mode of expressing it 
was chosen because it could never 
be obliterated. 

In Samoa tattooing is applied to 
the whole body from the hips to the 
knees, covering the skin so com
pletely with the pattern that ( as on 
Easter Island or in Tahiti)  at 'a 
'little distance the person looks as 
though he were wearing ornament
ed tights. The operation, which as 
in the Marquesan Islands requires 
much time and many "sittings," is 
quite ceremonious. The tattooer, 
called the Matai, is, as elsewhere, a 
man of considerable infiuence, ana 
his services are engaged by a pre
payment of several mats, or per
haps a canoe. Here again "combs" 
are used and also a little mallet, 
but the combs are made of :lUman 
bones, about an inch or less in 
width, resembling little bone adzes 
with the edges cut with a number 
of teeth. These blades are at
tached to handles about six inches 
long. The pigment is made from 
the ashes of the cocoa-nut. 
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sion to manhood, and cains the admiration of the 
female contingent. 

The ,Burmese are fond of tattooing, and use coarse 
needles on a long reed with a metal image of some 
idol on the opposite end. 

In Japan tattOOing is chiefiy confined to the lower 
C'lasses, whose , shoulders, arms, and thighs are deco
rated with such figures as are seen on porcelain. Cin
nabar and Indian ink: are the pigments used A thief 
who has stolen within a Ilpecified amount of property 
has a '  circle tattOQed OR hIs arm, and on the second 
offense he is beheaded.' They use fine cambric needles, 
firmly bound to a piece of bamboo about seven inches 
long. 

A , remarkable case of tattooing came t.o light in 
Prof. Hebra's 'lecture-room in a hospital in Vienna 
some thirty years ago. The man was the subject of 
a lecture, and one of the spectators at first mistook 
him for a bronze statue. He was tattooed from head 
to foot, and not a '. quarter of a square inch of his 
entire person was intact. The' skin , presented an ap
pearance resembling the elegant tracery of an exceed
ingly rich cashmere shawl; only that ' the coloring was 
done with indigo principally, with enough red inserted 
here and there to give it etreet.. His name was George 
Constantine, a Greek by birth, who with a band of 
robbers entered Chinese Tartary to commit depreda
tions. The gang was captured, ' and thIs man, with 

SEPTEMBER 12, 1903. 

Return oC the Brook. PeriodiC Comet. 

The Brooks periodic comet has just returned to visi
b1l1ty. This comet was discovered by Dr. William R. 
Brooks, professor of astronomy at Hobart College, at 
the Smith Observatory, Geneva, N. Y., on July 7, 
1889, in the constellation Cetus. Computations soon 
indicated that the comet was moving in an elliptical 
orbit, with a period of revolution around the sun of 
about seven years. 

True to the prediction, it returned in 1896, and now 
for the third time the comet makes its appearance 
exactly in its computed place in the heavens. 

It is now in Capricornus and moving slowly west
ward. It is a telescopic comet and is not likely to 
become visible to the naked eye. 

Soon after its discovery in 1889 the comet was 
found to be attended by four small companion comets, 
and hence . is sometimes called the Brooks multiple 
comet. 

In this respect it stands unique, and this, in connec
tion with its short periodic character, renders this 
comet one of ,the most interesting in astronomical 
annals. 

. I. I • 
A �trlklng Comparison. 

No more striking example of the immense power of 
the compact engines used in the modern torpedo boat 
can be offered than by the accompanying illustration. 

Our picture represents a large 
set . of engines for the East 
London Water Compapy, and the 
engines of ·a second-class Yarrow 

. torpedo boat. Both engines are or 
the same horse power. Unfortu
nately we have no data giving the 
steam pressure and revolutions of 
both installations. No doubt it 
would have been interesting to give 
a comparison ,of the cost of each 
engine, the space occupied, with thc 

i probable loss in each system for 
maintenance, repairs, and deprecla· 
tiun. 

••• 
Shop Fires t'rom Spontalleous 

Com bustloll. 

Damp lampblack wil'l ignite from 
the sun's rays. The same can be 
said of cotton waste moist with lard 
or other animal oil. Lampblack 
and a little oil or water will, under 
certain conditions, ignite spontane
ously. Nitric acid and charcoal 
create spontaneous combustion. 
New printers' ink on paper, when 
in contact with a hot steam pipe, 
will ignite ' quick'ly. Boiled linseed 
oil and turpentine in eqUlil puts 
on cotton waste will ignite in a 
few hours under a mild heat, and · 
will in time create enough heat to 
ignite spontaneously. Bituminous 

The person to be tattooed 'lies on 
his face, resting his head in the 
lap .of his sister or some other fe
male relative, who with other young 
women assisting sing loudly to 
drown his groans, as it would in
jure his record for courage to , be 
heard giving vent to expressions of 
pain. Instances have occurred, 

A TORPEDO BOAT ENGINE AND A PUMPING EJJGINE, BOTJI OF TJlE BAJO lrOR8E POWER. 

, coal should not be stored where it 
will come in contact ,with wooden 
partitions or columns or againEt 
warm boiler settings or steam pipes. 
This coa!} should' not be very deep 
if it is to be kept on. storage for a 
long period. If piled in the base· 
ment of a building it should be 
shallow and free from moisture, and 
under good ventilation. That liable 
to absorb moisture should be burned 
first. If on' fire, a small quantity of 

however, when young braves have lost all self-control, 
being entirely overcome with the agony of the opera
tion, and have been despised as cowards for the reet 
of their lives. The operator, having traced out his 
pattern, commences to drive the toothed "comb" 
through the skin with his mallet by sharp and rapid 
taps. The assistants are ready with strips of white 
"masi" to clean off the blood as' it fiows from the 
wounds. 

In general, the patterns used throughout the 
Samoan islands do not vary greatly, small variations 
denoting the particular island on which the man 
lives, the family of which he is a member, the slay
ing of human beings, etc., the form of an animal be
ing usually the badge of honor in such cases. It 
takes ordinarilY ',an hour to ,cover about three inches 
square, after which the "patient" gives place to an
other. A(ter 'a week or so, his turn comes round 
again, and as a rule an operator can only attend to 
five ' ''cases'' a day. When the tattooing is about half 
done, the operator demands another payment, and if 
not satisfied, he refuees to complete the work, which 
puts the young chief in an embarrassing position, with 
the 'alternative of going through life "half dressed" 
or submitting to the Mata1's demands. We may con
jecture that he usual'ly "pals up." While the opera
tion is going on, the victim suffers terrific agonies, 
but when it is consummated, he glories in his admia-

others, was ordered by the ruler to .be branded tn thts 
manner. 01;1 the palms of his hands letters were tat
tooed, which explained that �'he was the greatest 
rascal and thief in the world." It took three months 
to tattoo him, the indigo being, pricked into the skin. 
The designs represented elephants, lions, tigers, birds, 
etc., with letters worked' in between. A coup-Ie of 
dragons ornamented his forehead. He said that his 
body swelled up very much at the time and had ever 
since' been sensitive to changes in the weather. 

Among criminals secret hieroglyphics often form 
the ' tattoo marking, and the following specimen was 
observed in Portugal by ' Dr. Peixotto-which he be
lieved to be some 'magical formula used in early Ro
man times to drive away fevers. It read 

S A T O R  
A R E P O 
T E N E T  
O P E R A  
R O T A S  

These letters read the .same vertically or horizontal
ly, ' forward and ba'ckward. and the reader wil'l have 
the opportunity of deciphering its meaning for him
self. 

. .. , .  

It has been decided that the telephone Une ' between 
Rome and Paris is to be opened very shortly; and at all ' 
�vents in time for Victor Emanuel',a vi»lt to Fr.,nce. 
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water showered on this kind of coal cokes it upon 
the top and retards any great supply of water reach
ing the fire, thus necessitating the overhauling of the 
pile. Iron chips, filings, or turnings should not be 
sto·red in a shop in wooden boxes. The oily waste 
Which is not infrequently thrown among them adds to 
the danger o.f fire from this source. The sweepings 
from the machine shop, if kept on hand, should never 
be placed over iron shavings. This mass of disinte
grated iron is enough to ' incite heat and combustion. 
Iron and steel filings and turnings when mixed with 
011 wi}} ignite spontaneously after becoming damp. 
A steam pipe against wood will cause the latter to ig
nite spontaneously after being carbonized, particularly 
if superheated steam enters the pipe, thus increasing 
the heat temperature.-J. H. L. Coon in Cassier's 
Magazine. 

• • • 

The Russian naval department has decided to in
crease the strength of the navy by the construction of 
twenty·three additional vessels of · the lighter type
twenty gunboats and three torpedo-boat destroyers. 
The former are intended for, the reinforcement of 1:he 
Russian fiotilla on the Amoor, while the latter are 
for service in the Black Sea. The whole of the gun
bo'ats are to be built at the /1:overnment do�k yards, 
will be of light draft, and wtll all be fitted with tur· 
bin •• 
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ELEPlIANr ROCK: AND · OTHER BOWLDERB. 
BY CIlARLBB ALXA BYERS. 

A group of huge granite bowlders, of which Elephant 
Rock is king, at Grani teville, Iron Cou nty, Mo., located 
in the heart of the Ozark Mou ntains, has for many 
years furnished to geologists a flubject for much study 
and has proved an attractive curiosity to thousands of 
tqurists. I n  some respects this· group might be termed 
·a freak of nature, for freakish it u ndoubtedly is, a nd 
unquestionably is it of natur(>'s deSigning. It is often 
referred to as "the granite potato patch of the Ozarks," 
wbich name is fitting, as is also the name given the 
giant one of the group, viz., Elephant Rock. 

Elephant Rock is not only so called because of its 
immense size. but partly so because of its broad re
sembla nce to an elephant. To one standing at a certain 
point o n  the north side of the bowlder, the resemblance 
of a portion of it to an elephant's head a nd trunk is 
easily discernible, while its color is almost exactly the 
same. Elephant Rock is about twenty-two feet from 
\.lase to top a nd about thirty-five feet in length, and is 
of pure red granite, as are also all of the other boWld
ers of the group. The surface of the slight elevation 
on which the bowlders lie is also of solid granite, anq 
i n  most places, is almost as level as a fioor. 

Whether these bowlders ar.e of glaCial origin h as  
been the theme of considerable discussion by geologists. 
It is certain that their shape in every way i ndicate� 
t.hat they have traveled as detritus many miles in a' 
glacial stream ; but when o ne observes their immense 
size a nd notes the fact that they are now in the heart 
of a very large granite deposit, he is i nclined to doubt 
the probability of that theory. From the latter fact it 
would seem that they are of local origin. �nd it seems 
evident that these bowlders could not have been de
posited here duri ng the glacial period, when tne Lau
rentian glacier moved outward from the highland north 
of the St. Lawrence River in every direction, and 
covered North America with a continental ice sheet, for 
we have much evidence that this glaCier did not extend 
below the Ohio a nd Missouri Rivers. North of these 
rivers have been found the glacial drift caused by the 
melting of the glacier. 

Geologists of late years have generally conceded that 
the Ozark Mountain range in Missouri and Arkansas 
is the oldest land in the American continent ; a nd were 
it not that this group of bowlders is found in the only 
granite region of the Ozark Mountains, one might be
lieve that it had been carried here by a glacier from a 
more elevated part of the range ; that they -are the 
oldest remains of glaciers in the American continent. 
Iron Mountain a nd Pilot Knob are thought to have been 
the first elevations to rise above the waters that once 
covered .all America, a nd these mountains are only four 
:md five miles respectively from the group of bowlders, 
although no granite is to be found on 
either of them. 

In connection with this, it might be 
of i nterest to state that Prof. Moorhead, 
instructor of archreology of the Phillips 
Academy of Andover, Mass., in the be1ief 
that the Ozarks are the oldest elevation!;! 
on this continent. is now going over these 
mountains to investigate the probability 
that here is to be found evidence of a 
more primitive man than has yet been 
found elsewhere on this continent. 

• • •• • 
Radium and Cancer. 

Dr. Alexander Graham Bell has i n  a 
letter to Dr. Sowers, a physician of 
Washington, made a suggestion which 
may lead to good results. He said in the 
letter : "I understand from you th at the 
Rontgen X-rays, a nd the rays emitted by 
radium, have been found to have a m ark
ed curative effect upon external cancers, 
but that the . effects . upon deep-seated 
cancers have not thus far proved satis- · 
factory. It has occurred to me that on� 
reason for the unsatisfactory nature of 
these latter experiments arises from the 
fact that the rays have been applied ex· 
ternally, thus having to pass through 
healthy tissues of various depths in 'or
der to reach the cancerous matter. The 
Crookes tube from which the Rontgen 
rays are emitted is, of course, too bulky 
to be admitted into the midd'le of a .mass 
of c ancer, but there is no reuson .why a 
tiny fragment of radium sealed up in 
a fine glass tube should not be inserted 
i nto the very heart of the cancer, thus 
acting directly upon the diseased mate
rial. Would it not be worth while mak
ing experiments along this line?" 'fo 
this letter. Dr. Sowers replied : "The 
suggestion which you make in . regard to 
tM applieation of the radium rays to the 
substance of deep-seated cancer I regar!l 
as " very ·valuable. If such experiments 
should be made i have no doubt they' 
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would prove successful in many c ases where we now 
have failureil." 

• • • 

" COAL·PORCELAIN." 
BY L. LODIAH. 

"Coal-poJ">celain" is probably known only i n  the 
a nthracite regions of Pennsylvania. Those who live 
in other States of the Union, with the exception of a 
few relic-hunters, certai nly k now nothing of the beau-

A CUP CUT FRO. A BLOCK: OF COAL. 

tiful utensils which are made of coal i n  the mini ng 
country. The exquisite natural polish to which coal
porcelain is susceptible when turned on a buff lathe, 
is u nexcelled in black brilliancy, and exceeds in bright
ness the shining white surface of the finest china. 
Coal is a pure natural black. China, on the other 
hand, is rarely a pure white. 

The only qualities of coal that are commonly associated 
with it are its combustible properties. It has, how
ever, many uses. The jet which jewelers use is noth
ing but coal of a · very compact texture. In a Welsh 
cou ntry town there may be seen a foot,bridge made of 
coal, originally intended to be only a temporary struc
ture: but found of sufficient strength and firmness to 
warrant .its tieing used as a permanent footway. At 
Ba.rcelona, Spain, there was constructed in 1888 a 
lighthouse of compressed coal-blocks. On a portion of 
the southern· English coast, at a small point called 
Kimeridge, circular shale-disks, with a square hole 
( very much like Chinese "kash" ) ,  have been turned u p  

b y  the plow. They are used a s  fuel. Curious geolo
gists who heard of , the disks, found that they were 
nothi ng but coal money; for it seems that in ancient 
England, in pre-Roman d ays, coins or tokens of coal
sbale were quite common, and were perforated In 

ELEPHANT ROCK, GRANITEVILLE, MO. 

POtAtO ROCK, GBAJlllIEVlLLE, IlO. 
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order to be strung together ( like Chinese "kash" ) ,  that 
they might be more conveniently carried. 

Not the least curious of these· many applications or 
coal, is coal-porcelain: Just what can be done in the 
way of shaping a bit of hard coal into a useful vessel 
is shown by the· accompanying illustra tlon, which repre
sents a drinking-cup or miniature bucket. Coal fiower· 
vases, milk-mugs, plates and saucers, book-covers, 
clock-frames, wash-basins, inkstands, spools for lace
work, candlesticks, and scores of other articles are 
made in like fashion. 

Since coal is a rather brittle substance, it is impos
sible to produce the fine ornamental work of good china

. ware. There are many natural minute air-cells which 
may cause chipping in the making of .9. vessel. Still, a 
broken or chipped coal-utensil can be mended with 
cement just as readily as a bit of broken china. 

A model coal-porcelain factory is to be found at 
Summit Hill, Pa. Here an ex-coal miner and a few 
associates have for years been turning out exquisite 
pieces of coal ware. Although the finished coal product 
is cleanly enough ( it" can be washed in bolling soapsuds 
without discoloring the water ) ,  still its manufacture is 
one cif the most unCleanly callings imaginable. AB 
might be supposed, objects such as that here pictured 
are turned on lathes. These lathes are run at a very 
high rate of sPled. The peeling off of coal-particles 
gives rise to small Clouds of fi ne coal dust which set
tle on everything in tne lathe-room. The working 
equipment of the coal-porcelain factory is of the sim
plest. Two or three chuck- and buff-lathes, and a few 
hand-tools of the Chisel-cutting a nd pick order, are al l 
that are needed. The rest is supplied by the good 
taste and ski"ll of the coal craftsman. 

Only the very best blocks of the hardest 'anthracite 
can be successfully used in the manufacture' of coal 
ware. Blocks from what is k nown as ·the Mammoth 
vein in the Lehigh region are most prized. It requires 
long experience a nd a trained eye to determine how a 
piece of coal in the rough is likely to behave u nder the 
cutting lathe. The high, permanent polish which can 
be given to coal by the buffing-wheel serves the pur
pose of closing many minute pores, a nd renders the 
finished vessel impervious to hot or cold liquids. 

The price of coal-porcelain aVerages about 50 cents 
a pound. The manufacturer buys the raw material for 
$2 . 50 a ton. Fashioned into utensilS, the coal becomes 
worth about $1,000 a ton. 

• • • 
Ancient Stat u a r y. In China. 

Under date "Hsiaochang, via Te ChOU, Tientsin, 
North China, April 27, 1903," Dr. Sewel'l S. McFar
lane sends the following communication to the Royal 
Geo'graphical Society: " I n  February, d uri ng one of 
IllY journeys in the southwest provi nce of Chili, North 

China, I came across a number of stone 
horses, sheep, lions, etc., some in a fair 
state of preservation. Th€y were in two 
parallel rows, and beside them were sev
eral 'petrified' Buddhist priests, sup
posed to be on gU!ll'd.  The people seem
ed to know nothing about them . a nd cared 
less. Upon inquiry among the gentry 
of the adjoining village, one old gentle
man informed me that it was the en
trance to a very old subterranean tomb 
of one of China's prime . ministers, who 
lived under the Han dynasty. This would 
be about the year A. D. 25. Many yeCl.rs 
ago a tablet stood there, which they un
earthed with the above stone figures, 
giving full particulars, but the disinter
ested inhabitants destroyed it 'as it was 
in the way of their cart track.' How 
the people came to unearth these huge 
statues is i nteresting. During the past 
generations the severe dust-storms ex
perienced in North China have swept 
over the district and steadily but ef
fectually buried out of sight the bean
tiful tomb a nd all its a�ompaniments. 
The in habitants frequently dig out their 
qand to make mud bricks for their houses, 
a nd in this manner the stone figures 
came to light. It is said there are a 
great many more of them ere one reaches 
the actual tom b. Had this been in Eng
land these anded Curios would have been 
excavated and a correct description pub
lished centuries ago. But i n  China the 
country .folk, who simply live from hand 
to mouth, somewhat take after Gallio, 
of sacred writ, a nd 'care for none of 
these things.' .. 

••••• 
It is reported that Mr. Brodrick has 

sanctioned the expenditure of .$10,OOO on 
experiments with a dirigible balloon. 
These experiments will be rarried out by 
the Royal Engineers, under Colonel J. L. 
B. Templer, the superintendent of the .bal
loon fac�ory_ 



BECENTL Y P ATENTED INVENTIONS. 

Apparatus for Special Purpose ... 

APPARATUS FOR MAKING STEEL, ETC. 
-Eo C. WILLS, Altoona, Pa. By pis Inven· 
tion Mr. Wills seeks to provide a rocking table 
or base on which the converter may be support
ed and to and from which the base of the con
verter may be adjusted in connection with 
means for rocking the table, so the metal in the 
converter may be caused to tlow above or be
low the twyer-entrance in order that the air 
may be Introduced above or below the surface 
of the metal. 

Electrical Dev:lces. 

ELECTRIC FIRE-ALARM.-G. B. MARTIN, 
Zanesville, Ohio. In the present patent the 
invention has reference to electric fire-alarms, 
and more particularly to the production of a 
cheap and etllcient form of. fire-alarm suitable 
for use In houses, hotels, restaurants, etc. In 
case of fire the wax which holds up a weight 
Is melted, per:nitting the latter to drop into a 
pan on the end of a lever. The lever thereupon 
turns on its pivots, making an electric contact 
which causes a bell to ring. 

'Engineering IlDprovelDents. 
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FOLDABLE FRUIT-LADDER.-S. S. WARD, 
Napa, Cal. This Improvement relates to a class 
of step-ladders particularly well adapted for 
use in picking fruit from trees In orchards, and 
has for Its object the provision of novel de
tails of construction for a foldable ladder, 
which aft'ord a light, strong, portable device, 
that has a very wide base and Is therefore ren
dered stable In service, will not tip sidewise 
while occupied, and that will sustain a heavy 
weight without penetrating the soil deeply. 

shield, the whole presenting ,a neat, graceful, 
and ornamental buckle. Mr. Prahar has also 
secured a design of another belt-buckle com
prising two tilted overlapping pointed ellipses, 
extending from the sides of which are the ends 
of two other ellipses. In the center of these 
Is a narrow clasp-shield. The buckll\ Is very 
neat and ornamental. 

BOTTL])'STOPPER.-E. A. NUGENT, Union
ville, N. Y. This stopper Is for milk-bottles de-
signed to be tilled with milk through the opera-

KNIFE-HEAD FOR MOWERS.-L. B. tion of a milking-machine, such as shown by 
Mr. Nugent In a former application for patent, 
the object of the Improvement being to provide 
means for sealing the bottles from which air Is 
exhausted before removing the bottles from the 
machine, thus preventing the entrance of Im
purities from the air In the stable and preserv
Ing the milk a greater length of time. 

MITCHELL, Ha!'t, Mich. This improvement pro
vides for raising the pitman above ,the danger 
line of obstructions and away from the heavy 
swath of grass ; furnishes a bearing easily kept 
oiled and all , wear taken up ; provides spring 
cushions for the knife stroke running free the' 
intermediate space, eliminates vertical knife 
motion in the guards, and insures perfect shear 
cut ' of knife sections ; provides for detaching 
the knife from the knife-head and removing the 
knife from the cutter bar with the bar in any 
position ; and overcomes noises, reduces fric
tion, and , avoids breakages in pitman, knife
heads, and knife-bars. 

FOUNDATION-FASTENER FOR H IVE-
FRAMES.-O. O. BORDSON, Black Earth, Wis. 
The purpose of this invention is to provide a 
device adapted to secure a foundation-comb in 

POWDER-PUFF.-J. F. ROWLAND and G. D. 
HULL, Asheville, N. C. The Intention of this 
Improvement Is to furnish a puft' especially de
signed to -contahi talcum powder, and to so 
construct the puft' that the material may be 
placed In large quantities In the puft' and held 
distributed and In such manner that the puft' 
may be manipulated to cover huge or small sur
faces, and so that 'all the working surfaces of 
the article may be utilized at all times and 
adapted to all parts of the human form. 

ORE-DUMPING APP ARATUS.-N. A. H. a frame placed In a hive so that bees may build 
SALOMON SON, Norway, Mich. In ore-dumping up honey-cells from the foundation and to so 
apparatus as usually constructed the ore hoist- construct the device that It will comprise but 
ed from a shaft is delivered Into a car, which few parts and wherein the parts may be oper
is then run out on the trestle to a chute and ated to securely place the foundation-comb In 
pocket Into which It Is to be discharged. It Is the frame, and so that ali parts of the device 
the object of this Invention to discharge ore di- may be kept clean. This device is light, yet 
iectly from the car Into the chute and pocket in- durable, and readily carried from place to 
tended for it without requiring that the car shall place. 

LIFE-BOAT.-A. LASSERRE, Buenos Aires, 
Argentina. The present Invention relates to 
improvements in life-boats ; and the objects Mr. 
Lasserre has In view are the provision of a sim
ple and 'strong constr,uction of boat which can
not be submerged In heavy weather at sea, Is 
not liable to capsize or overturn from the force 
of wind and waves, and Is capable of discharg-
Ing any water that may be shipped during 8 
storm. be run out on the trestle, whereby time and 

labor are saved In the d.mping operation. 
AIR AND STEAM FEEDING ATTACH

MENT FOR BOILER-FURNACES.-G. MAR
LOW, Sr., Spokane, Wash. The Invention Is 
embodied In an Improved apparatus whereby 
mingled air and steam are introduced Into the 
tire-box of tae boiler or other furnace to eft'ect 
a more perfect combination, and especially to 
consume the carbon particles and such gaseous 
products of combustion as ordinarily esoe.pe 
Inti> the air and are lost. 

INTERNAL-COMBUSTION ENGINE.-C. A. 
WILKINSON, Worcester, Mass. The present In
vention relates to an Internal-combustion en· 
gine In which a relatively heavy or non-volatile 
oil may be used for fuel, this oil being heated 
from the cylinder of the engine and a current 
of air under pressure being ejected through It, 
80 as to carburet the air, which Is then passed 
Into the cylinder to be compressed and ex· 
ploded. 

ROCK-DRILL.-C. MEAD, Murray, Idaho. 
Mr. Mead's Invention refers to Improvements 
In rock-drills of that class which are actuated 
by striking the drill forcibly with. a sledge In 
the hands of a hammers man, and an object he 
has In view is the 'provision of a' compact ma
chine whieh may be easily set up or adjusted 
to work In any desired position for the pur
)lose of drilling a hole In the tloor, wall, roof, 
or any other surface in a mine or other place. 

Hou .. ebold Utilities. 

FLY-TRAP.-E. F. DAVISON, Marysville, 
Wash. In this case the Invention has reference 
to tly-traps adapted to door and window
screens. The improvement consists In a new 
and novel trap especially designed to form a 
part or the whole of the upper panel of a screen
door. It Is also adapted to be used In connec· 
tion with window-screens. 

SAD-IRON.-C. W. JOHNSTON, Meeteetse, 
Wyo. The purpose of the improvement Is to 
so construct the handle and the body of the 
Iro� that one can be quickly . and conveniently 
separated from the other and the two parts as 
readily connected, and to provide such a lock
Ing engagement between the handle and the 
body that there will be no side motion of the 
handle at any time while the parts are in lock
Ing_ engagement. 

HAT RACK OR HANGER.-J. G. WHITE, 
Meriden, Conn. The principal object of the im· 
provement Is the provision of an ordinary rack 
with simpiified and eft'ective devices or means 
whereby a hat or similar article may be held 
thereon without liability to accidental dis· 
placement, as frequently happens with hangers 
In use, and also to provide a device of thi ... kind 
which is simple In the construction and the 
organization of the parts. 

KITCHIDN-CABI]I; ET.-L. HOCKMAN, Marion, 
Ind. The object claimed In' this case Is the 
provision of details of construction for a cabi
net which render It very convenient for hold
Ing utensils and cooking material, and, further· 
more, to provide doors, drawer fronts, and 
sides, and other parts made of laminated mate
rial to prevent warping, twisting, and undue 
expansion and contraction when subjected to 
changes In humidity and temperature. 

OJ' Intere .. t to FarlDer.. 

FRUIT-PICKER.-M. AKSILA, Worcester, 
Mass. In carrying out this Improvement the In
ventor has In contemplation an Improved fruit· 
picker, which may be extended to a consider· 
able height to enable the fruit to be removed 
from the highest branches of fruit trees while 
the operator Is standing on the ground, but 
when the device , Is out of use It may be col
lapsed Into compact form, whereby It may be 
stored In a very small space. 

Hallways and Their Accessories. 

RAILWAY-SWITCH.-F. W. ALEY, El Paso, 
Texas. The principal object of this Invention 
Is to overcome the disadvantages and Incon
veniences common to many similar devices, and 
to provide a device of this kind whtch Is not 
liable to get out of order and which Is simple 
in the construction and organization of the 
parts thereof, besides possessing the capacity 
for long and repeated service. Reliability and 
safety are distinguishing factors in this rail
way-switch. 

lUlscellaneous. 

WORSTED-BOX.-GRACE M. WOOSTER, New 
York, N. Y. An object In this case Is the provi
sion of a device In which a toy Is placed and 
hidden from view, but which may be disclosed 
by dismembering the box after the end of the 
worsted shall have been reached, thus aft'ording 
amusement to a child having possession of the 
box and Inducing diligence in crocheting to 
reach the end and reveal the hidden toy or 
wonder. 

FOLDING CASE.-J. J. O'BRIEN, San Josl!, 
Cal. The purpose of this Invention Is to pro
vide a case which may be conveniently folded 
Into a compact form without In any way de
tracting from the durability and neatness of ap-S. pearance of the article and without materially COLE, NewtonSVille, Ohio. In this case the Im- increasing the . cost thereof. The Improvement provement has reference more particularly to Is especially designed for application to teleheads or arm-rests for crutches, and the prin- scopic valises, although It may be used In other cipal object of the Invention Is the provision connections. 

ARM-REST FOR CRUTCHES. - H. 

of a device of Its kind which may be readily PORT-LIGHT.-C. F. PETERSEN, Wilmington, attached to or detached from the upp�r ends Del. This Invention refers to an Improved con. of the uprights or standards of a crutch lind struction for closing the port-lights In the sides also to provide means whereby a comfortable of marine vessels, and It embodies in Its genyielding action Is derived therefrom in the u�e eral form a glass and a glass-frame connected of the crutch. to the body of the device by a gimbal-ring and BAIL-EAR FOR VESSELS.-J. F. VOGT, which Is hinged to. the body and provided at Its St. Louis, Mo. The principal object of this free side with a releasable clamp for holding 
Invention Is to provide a headed package, as It In place, and an opaque or metallic cover, 
a keg or similar vessel, with a bail and attach- which parts may be used concurrently with or 
ing-ear therefor, whereby on removal of the Independent of the glass, and by means of 
head · thereof the keg or vessel may be con- which the light may be hermetically closed. 
verted I�to a bucket or similar structure, and REAR-VIIDW HAT-MIRROR.-L. D. MERalso to provide an attaching-ear for the bails RICK, New Tork, N. Y. The purpose In this of vessels which Is durable and possesses the case Is to provide a small mirror and frame capacity for long and continued service. and means for attaching the frame to a hat or LACELFASTENER.-J. H. O'BRIEN, IlIon, cap and for adjusting the mirror In Its frame, 
N. Y. This fastener Is adapted for use In the attachment to be made to the under face 
connection with shoes or boots; although the of the brim of a hat or , to the visor of a cap 
article is capable of wide application where at one side of Its front center, whereby the 
desirable to securely hold a lacing or cord. wearer without turning his head may' see the 
The object In view Is to produce an article retlection of any objects In the road, street, 
or contrivance which makes provision for tak- room, or space beh�nd him. 
Ing up a length of a lace or cord and operates 
sutllciently to secure the lace or cord against 
displacement or unfastening under the strain 
or pull thereon. 

FLUE-SCRAPER.-P. F. VOGT, Dayton, Ohio. 
This Inventor claims as the object of his Im
provement a tlue-scraper which Is simple and 
durable In construction, very eft'ective In opera
tion, not liable to easily get out of order, and 
arranged to readily yield for automatic ad
justmen t In the tlue and to scrape the tlue 
both on the Inward and outward ' movement ' of 
the scraper In the tlue. 

ARTIFICIAL HAND.--':H. PATTON; Cdpple: 
creek, Col. In this case the Improvement has 
reference to a device Intended to be fastened 
to the stump of an amputated arm by which 
tools of various sorts may be grasped, thus en
abling the wearer to do manual labor. The 
device comprises a peculiarly-constructed grip
per and also a novel device for enabling the 
jaws to be opened with one band. 

NECK-YOKE COTJNTER-STOP FOR AR
TII,LERY-CARRIAGES.-F. WENKE, San An
tonio, Texas. This counter-stop and Its ac
companying parts are Inserted within a ferrule, 
and a plug and Its cap are then secured In posi
tion. In placing the neck-yoke ring over the 
end of the pole, the counter-stop 18 pushed 
Inward against the tension of a double-acting 
spring and the ring Is slipped up again$t a neck
yoke stop. The counter-stop Is then released 
and Is pressed back by the spring IntO its pro
truding position, and the ring, held betw,,�n a 
downwardly-depending tongue and the stop, 
Is prevented from sUpping forward over the 
end of the pole. 

DESIGN FOR A BELT-BUCKLE.��. L. 
PBAHAB, New York, N. Y. This design com
prises two 0v:erlapplng Jlolnted ellipses . In the 
center of which 18 placed a narrow clasp-

FOLDING BOX.-M. HIRSCH, New York, ]1;. 
Y. This box Is bent from a one-piece blank 
of peculiar form, which not only secures ' a de
sirable interlocking of the side and end tlaps, 
but also provides a double bottom and double 
sides, having the plies or layers Interlocked to 
overcome the possibility of displacement, where
by the stability of the box Is Increased without 
appreciable' cost In the manufacture and with
out 8.n increase In the time and labor to bend 
or fold the blank to the condition required to 
complete the bllX. 

,BEN7lIl'!I-PAN.�C. ,E. HOWARD and J. C. M. 
UNGEHEUER, Jersey City, N. J. The purpose 
of these Inventors Is to provide a pan adapted 
to contain benzin or like material and to so 
construct the receptacle that It will be provided 
with a cover having a tight but yielding con· 
nection with the upper marginal portion of 
the pan, so as to prevent Ignited material being 
accidentally brought Into contact with the con· 
tents and to so mount the cover that .lt may be 
pressed down by means of a brush to enable the 
brush to take up material for eft'ective applica
rion to the fac� of type to wash same, for 
example. 

DOOR OPENER AND HOLDER.-J. D. 
GENDRON, GentUly, ' Minn. In this patent the 
Inventor has for his object the provision of 
means for the opening of a door, and more par
ticularly for ,the raising of a horizontal trap
door Into a vertical positioI! after It has been 
manually released by a slight upward pull. 'a 
further object being to adapt the Improved 
door-opener for the retention of the door, either 
In open or In closed adjustment. until It Is 
started upward by sUght manual eft'ort. ' 

NOTB.-Copies of any of these patents will be 
fUrnished by Munn & Co. for ten cents each. 
Pleaae state the name ill the patentee, title of 
the Inveut!on., and date of th1IJ paper: ,., , 
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Bllslnt" and PtrSOnal Wan,s. 
READ THIS COLUAL.� I'1ARF.FULLY.-You will ' lind inquiries for certaiu cillll8e8 of articles numbered in consecutive order. If you manufacture these goods write us at once and we will 

send you the name and address of the party desiring themformation. In every case It hi neces
sary to �Ive the number oJ' the Inquiry. 

ltIUNN 6& CO. 

Marine Iron Work.. ChlC&l(O. C&taIolf\le free. 
Inquiry No. 4364.-For manufacturers and deal

ers in five and ten cent hardware and other good .. 
AUT08.-Duryea Power Co� Reading. Pa. 
Jnquiry No. 4363.-For manufacturers of typo

writer carbon paper. 
Can build Aeroplane that will be practical for man and 

passenger purposes; want $200.000 baclrtng. Address G. 
G •• Bo\: na, N. Y. 

Inquiry No. 43HU.-For manufacturers of water 
closet .. 

.. G. S." Metal Polish. Indianapolis. Samples free. 
Inquiry No. 436' .-�·or manufacturers of pulp. 

paper, etc., also of ceUuloid. 
Mechanics' Tools and materials. Net price catalogue. 

Goo. S. Comstock, Mechanicsburg, Pa. 
Inquir:r No. 4368.-For a machine for the utlllza

tion Of charcoal dust. 
Sawmill machinery nnd outfits manufactured by the 

Lane Mfg. Co .. Box 13. Montpelier, Vt. 
Iuquh'v No. 43H9.-For manufacturers of a 

cheese press. 
Let me sell your patent. I have buyers waiting. 

Charles A. Scott, Granite Building, Rochester, N. Y. 
Inquiry No. 4370.-For a dealer or manufacturer 

of toO&cco lear cutter. 
Inventions developed and perfected. Deslllning and 

machine work. Garvin Machine Co., 149 Varick. cor. 
Spring Sts .. N. Y. 

Iuquh'y No. 43'1 .-For manufacturers of blank 
tape, such as tape measures are made from. 

If you want any metal novelty manufactured or 
metal working dies wnte Metal Stamping Co., Niagara 
Falls, N. Y. 

. Inquiry No. 43'�.-For manufacturers of baby 
carriages. 

The largest manuf!'cturer in tbe world of merry-go
rounds, shooting galleries and hand orgall!. For prices 
and terms write to C. W. Parker. Abilene, Kan. 

Inquiry No. 43'3.-·'1'0 obtain pulverized carbon 
used In the manufacture of dry batteries. 

We manufacture anything In metal. Patented arti
cles, metal stamping, dies, screw mach. work, etc., 
Metal Novelty Worb, 43 Canal Street, Chicago. 

Inq uiry No. 41174.-To manufacture novelties on 
contract. 

The celebrated " HomBby·Akroyd " Patent Safety 011 
iIlngine Is bulit by the De La Vergne Retrigeratinll Ma
ohine Company. Foot of East 138tb Street, New York. 

InI::.!��rn.:"f':,� ::a���Fri:�:e��ufacturers or dealers 

Contract manufacturers of hardware specialties: ma
cbinery, stampings, die •• tools. etc. E:z:c�llent market
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

InquIry No, 41i'6.-For m...,.facturers or dealers 
In macblnery for making barrel "'aves. 

Manufacturers of patent articles, dies, metal stamp
ing, screw machine work, hardware specialties, machin. 
ery and tools. Quadrlga Manufacturing Com,any. 18 
South Canal Street. Chicago. 

In�uiry No. 4377.-For parties to man�acture .. 
patent shoe lace. 

W- Send for new and complete catalogue of ScientifiC 
and other Boob for sale by Mnnn & Co •• 361 Broadway 
New York. Free on application. 

WANTED.-Names and addre •• es of IIrms handling 
the band rotary fan. Buyer. BOX na. New York. 

cJ����.r f�:'ir�.i1�88U;�;s.
a paper perforatlllg ma

Inqnirv No. "3'9.-�'or parties making the " An
kophone ,r or anf other aid for deafness. 

Inquiry No. 4380.-For partie. making a gasoline 
carbureter by the name of H Brush Valve." 

I nquiry No. 4681.-Wsnted a "' Hum�atone/' a 
mUSiCal iu�trument which produces a wh18thog noise. 

IoJquiry No. 438%l.-h·or partIes making a machine 
tQ pr;mt on a bound dowel. 

se!��:��\��n0,;. 
4aS3.-.ll'or manufacturers of steel 

In! '�:�;.ral��ile1 �!'Is�nlt��,Partles making wall cover-

Inquiry No. 4:i83.-For manufacturers of Bryant 
safety, automatic, kerosene-burning boUer and engine. 

NEW BOOKS, ETC. 

MECHANICAL REFRIGERATION. By Hal 
Williams. London : Whittaker & 
Co. New York : The Macmillan Com· 
pany. 1903. 16mo. pp. 406, plates. 
Price, $2.25. 

This Is a practical Introduction to the study 
of cold storage, Ice-making and other purposes 
to which refrigeration Is being applied. It Im
presses the reader as being a thoroughly practi
cal book, dealing In a lucid manner with the 
various problems which are constantly con
fronting the refrigerating engineer. It Is only 
In recent years that Ice has been used to any 
extent In England for table purposes. A de
mand, however, has sprung up In that country 
for hygienic Ice, therefore the present bOOk Is 
very timely. It will be valuable to American 
readers as well. 

SMITH'S SCRAP BOOK OF THE 
William Preston Smith. 
1903. 16mo. Pp. 551. 

BIBLE. By 
Providence. 

Quotations from the Bible arranged In al
phabetical order, the same as a dictionary or 
concordance. It will prove very useful, espe- , 
cially to ministers. 
CARNIVAL NUMBER OF THE TIMES. Hamil

ton, Canada. 
We have received the special Carnival num· 

ber of this enterprising Canadian journal of 
AUg'.1st 15, and note that It Is tilled with excel· 
lent illustrations, beautifully printed, of Can· 
ada s Industrial center, the cit,. of HamUton. 
together with numerous portraits of the people 
prominent I� b"lIdll1g "p the city. 
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uerzes. 

Air or other .Imllar brake. compre •• ed, A. Embroidery trame. P. H. Walt • • • • • • • • • •  737.804 Metronome. J_ Brady . . . . . . . . . . . . . . . . . . . . . . 738.093 Chaumont . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.906 Engine. A. F. Hall . . . . . . . . . . . . . . . . 737.600. 737.610 Milk pan •• knee re.t tor. N. Huckins • • • • • •  737.629 Amusement apparatu •• J. H. Maguire • • . • • •  737.753 Engine Igniter. ga •• P. P. G. Hall. Jr • • • • •  737.923 Milking apparatu •• D. T. SharpIe • • • • • • • • • • •  737.669 Artillery. heavy field. T. D. Smythe . . . . . . . .  737.972 Engine •• cooling means tor ga •• C. F. Hltch- MineraI •• reducing. O. B. Daw.on . . . . . . . . . 738.007 Automobile controlling mechanl.m. H. �'. cock . • . . . . . • . . • . • • • • • • • • • • . • • • • • • • • • • •  737.737 Molding and pre •• lng Into .hape moldable Cuntz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 738.100 1 Engraver'. tool •• E. C. Muller . . . . . . . . . . ... .  737.761 material. apparatus tor. A. T. Ha.kell . . 737,620 Awning. A. L. Sabey • • • • . . • • • • • • . • . • • . • . • •  737,666 Evaporating apparatu •• W. C. Anderson . . • •  737,812 Molding. electric conductor. S. M. Burk • • • •  737,997 Axle .keln. E. Lamb . . . . . . . . . . . . . . . . . . . . . . .  738,044 Evaporator. J. J. Colrey . . . . . . . . . . . . . . . . . . .  737,583 Molding hollow article •• apparatus tor. J. G. Bag ta.tener. C. M. Du Frane . . . . . . . . . . . . . . .  738,014 Exercl.lng apparatu •• G. Yoerger . . . . . . . . . .  737,889 . Morrl.on . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  737,854 Bag holder. A. W. French . . . . . . . . . . . . . . . . .  737,730 I Exhibitor • . card •. picture. or .Ign. J. B. Mop. W. G. Browne . . . . . . . . . . . . . . . . . . . . . . .  737.572 Baling pre... L. G. Reynold •• • • . . • . • . • • . • •  738.068 Leatherbarrow • • • • • • • • • • • • • • • • • • • • • • • •  737,940 Mowing machine. O. EII.on . • • • • • • • • . . • • • • •  737,913 
HINTS TO CORRESPONDENTS. Ball bearing wa.her. C. J. Caley . • • . . . • • • • •  738.097 Eyegla •• cla.p. C. Lowre •• • • • • • • • • • • • • • • • • •  737,943 Mowing machine. A. T. Hayne • . • • . • • • • • • • .  738,033 

Names and Address mu.t accompany all letters or �!U:�I!,:
e��edA'I�c����!�tl;';; ' �Ith"dy;'�;;'� 737.778 :i��l:'·SX� M�·�g��-:".o.o.� . : : : : : : : : : : : : : : :  m:�;i MU.���I �������.t: .  ���I.��� .. . :: . � .. .  ���.e.t: 737,693 

no attention will be paid thereto. Thl. I. tor �:pC�aICtu.marochr lrneegruyiatelntcg· ' thmeOdChae rOgre aanndd Fabric picking table. E. Zenger . . . . . . . . . .  737.990 Nut lock. N. D. A.dell . . . . . . . . . . . . . . . . . . . .  737,893 
our Intormatlon and not tor publication. � � �'ace .hleld. 8anltary. E. Dempsey . . . . . . . . 737.591 Nut lock. F. L. Decker . . . . . . . . . . . . . . . . . . . .  738.008 

Beferenoes to tormer article. or answer • •  hould give Beddla.Cnhdarg.oetaot o.troracgaelr.R· cSon· vMerCtLlbelode. "L". 737,764 �'a.te-,er. M. D. Shipman . . . . . . . . .  737,874, 737.875 Nut lock. B. B. Mo.s . . . . . . . . . . . . . . . . . . . . . .  738.052 
Inq .. ?!tese 0ntotpaaPne.wr ea.nedd Pln

agreeao.ronnaUbmlebetrlmoet .qhuOeU
.ltdl"ben. Kragen . . . • • . • • . .  h . . . • • • . • . • . . . . . . . . . • .  737,743 �'a.tenlng device. L. C. Pre.ton . . . . . . . . . . . .  737.769 Nut locl<. F. Parson .. . . . . . . . . . . . . . . . . . . . . . .  738.060 

_ .  . �'aucet. J. P. Plgrenet . . . . . . . . . . . . . . . . . . . . .  737,767 Nut lock. A. R. Mulvane . . . . . . . . . . . . . . . . . 738.118 
repeated; corre.pondent. will bear In mind that Bed brace. J. W. E. Smith . . . . . . . . . . . . . . . . . . 738,079 �'eed mecbanl.m. W. P. Devine . . . . . . . . . . . .  738,103 Nut pre ••• T. Ferry . . . . . . . . . . . . . . . . . . . . . . .  737,724 
some an.wer. require not a little re.earch. and. Bed .prlng tightening device. J. W. We.t- Feed tr03gh. G. A. Sprow . . . . . . . . . . . . . . . . .  737,789 Oar or .cull. H. B. Murdock . . . . . . . . . . . . . . . 738.053 
though we endeavor to reply to all either by Bed�a��d '�e;;'��';g' th�;;" i;�;; ·s.;,;,;,; · d�:'ic� 137.808 �:� ;:�:: ::::l::�:: :: :: Jh��!�������� m:�g� 8:rcb'u��:. 11�1��t�it!Ph�: .�����!. : : : : : : : : : :  igi�t: ���te:ur':. In thl· department. each mu.t take tor lifting . •  Ick people In. A. Gal.er . . . .  738,104 Felly. vehicle wheel. R. Kronenberg . . . . . . . .  737.745 011 burner. G. W. Swartz . . . . . . . . . . . . . . . . .  737,676 

Buyers wl.hlng to purchase any article not adover- Bell alarm attaChment. electriC. Blakeney & Fence po.t. C. B. Lombard • • • . • • • • • • • • • • • •  737,642 Optical In.trument. E. L. Hubbard • • • • • • • •  737.844 
tl ... d In our column. will be turul.hed with Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.900 Fence tie. wire. S. S. Withington . . . . . . . . . .  738.142 Ore bin.. delivery mechanism tor. J. W. 
addre.se. ot houle. manutacturlng or carrying Beltll· teor• 
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E. ' . .  S.m 
. •  

e.I.- 738,078 Fender. See Car tender. Seaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,076 
th Fertilizer dI.trlbutor. M. E. Lawrence . . . . . .  737,637 Ore reducing and concentrating apparatu •• 

Speoiaf -W��;'n Information on matter. ot personal BBeerltth.halnttdlnglvdaen,vlcceo'nJv·erWtlbelleCh. hH.artB· .. .  A· r· n· o· l·d· 773377',958611 Filter. W • .  H. Hodshon . . . . . . . . . . . . . . . . . . . .  737,839 O. B. Daw.on . . . . . . . . . . . . . . . . . . . . . . . . .  73.8006 
rather than general Intere.t cannot be expected d Filter. J. Ko.talek • • . • • • • • • • • . • • • • . • • • • • • • •  737.850 Outlet boxe •• • upplemental ba.e tor. G. L. 
without remuneration. Bicycle mud guard. H. Fe.enteld . . . . . . . . . . . .  737.725 Fire extlngul.her .y.tem •• valve tor dry Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.946 

Soientifto American !lupplements reterred to may be BBllnCdYeCrle. A.anddderle.o' nE&. Cp·08Mt .o.u.r.y . . .... .. .. .. ...... .. .. .. ...... 773377'.864982 pipe. F. R. No .. . . . . . . . . . ... . . . . . . . . . . .  737.861 Packing. gland tor pl.ton rod. Lewis & Kun-
'had at the office. Price 10 cent. each. Firearm. automatic. H. Fuberg . . . . . . . . . . .  738.140 zer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.639 

Books reterred to prpmptly .upplled on receipt ot Blind wiring machine. C. Hlnz . . . . . . . . . . . . . 737.929 Firearm .Ight. G. H. Tan.ley . . . . . . . . . . . . . .  737.677 Packing Implement. J. Schlos.er . . . . . . . . . . .  737.873 
price Boller. See Wa.hboller. Firearm •• adju.table head re.t tor. J. Gaut 737.732 Packing. metalliC. E. W. Tucker . . . . . . .. . . . 738.129 

Minerals ' .ent tor examination .hould be dl.tlnctly Boller. S. T. J. Bray . . . . . . . . . . . . . . . . . . . . . . . 737.903 Flreproot building. Slmp.on & Shoemaker . .  737.670 Packing. rod. T. Kinkade . . . . . . . . . . . . . . . . .  738.043 
marked or labeled. I Boiler. M. F. Kenely . . . . . . . . . . . . . . . . . . . . . . .  737.937 �'I.h cleaning machine. J. KellIngton . . . . . .  738.111 Paper box machine. W. C. Baxter . . . . . . . . . .  737.819 Boller circulator. .team. J. P. Urbanek . . . .  737.886 FI.h plate and rail tastener. W. H. Logan . .  737.942 Paper box machine. L. D. Lewl .. . . . . . . . . . .  738.047 Boller turnace • •  team. G. A. FI.her . . . . . . . .  737.726 Floor machine. D. Adam . . . . . . . . . . . . . . . . . .  737.691 Paper boxe •• making. J. Alger . . . . . . . . . . . . . 737.692 Boiler •• apparatus t(>r controlling level ot Floor mat. fiexlble fiat metal. A. S. Burnell 737.574 Paper drying apparatus W M Barber 737 817 

( 9171) G. G. P. W. asks : Will you '  water In .team. H. A. Fleu .. . . . . . . . . .  737.728 Flower pot .tand. W. H. Chapman . . . . . . . .  737.581 Paper paraffining machli.e. R. i Carrier: : : :  737:826 
please answer' the following question '. Whether � BBOoook,k ccoovmePr.arBtm. enEt. rSeCchorredn·kG 
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te. r. 773387 •• 

099698 Foldl.1g chair. C. M. Wagner . . . . . . . . . . . . . .  737.680 Peat. block ot. F. White . . . . . . . . . . . . . . . . . .  738.136 
I Fruit cutter. C. Harpold . . . . . . . . . . . . . . . . . .  737.615 Peat Into block. tor tuel. forIUlDg. F. Wb.lte 738.135 

it ever blows so hard that a sea cannot rise. Boring and tenoning machine. J. WIl.on • • • •  737.987 Fruit picker. W. Penny . , . • • • • • • • • • . . . . • • •  738.061 Peat Into block. ot peat. apparatus tor com-
A. If a wlnd of a certain velocity will raise BBoottttllee·. MJ .. pA.' HLaarzralr.eOlrn·.· . .. .. .. .. .. .... ........ .. .. .. .. .. .. ...... 773387 •

• 
630382 Fruit .Izer. Black & Worrall • • • . • • . • • • . • • •  738.092 pre •• lng and drying. F. White . . . . • . . • .  738.090 Fruit tray. J. H. Gunby . . . . . . . . . . . . . . . . . .  737.607 Pen •• collap.lble tube tor tountaln. W. Bolle. 737.697 

a sea of a certain height, a wind of a higher I Bottle and stopper. C. Holloway . . . . . . . . . . .  737.739 Furnace. W. W. Weaver . . . . . . . . . . . . . . . . . .  738.132 Petroleum burner. A. Moorelleld . . . . . . . . . . . .  737.760 
velocity will raise the sea higher. There Is ' ��m: •. 

or d����! i��.·e::re�;,Jin!O�"e·tiliiIig · ;'i; 737.741 FurW�yf�r .����I.�� . ���������: .������I�� . .  � 737.644 ���t��:g�l� c;Jl�n�:.l'J'e�:a�'l;I:!· :a��iil: 737.600 no velocity at wl1lch the eft'ect of the wind ' F, W. dohn.on • • . . . . . • . . . . • . . . . • • • • • • •  737.633 Furuace •• means tor teedlng tuel to. R. W. .on . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  737.983 
would reverse its�lj' and prevent the sea from ' Box counter. H .. G.ORoth . .  , . . . . . . . . . . . . . . . .  737.777 Grove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.921 Plano action, A. A. Barthelme .. . . . . . . . . . . .  737.585 
rising. Such an idea Is absurd. If the sea Is . ��� �1:f!' a�,::a��t���!t �he!���; ' ii: 'M�: 737.776 ��r�:�f�·b'!':t'!,��.t��:e�����:: :'· �· �::�:� ig::��g �If:'� :��t;:':tu:ri::eri;:�vfIig �;.a�r'f..�aI;�,;,; 737.961 
running high and a wind ' arises which blows I Cann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.950 Ga. burner cut-olr. S. Haigh . . . . . . . . . . . . . . .  738.030 J. M. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . .  738.013 
against the sea. It will soon beat It down. but I :�:�: !���I��y.EA.AL.C�::!:t��: : : : : : : : : : :  : : : igi:m g:: ��.:::ra�dt:;�t "a;t;:;:��",;. k ��\.".;. �.r: �g�:gg� �g: �����. arr��u':io�i..�';.�����: : : : : : : :  ig¥:gn 
will raise a sea in the direction of the wind ' Brick making machine. W. A. Hout • • • . • • • • •  737.842 Ga. generator. acetylene. J. Kuljl • . . • . • . • •  737.747 Plaiting attachment tor tuttlng board •• A. 
very seon a erwar . Bru.h. H. M. Schwartz " . . . . . . . . . . . . . . . . . .  737.970 Ga. heater. J. R. Ty.Ln . . . . . . . . . . . . . . . . . . .  737.977 Planer. hair. N. J. Robedeau . . . . . . . . . . . .  737.775 ft d 'I Bridge. Iron railway. Waddell & Hedrick . . . .  737,679 Gas generator. acetylene. J. H. Ro ... . . . . . . 738.070 Fre.chl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.918 

( 9172 ) E. A. E. says: In an explosive ::����. �;o!;.· Ir�;: ii 
.
. .  S: ·E;.gi�j,�ight: : : : : :  ig�:g:� g::. p;�I���g;·E�·B�r:.;h!Ji.�.�����: : : : : : : : �g�:m Plan�::d.a'.J� iI�r���!n:!,\·t������� .. . �'f�li5�? 737.857 

engine of the gasoline type. what would you Buggy top .upport. S. D. Fry . . . . . . . . . . . . . .  737.731 Ga. regulating and .avlng "pparatu •• H. H. Planter. check row corn. T. M. Hendrlck-
consider essential to reach perfection ? Cut- Burl�c:h"a,,!::o.��: . .  �����I.I� . .  �� . .  ���' . .  �: . . � 737 .641 (}as.��:�fng· ;':I�' i�; . u;,� . i'; • c';';';�ctl;';; ''':'itb 737.593 Pla:t"e�. ·';';�Ii. "ci: . i>: . TY.i�';: : : : : : : : : : : : : : : :  ig�:g�� 
oft' where ? When to explode '! How soon after Butter pat tormlng machine. E. O. Sutton . .  737.792 the manutacture ot. J. A. Bower . . . . . .  737,.901 Planter. cotton. F. W. Key . . . . . . . . . . . . . . . . . .  738.041 

I di h Id h Wh Cabinet. A. D. Acer .. . . . . . . . . . . . . . . . . . . . . . .  738.091 Ga.e •• centrltugal apparatus tor purltylng. ·Playlng ball. F. H. Richards . . . . . . . 737.773. 737.774 exp 0 ng s ou ex aust open '/ y not use Cabinet or dark room. collap.lble. L. T. WIJ- H. A. Humphrey • . • . • . . • . • • . . . . . • . • . •  737.932 Plow attaChment. F. Gale • • • • • • • • • • • • • • •  ; . 738.105 
a double-ended cylinder. assuming such to be .on • . . . . • • • . • • • • • . . . .  · • . • . . . . . . . . . . • • • •  737.988 Ga.ollne. mean. tor volatilizing. F. E. & F. Pneumatic carrier .y.tem. W. G. Davl •• • • •  738.102 
possible ? When hydro�en gas is exploded. g::::��:: M.iufoC;:::��· "Ph�t.;g;apbi';: "8: "rir: 738.073 Gear�' C��':::ibl�"�p';';ci: '1'.: . E."K��t�: : : : : :  737.879 �����hl'lfee m;i��epo�: L. Hukell . . . . . . . . . .  737.621 
what is the name of the resulting gas '! What Nava.cuez . . . . . . . . . . . . . . . . . . . . . . . . . . .  738.120 Gear. rever.lble. C. W. Wel.s . . . . . . . . . . . .  U�:�:: Po.t canceling machine. J. K. Toles . . . . . . . .  738.085 
is Its relative gravity cOlIlpared with hydrogen '! Camera tocu.lng device. M. Schel) . . . . . • . •. • •  738.072 Gear. variable .peed. J. J. H. Sturmey • • . • •  737.675 Power device. D. Lubin . • . . . . • • • • • • • . • • . . . .  737.944 
What C'aloric energy does It posaass '.' A. In i camNer.a N·hauvtat.ecru'ezaut.o.m • .  a.tI.c . •  

p . . 
h.o.tO. g . .  ra . .  P.h.IC. ' . .  S 

. •  ' 738.� 19 Gear.. .hatt connecting device tor change, Power tran.mltter. E. T. McKaig . . .  737.652. 737.853 
reply to your quesiion. we would say that. Camera • • tereo.copic. H. M. Reichenbach . .  738,066 Glass annealing oven. plate. J. W. Cruik· tlnger . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  737.696 � I L A. M. Harrl.on . . . . . . . . . . . . . . . . . . . . . . . .  737.619 Power tran.mlttlng mechanl.m. P. W. Bet-
in an explosive Anglne of the gasoline type • .  

Ccaann bodyheadlmngakainngd mdOauchbllnee'seAa·mPln·gWmOalfceh·ln"e·. 737.989 .hank . • . . . . . . . . . . . . . . . . • • . • • • • • • • . . • • .  737.909 Printing attachment tor roll paper holders, 
PO. Glas. plate. illuminating. F. L. O. Wad.- R. E. Brunacc! . . . . . . . . . . . . . . . . . . . . . . . .  737,822 

the explosion should occur at the end of G. J. Record . . . . .. . . . . . . . . . . . . . . . . . . . . . .  737.868 worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.979 Prlntln\: or coloring fioor covering., etc .• and 
th i j t th i t i t tt Car brake. emergency. J. M. ·Hedrlck • • • • . •  737.624 Gla •• • hearbig machine. W. Stewart • • • • • •  737.791 article. thus produced. A. F. Lundeberg 737.945 e compress on. us as e p s on s s ar ng Car bumPer. railway. T. Collin . . . . . . . . . . .  737.709 Gla.sware chute. A. L. Bingham . . . . . . . . . . .  737.568 Printing pre ••• J. Durand . . . . . . . . . . . . . . . . .  737.829 
on its forward stroke. If the mixture of the Car coupling. M. L. Ga.klll . . . . • . • • • • • . • • •  737.605 Golf ball. C. E. Boutwood . . • . • • • • • • • • • • • •  737.698 Pump. deep well. N. A. Heyman • • • • • • • • • • •  737.928 
gases is weak. so that an appreciable amount Car coupling. Stearn. & Ward . . . . . . . . . . . .  737.673 Grader. road. Hall & Hitchcock . . . . . . . . . .  737.611 Pump. rotary torce. H. P. Curti .. . . . . . . . . . 738.101 Car coupling. A. H. Ren.haw . . . . . . . . . . . . . . 737.772 Grader. road. J. T. Hall . . . . . . . . . . . . . . . . . . .  737.612 Pump valve. R. Whitaker . . . . . . . . . . . ... . . . .  737.809 
of time Is necessary for the combustion to be Car door ta.tener. automatic. L. B. Perrin . .  737.857 Grain and .eed .eparator. J. K. White . . . .  738.137 Pump valve arrangement. P. F. Oddle . . . . . .  738.122 
completed. ignition should take place just a 'I' Car draw-h

.

ead. J. F. Courson . . . . . . . . . . . . . . .  737.712 Grain conveyer. Mabu. & Da,. . . . . . . . . . . . . .  737.643 Pump •• • hdtt .hleld tor centrltugal. J. Hed-
trifle. before the engine reaches the dead pOint. g:�. t:i.�:�hc�'l£':g�� :um������: : : : : : : : : : igk�: Gral�yl':,"g���r/.��g:y�.�����:�� .��� .��: 737.855 Pun��n:r bi�� ·t;,;,ti,;g·;.;.icbi,;�; G: 'W: P.;..:.: 737.623 
If the exhaust vlllve Is of sufficient size and Car .afety mechanl.m. motor. C. J. Eckroad 737.596 Grinding mill, C. N. McLaughlin . . . . . . . . .  737.953 ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.960 
th I ti I d i d th t th ' Car .Ign. J. W. Bailey . . . . . . . . . . . . . . . . . . . .  737.815 Grinding mill. ball. P. T. Llndhard . . . . . . . . 737.750 Puzzle. Fulton & Law.on . . . . . . . . . . . . . . . . . . .  738.023 e va ve mo on proper y es gne so a e Car .tarter. Trott & Sutphin . . . . . . . . . . . . . .  738.086 Grubbing maChine. G. Olsen . . . . . . . . . . . . . . . . 737.765 Puzzle • •  lIdlng ·block. J. Bigham . . . . . . . . . . .  737.899 
burnt gases can be rapidly expelled from the I Car. 0' the like. lite .avlng guard tor tram. Guitar. pedal. Farago & SlIa . . . . . . . . . . . . . . . 738.018 Pyrographlc burner •• manutacture ot. W. D. 
cylinder the exhaust valve ' should not open I W. T. G. EIII .. . . . . . . . . . . . . . . . . . . . . . . .  737.914 GHuanmcmotetro.n a·utt�oammaltnlcg. aP.paRra. tUM·C·K!Jb· beSnel.w. l.g 

. •
•

•
• 738.077 RackDIOnngOVaapnpar·a·t·u·.· .. .  D· .. .  B·e·e·be . . .. .. .. .... .... .. .. ...... .... .. 773377.'879195 

until ju�t a trifle before the engIne Is on' thel g:�g:Jr�f��lnforbe�:b�:et���d·I:,;).ts. G��rlW. 737.604 Harve.ter. grain blndT';g. W. N. Whitely . .  iga�� Radial drill. O. W. Mueller . . . . . . . . . . . . . . . .  737.948 
. forward dead poInt. It should open In time '! Warner . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.683 Harve.ter reel. E. A. John.ton . . . . . . . . . . . . .  737,848 Rail joint. J. Nelson . . . . . . . . . . . . . . . . . . . . . 737.654 

. 1 Carpet beating machine. F. Muhl . . . . . . . . . . .  738.117 Harve.ter .tubble · cutter attaChment. corn. Rail joint. B. J. Funsch . . . . . . . . . . . . . . . . . . . .  738.024 
to aUow the ga�es to escape sufficiently to I Carpet ta.tener. M. Schick . . . . . . . . . . . . . . . . .  738.074 W. A. McCollough . . . . . . . . . . . . . . . . . . . .  737.650 Railway. amu.ement. A. E. W. Frazer . . . .  738.022 
b ing th es almost t th t h i Carpet .weeper and beater A V Fedor 738 019 Hat brim •• machine tor paring curl. ot. G. Railway bond. H. M. Bellows • • • • • • • • • • • • • •  737.896 r e pr sure 0 e a mosp er c I Ca8e. See Egg clise. ' "  . . . . . E. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.933 Railway brake. D. W. Davl .. . . . . . . . . . . . . . . 738.005 pressure _.before the piston starts on Its return Chain. drive. C. W. Levalley . . . . . . . . . . . .  737.749 Hay loader or .tacker. H. Soren.en . . . . . . . .  738.080 Railway contact device. electriC. H. F. Kel-
stroke. B)[.. cut-otf we .assume you mean the Champagne termented In bottle.. clearing Hay pre ••• ha))d power. J. E. France . • • • • •  737.729 log • • • • • . • • • • • • • • . • • • . . • • • • • • • • • • • • • • •  737.936 
closing of. the admission gases. This should ChanadnedllePrU. rlgt!!ngd·l.tKrl·buKtllentge.r ·J· .. .  C· ."J· e·n· n· l·n·g· .· 773377 •• 636342 Hay rack. N. H. Emery . . . . . . . . . . . . . . . . . . . .  737.722 Railway cro •• lng. W. F. Mills . . . . . . . . . . . .  737.759 

� Hay rack. convertible. C. C. Runyon . . . . . .  '.' 738.071 Railway rail joint. S. Conkle . . . . . . . . . . . . . .  737.584 
llOt take place. until the end of the stroke with Change maker. J. Ptelter . . • • • • • . . . . . . . . • • •  737.958 Hay rake. W. A. Dodd . • • • • • • • . • . . . . . . . • •  737.717 Rallway .Idlng bulrer. T. L. McKeen • • • • • • •  737,858 
the ordi�ary type of gaSOline engine, because It g�:�;f�ia,i,I:lhl�:.c��eH.

Mie�tz�������� : : : �g�m �r:i·e. ·i��. �ol.;.a:������: : : : : : : : : : : : : : : :  m:gJg ::n::� ��,�:I�ati. �ie:;t,�L: ·G: ·j�b��t�,;� igi:m is desirable to hllve a cyllnderful of air and Chatelaine clasp, B. von E1gen . . . . . . . . . . . .  737.912 Hol.t. Durpea & White . . . . . . . . . . . . . . . . . . . . 737.830 Railway tie. Goth & Williams . . . . . . . . . . . . . .  738.028 
gasoline 'before the� compression begins. A Checkrein holder. J. V. Emmitt . . . . . . . . . . .  737.723 Hoisting mechanl.m, T. H. Butler . . . . . . . . . 737.998 Railway wagon • •  Ingle rail. A. Lehmann . . . .  737.748 
double-ended cylindl!r is not desirable 11'1 a gaso- ' g��f.ft!:::. �i:I�:i.dt.; :o���� · P. · ii�;';;;eii'; m:�: ����. a�d Cea;�enir.":rbert· '&' 'W��hb�: : : : : : �g�:g� ::�::� fi�de�; ���:�.ii';Ii: 'i: ' s�.i��Y: : : : : : :  igg�� 
line engine of tbe ordinary type. because It Circuit controller. E. J. McAllI.ter • • • • • • • •  737.949 Horse holding device. Winchel & Putnam . . 738.141 Retrlgeratlng apparatu •• W. W. HarrI8 • • • •  738.107 
very much Increasell the difficulty of keeping the : g:.,;::n·/·�I�=g· : : : : : : : : : : : : : : : : : : : : : : : :  na�� ���:�s���� tl�t�r'ja:k.:.:'����: : : : : : : :.: : : : m:��� Re.�w a:l�n� .... e; .Idlng machine. combined. 737 832 
engine cylinder cool and properly lubricated. I Clock. pendulum. J. W. Dally . . . . . . . . . . . . . .  737.587 Horse.hoe. T. F. Judge . . . . . . . . . . . . . . . . . . . .  737.849 Rheostat. E. We�t�,; · : : : : : : : : : : : : : : : : : : : : : : ·737:982 
It also complicates the valve mechanism. ' When : Clock. self-winding electric. E. Schnltz . . . . .  737.781 Hor.eshoe. J. W. Collins . . . . . . . . . . . . . . . . . .  737.908 ROCking hor.e. traveling. R. Barrett . . . . . . . .  737.818 

i Cloth-cutter. J. T. Fre.ton . . . . . . . . . . . . . . .  737.768 Hor.eshoe. 8ott-tread. C. H. Beardsley . . . .  737.695 Roll heating and COOling apparatus. C. W. 
hydrogen gas Is purned or exploded In air. It i Cloth tenterlng machine • •  top motion. J. L. Hot air regl.ter. S. Tuttle . . . . . . . . . . . . . . . . . .  737.976 Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 737.571 
forms H20, which Is the chemical symbol for ',' ClothDea.bbh.ang·l·u·g . .  d·e·v· i·ce . ... .  C· .. .  F· .. .  C·O·x . .. · .
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•
• 98218° HYdrocarbou burner. C. Cannom . . . . . . . . . . . 737.999 Ropeway. aerial. J. P. Roe . . . . . . . . . . . . . . .  737.871 Hydrocarbon lighting .y.tem. R. D. Cody . . . 737.708 Ro •• lng machine. J. Moreau . . . . . . . . . . . . . . .  737.646 

water. The temperature at the time the water I Coating metal pipe. or conduit •• apparatus . Ic , cream freezer. C. E. Taylor . . . . . . . . . . .  737.973 Rotary drier. D. Grupe . . . . . . . . . . . . . . . . . . . . .  738.106 
is formed Is always so high as to cause It to tor. T. E. Dwyer . . . . . . . . . . . . . . . . . . . . . .  737.595 Ice cJ�tlng machine table. T. H. Butler . . . .  737.904 Rotary engine. Mattock. & Graffiln . . . . . . . . . 737.853 
exist as steam. After this steam Is sufficiently I Coat���. ��t�. Pil'a��I��t��n?���� .. .  ��������� 737.618 ������::.In,. i�vI-W';'lk:r�����?: . �  .. .  �.�I�: : : :  m:g� :��:�� :�;�:::" e:gin�: �����;;;';d8: : : : : :  �g�:�ig 
cool. however. it condenses Into water. When I Cock. ball. A. Nel.on . . . . . . . . . . . . . . . . . . . .  737.955 Indoxyl and Indigo preparations. making. Sad Iron handle. F: Stuart . . . . . . . . . . . . . . . . .  738.127 

d f h d I b d It d I Coffin trame. M. L. Carpenter . . . . . . . . . . . . . .  737.580 W. Ha.nt.chel . . . . . . . . . . . . . . . . . . . . . . . . .  737.836 Sate. M. M. Long . . . . . . . . . . . . . . . . . . . . . . . .  738.116 one poun 0 y rogen s urne . pro uces , Coin .Iot. J. Loch . . . . . . . . . . . . . . . . . . . . . . . . .  737.640 Induction coil. self. G. A. Campbell . . . . . .  737.703 Salt cellar. E. B. Little . . . . . . . . . . . . . . . . . .  738.048 62.000 British thermal units. The resulting Collap.lble table. C. E. Wehn . • • • • • • • . • • . . •  737.805 Indu ,tlon coil, .elf. Campbell & Richard •. . 737.704 Sa.h balance. Rathbun & Lonergan • • • • • • • •  737.867 
gas ( steam) is nine times as heavy as hydro- ' COloAr . c�_

rorrniaagned·.erm.e.c.h.a.n.I .•. 
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. .• 737.917 Iron and cement con.tructlon •• tru88ing ar· Saw. drag. S. Truitt . . . . . . . . . . . . . . . . . . . . . . .  738.087 " . rangement for. M. Duma . . . . .  ; "  . . . . . .  737.594 Sawmill .et work •• R. F. Barker . . . . . . . . . .  737.563 

gen under the same pressure and temperature Concrete building block •• machine tor torm- Journal bearing. A. Raymond . • . . • . . . . . . •  737.962 Scalrold; butchering. G. M. Landers • • • • • • • • •  737.851 
so long as the temperature is high enough to l ing. J. H. Stewart . . . . . . . . . . . . . . . . . . . .  737.881 Junction box. conduit. and electric wiring Scale. weighing. J. Collin . . . . . . . . . . . . . . . . .  737.907 
keep It In the state of a gas. g��;���:�. tv:.: :.ikl:.�rrh-�,; ' ��. �t��i,' "'''.' 'il: 737.578 Klln:""i�"����i.I:..:. � .. .  ��.V.

I
��: : : : : : : : : : : : : :  igi:g�� ���:; :����i.e�e;�Ir.� ;od�I�?��: : : : : : :  : : : : :  m:��l 

( 9173) G W I '  Burrow . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  737.577 Knob .hank. ball bearing. C. J. Caley . . . . . .  738.096 Sealing machine. envelop. E. D. Votaw . . . .  738.089 . N. asks : ou d It be pos- Cooling apparatu •• M. Wullr . . . • • • . • • • • . • • •  737.690 Ladder and tre.tle. exten.lon .tep. C. Latta 737.636 Seaming machine. double. O. S. Beyer • • • • • •  737.567 Cor.et, M. A. O.burn . . . . . . . . . . . • • • • • • • • • • •  738.058 Ladder. toldlng, McMlJlan & Styll • • • • • • • •  737.954 Seeder and tertlllzer dl.trlbutor. W. A. sible to use a spark coil In wireless telegraphy '! 
Can two powerful dry batteries be used for -wire
less telegraphy a distance of 50 feet provided 

Crank arm connection. J. S. Fritz . . . . . . . . . .  737.603 Lamp chimney holder. E. Holme . . . . . . . . . . .  737.628 Davl . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . .  737.588 Crate. toldlng. J. S. Hilyard . • . • • • • • • • • • • • •  738.109 Lamp. electric arc. A. Schweitzer • • • • • • • • •  737.668 Selective .y.tem. S. A. Reed . • •  ; • • .  737.869. 737.870 Culr holder. A. A. Rodman . • • • • . • • • • • • • • • •  737.664 Lamp. electric are. T. L. Carbone.737.823 to 737.825 Sewing machine cabl.net. W. Person • • . . • • . •  737.858 Culr holder. E. T. Specht . . . . . . . . . . . . . . . .  737.878 Lamp. electric Incande8cent. W. D. Burrow 737.575 Sewing machine. wax thread. W. J. Dob.on 738.011 a sensitive recelYer Is used '/ A. For wireless Culinary article •• ventilating lid or cover tor. Lamp hanger. D. McEachern . • . • • • . . . . • • • .  737.951 Sewing machine •• pre •• er toot mechanl.m tor 
telegraphy an Induction coli Is required whiCh I E. L. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . .  737.694 Lamp .ocl,et. Incande.cent. Yo.t & Kenney 737.890 .hoe. M. T. Denne . . . . . . . . . . . . . . . . . . . .  737.716 

, . I Curtaln'fixture. W. C. Brown . . . . . . . . . . . . . .  737.700 Lamp .ocket. Incandescent. W. A. Church . .  738.099 Shale holder. electriC. F. McIntyre . . . . . . . .  737.851 has a primary and a secondary winding. These . Cllrtaln .upport • •  lIdlng. D. L. Cro •• ley . . . .  737.585 La.t. C. N. Pye . . ' . . . . . . . . . . . . . . . . . . . . . . . .  737.770 Shatt .upport and rein holder. combined, Mc-
. are properly called spark colis. but often a coli ,  Cutting and trimming machine. W. R. Miller 737.758 La8t1ng machine. H. H. Cumming •. • • . . • . •  737.586 Cabe & Hancock . . . . . . . . • . • . . • . • • . • • • • •  737.762 

with only one willding Is also called a '  spark I DDeehnOtarnl erln •
• 
Gtr·umJ·enGtr.abHo.weBn 

.
• kHI a·r·r·e·I·I·.·.· ... .. ...... .. 773377 •• 606166 La.tlng machine. boot or .hoe. R. W. Peer 737.766 Shaft •• device tor regulating the motion ot 

I Latch. H. W, Bowman • • • • • . • • • . • • • . • • • . • .  737.995 rotary. Herrick & Rogers . • . • • . • • • • • • • •  737.627 
coil. These will not transmit in good shape. DI.play cabinet. H. A. Warren . • • • • • • • • • • •  737.684 Lathe. D. B. Bullard . . . • • • • • • • • • • • • . • • • • • .  737.996 Sheet metal can. I. E. Sexton • • • • • • • • • • • • •  737,971 
With a sensitive receiver a coil giving a half- DlDI •• PtalanYcedoerVlrCaen'gJe·finCd· erP. · EW. eNblbcherO·I.·o·n . .
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773377 •
• 
898856 Llttlng ja�k. W. H. Oliver . . . . . . . . . . . . . . . .  737.855 Shell. L. G. Roach . . . . . . . . . . . . . . . . . . . . . . .  737.964 Llttlng jack. B. L. Adair . . • • . . . . . • . • . • • . . .  737.891 Shirt wal.t holder and' .klrt .upporter. E. G. 

Inch spark will transmit to a distance of 50 to Dock. fioatlng. G. E. Titcomb . . . . . . . . . • • . • • •  738.084 Liquid and pulverized tuel burner. W. W. Brown . • . . . . . . . . . • • . . • • . . • • • • • • • • • • • • •  737.821 
100 feet. Door. automatically operating. J. H. Whlt- Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738.131 Shoe. ankle .upportlng. A. Po.ner . . . . . . . . .  737.IIG9 aker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738.134 Liquid filling apparatu •• R. C. White . . . . . .  738.138 Shoe. sporting. D. J. Golden . . . . . . . . . . . . . .  737.112C Door clo.er. L. M. Albright . . . . . . . . . . . . . .  737.991 Liquid tuel burner. H. A. Frantz . . . . . . . . . . . 737.602 Shoemaker'. Ironing device. Hayden & Pack-
INDEX OF 

Door. .lIdlng. W. W. Schouler • . . . • . . • • • •  738.075 Lithographic plate.. electrolytically prepar- ard . . . . • • . • . . . . • • • . • . . • . . • • • • • • . . . • • .  737.926 
INVENTION' 5 Drawer pull. C. F. Mo.man . . . . . . . . . . . . . . . .  737.647 Ing. O. C. Strecker . . . . . . . . . . . . . . . . . .  737.882 Sbovel attachment. E. B. O·Connor . . . . . . . .  738.057 Drawer •• Trimble & Harder . . . . . . . . . . . . . . .  737.975 Load retaining .take.. po.ltlon governing Shuttle and .huttle eye. P. P. Daudelin . . . .  737.714 Drawing trame •• • hlpper lock tor. H. A. and mean" tor. D. Donaghy . • . . . . . . . . . . • .  737.718 Sitter. a.h. W. H. Boyle . . . • • . • • • • • . • • . . . . •  737,699 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 
September I ,  1903. 

O. L. Owen . . . . . . . . . . . . . . . . . . . .  737.862. 737.863 Locomotive bla.t pipe. H. S. Wainwright . .  737.798 Skirt .upporter. L. H. Flory . . . . . . . . . . . . . . . .  738.021 Drilling machine. W. M. & C. M. Denning 737.911 Loom. C. A. Herald . ... . • . . • . . . . . . . • . . • • • • • .  737.837 Snap hook. G. H. Steele . . . . . . . • • . . • . • . • . .  737,7!l1l Dry cell battery. E. R. Gill . . . . . . . . . . . . . . .  738.025 Loom tor cro •• weaving. I. E. Palmer . . . . . .  737.885 . Socket wrench. C. E. Crattlot . . . . . . . . . . . . . .  737.90'.1 Du.t pan attaChment. E. S. Wheeler • • . . • .  737.688 Loom let olr and take up mechanl.m. W. T. Soda and barium .ulphate. prOducing cau.-Dye and making .ame. violet-red azo. F. Klntzlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.938 tiC. C. B. Jacob .. . . . . . .. . . . . . . . . . . . . . .  737.740 Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.967 Loom pile wire retainer. H. Hardwick . . . . . . 738.031 ' Sole tor .hoe •• detachable. J. P. Steele . . . . . .  737.880 Dye and making .ame. yellow .ulphur. R. Loom .huttle motion. W. F. Klntzlng . . . . .  737.939 Spanner wrench. adju.table. J. d. Dntresne . .  738.015 Gley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737.027 Lubricator. J. F. Lewl . . . . . . . . . . . . . . . . . . . .  738.046 Spark arre.ter. H. S. Wainwright . . . . . . . . . .  737.797 Egg ca.e. M. E. Chamberlain . • . . . • . • • . • . . .  737.905 Mall dl.trlbutlng .y.tem. P. Reich . • . • • • • • • •  737.963 737.799 to 737.803 Electric alarm. time controlled. A. L. Ronell 737.065 Manhole cover. J. J. Irvine . . . . . . . • . • • • • • •  737.934 Speer regulator. W. C. Runge • • • • • • • • • • • •  738.125 
A N D  E A C H B E  A R I N O T H A T  0 A T E. , Electric battery. H. Hal.ey . . . . . .  737.613. 737.614 Marker. land. T. M. Hendrickson . . . . . . . . . .  738.036 SPlnOni.ng .tro

amweens. S.h. i.p.p. e. r . . 
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. 737.864 Electric heater or rheo.tat. C. Wlrt . . . . . . . . 737.689 Matcn box. I. M. Manlch . . . . . . . . . . . . . . . .  737.754 L Electric' lighting .y.tem; Leitner & Lucas. 738.113 Match .afe • •  Ingle delivery. W. A. Harmon 737.736 Spring •• end clip or bearing plate tor .emi-rSee note at end of list about cOPies of these patents. ! Electric lock, W. H. Hollar . . . . . . . . . . . . . . .  737.840 Match • •  afety. J. E. State . . . . . . . . . . . . . . . .  737.672 elliptic. J. H. Evan .. . . . . . . . . . . . . . . . . . .  737.590 Electric machine •• magnet core tor dynamo. Mattre ••• cu.hion. etc .• C. A. FI.her . . . . . .  737.916 Stacker. hay. W. H. Robbin . . . . . . . . . . . . . .  737.663 W. B. Burrow . . . . . . . . . . . . . . . . . . . .. . . . .  737.576 Mattte •• e. and making .ame. pine-needle Stanchion. cattle. J. H. M. Thompson . . . . . .  737.884 Abrading shOt'. J. M. Griffin . . • • • • • • • • • • . • . .  738.029 Electrical devlc.... .crew attaching means .tuffing tor. M. R. Cord •. . • . . . . . . • • . • • •  738.002 Stand. See Flower pot .tand ACid. apparatus tor manutacturlng .ulphurlc. tor. H. T. Pal.te . • . . • . . • . . . . • • . . • . • • •  738.059 Medallion or button making machine. A. Steam generator. H. J. FI.her • • • • • • • • • • • • • •  737.727 J. B. F. Herre.holr . . . . . . . . . . . . . . . . . . .  737.1126 1 ElectrolytiC apparatu •• G. & G. W. Bell . . . . 737.566 Phelp. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738.062 Steam generator. R. Schulz . . . . . . . . . . . . . . . 737.782 ACid 

.
• making .ulphurlc. J. B. F. Herr ... holr 737.W5 ElectrolytiC proce ••• A. Brlchaux . . . . . . . . .  738.094 Medicine applicator. J. N. Dew .. . . . . . . . . . . .  738.009 Steam generator. E_ J. Wood . . . . . . . . . . . . . . . 738.143 Aerial navi2atlon. machine tor. I. I. Morrl. 737.947 Electromagnet. W. M. Davl • . . . . . . . . • • • • • •  737;1\89 Metal expanding machine. G. J. Holl . 737.930. 737.931 Still. W. Maybury • • • • • . . • . . • • . • . . • . • • • . • •  737.756 £1r = ,,:�l.�r. �e.���� . .  a.������� •• �'. �: • ��� 737.1162 I ���t':,��,��:rd ali���ai. '0: -iii.j,;,com: :  : : m:� Meti!rkr�I���?�. �?� .1.O.��t.I�� . ... ����?: .?: .�: 737 .866 Stltc;�1f ;n:tu��:t� .,!,:��.I��: . ?����' . . �;: 'l38,OK 
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:5 S\c'l' e & ,  (,\,8 )..0".) co .. � '� 1 2.500.oo 170% PROFIT FOR YOU 

22 9 920.50 
4-'l So 0 

�:!>. -4G"'[ $0 
, c).·;H� 1. 50 ANOT H ER LAN D  SYN DI CATE 

! 2 0 ..5\C:l'e&9 (\�2 Lo�",,)Co&' 1 10.000 .00 
The Campbell Plan of syndicated land purchases has been in suc

cessful operation for the past 12 years. During that time no less than 
nine syndicates have been formed, every one of which has been extra
ordinarily successful. 

c 

S�.2 I o:t 5  
7 275 PO 

90.-48 5.15" 
, SO ...... &5·15 

They have involved the purchase of land to the amount of $210,-
652.29, and the acres so bought have been subdivided and sold in lot� 
with a NET profit to the syndicate of $358,539.77, or more than 170 
per cent. on the investment. 

S t5\C"l'es , (,,\s LO'$) Cot.' �  G:�M>' l �  
This means that for each $500 invested the investor has received 

back his original capital and $850 additional. 
'bC?> Lo�t. &o"\.a..\o,\" 25:-t?>9.5'o J.. .. 0"0\ " ........ -a,. WO\� .If 50 0 00 

We are now forming Syndicate No. 10. 
-/,i3)1 ?> o. 93':>.5"0 

� � 0\\.1 I 24.5"50.?>� 
The amount involved is $50,000, of which we subscribe one-half. 

The balance of $25 ,000 is open to public subscription in sums of from 
$500 up. 

111000 or METAL " Wor�ers ... � 
WUh01lt steam Po ...... ahaal4 !!M' _ 0..... Foot aad Hand Pa...... �. _ tor Cataloguos 

... ,-·Wood.worklng lIlachinerr. 
B-Latll ... etc. 

tIM!CA FAU.s MFO. CO. 
69�WItOr St.,;>"-wca Filla, IC. 

� TOOLS ,eO S UPPLI ES tl ��T� I � I :f:J ilTlli MA CHINE SHuP OUTFITS 

ATHES.SEBASTIAN LATHE Co <:�;VF! O 

Schieren's Weekly Advice: t :"v��t.:':.i��ec�=��" �{.��ct :::r;:. 
portant Item as beltln... Too much depends on It. and tbere's too sma.ll a dUference in colit between cheap .tutr and the 
best. 

BUY SCHIEREN BELTING 
, r:� ���(!!� bT,�I�:°JfeIit���l'fsn�yw�� 

the same. and alwavs as I'ood as possible. 
CHAS. A. 8CHIEREN & CO. 

NBw YoaK : 52FelT)' St. P'nTRBtTRG : 243 Third Av. 
CHl(lAQO: 92 Franklin St. PmLADELPBU : 228 N. Third sa. 
Boeo.: i9i Lincoln St. DENVER ! 1519 Sl%teenth St.. 

lUMBoRG: Pic\huben 4. 

I F  Y O U  SHOOT A R I F L E  
Pistol or SMf.uu.n, y:ou'll make a Bull's Eye by semfinR' three 20. stamps for tbe Id£al Hand-book "A," 126 page. FREE. The latest Encyclopedia of 

. t��t.=-,tTt��'M�';l�Adf,.�!; 
IDEAL MFG. CO., 26 U St .. NEW HAVEN. CONN .. U.S.A. 

The terms are 25 per cent. down and the balance in four payments. 
We refer to Dun's, Bradstreet's, or The American Trust and Savings 

Bank of Chicago as to our standing and responsibility. 
Upon application we will furnish fullest particulars. 

The certificate herewith from Frederic S. Wheaton, a chartered 
accountant, covers the first three syndicates. They were floated 
during the hard times some years ago, and were less profitable 
than the average, showing a net profit of a little less than 150 per 
cent. Schedules of the other syndicates will be printed in this 
paper from time to time or may be had for the asking. 

Write for . our plan. 

CAMPBELL INVESTMENT CO., 
650 Royal Insurance Building. Chicago. 111. 

Stools, chairs, or the like, brace tor, L. N. Pren·tlce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,660 lieder Ratchet and Rotary 
=nV::I�W�:it��:;.��r':�':7n�:f� 

TYPEWRITER���i5 Stop box lock, L. R. Scbunck • . • . • • . • • . • . . . .  737,667 Stove, beating, W. L. Rose . . . . . . . . . . . . . . . . .  738,!J69 Stove, . 011, E. A. Anderson . . . . . . . . . . . . . . . .  737,993 Stove or range, cooking, R. H. Babbitt, Jr. 737,813 Stovepipe fastener, R. H. Hodge . . . . • . . . . . .  738,038 Stoves or ranges, tea shelf for cooking, W . A. Spicer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,671 Strainer, feed-pipe, Vauclaln & Greenougb . •  738,088 Straining device, automatic, M. I. Lowry . .  737,752 Stump puller, F. M. Hawkins . . . . . • . . . . . . . .  737,925 Suspender trimming, E. R. Spencer • . . . . . . .  738,081 Suspending device, C. M. Pltel . . . . . . . . . . . .  737,659 Swltcb operating mecbanlsm, A. A. Trlpold. 737,885 Syringe pipe, V. C. Van't Woud . . . . . . . . . . .  737,795 Table leg fastening, J. H. Robbins . •  · . . . . . . .  738,124 Tablet and copy bolder, combined writing, Loveless & Mulligan . . . . . . . . . . . .  ". . . . . .  i38,049 Tag, sblpplng, J. C. Kimsey . . . . . . . . . . . . . . . .  n8,042 Talking machine sound box, E. D. Gleason . .  737,733 Tap blanks, making, F. N. Gardner . . . . . . . .  737,833 Telepbone drop swltcb, G. L. Gulliford . . . .  737,922 Telephone exchange sy-stem, W. M. Davis, 737,590, 737,715 Telepbone receiver support, E. Bass . . . . . .  737,894 Telephone system, anti-induction method for, Condon & Barrett . . . . . . . . . . . . . . . . . . . .  737,710 Telephone systems, anti-induction method for, Condon & Barrett . . . . . . . . . . . . . . .. . 737,710 Telescope, G. N. Saegmuller . . . . . . . . . . . . . . .  737,872 

machines and automatic machinery 
generally to register tbe number of 
pieces or quantlty of materllll pro-

�=tl��t �a lcc�:: ��:1'!.� a 

CA TALOGUE FREE 
THE VEEDER M FC. CO. 

HARTFORD, (JONN. Maken of g��:����d �::C��t'n��ometers, 

" P OW E R 'I�-
R a P E . 

MOST POWERF'ULL WIRE ROPE MADE 
BItODElUCKI.BASCOM lOPE co. ST.LOUI$.MO. 

Thercii�ic�\�r S. ac.d H�:c�b:rg s���, . . .  s������ 737,838 T H E  E U R E K A eLI P Tblll support, U. C. Oblosser . . . . . . . . . . . .  738,121 Thresher, traveling, M. Ereckson . . . . . . . . . . .  737,598 Tbresblng macblne, H. Betbuy . . . . . . .  : . . . . 737,898 Tie plate and rail brace, J. A. Cystrom . . . . .  737,701 Tile, etc., glass faCing, E. F. Cbance . . . . . . .  737,707 Tile making macblne, W. A. Houts. 737,841, 737,843 Tiles, appliance for forming deSigns with, W. P. Meeker . . . . . . . . . . . . . . . . . . . . . . . .  738,051 Tire, E. B. Cadwell . . . . . . . . . . . . . . . . . . . . . . .  737,702 Tire for vehIcles, elastic, W. Balassa . . . . . .  737,816 Tire, veblcle, A. Prln"born . . . . . . . . . . . . . • • .  738,064 Tool, combination, A. A. Waymire . . . . . . . •  738,130 Torpedo, railway, E. S. Latrerty . . . . . . . . • .  738,112 

The most usefu.l artic1e ever invented 

������di���S�tuJ�g�.�:����8���: anee Companies and but!lness men gen· 
erally. Rook marker and paper clip. Doe. not mutilate the paper. Can be 
¥li,et�e\:"a':it��l.iii �::ot:�!��:;[' ��{:;,rn�,j and notion dealers. or by mail on receipt of price. Sample card, bI mall, free. Man-

'l!.�ct�.::� �oxC3i'B'lo:::t\':,l"'�Y. 

Toy, S. E. Mille" . . . . . . . . . . . . . . . . . . . . . . . . .  737,757 MAXIM U M Toy, L. A. Allard . . . . . . . . . . . . . . . . . . . . . . . . . .  737,992 POW ER-MI N I M U M COST. 
Transom lifter, T. A. Reidy . . . . . . . . . . . . . .  738,123 Tripod bead, A. Marceau. . . . . . . . . . . . . . . . . .  737,755 Trolley, Nlcbolls & Smltb . . . . . . . . . . . . . . . . . .  738,056 Trolley wheel, resilient multiple contact, E. S. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  737,582 Trousers hanger, S. W. Bonsall . . . .  � . . . . . . ' . .  737,569 
����i,l �r����eG.d�:i,!i�pl�: .�: . �' . .  ������: : : Uf:�J Truck, traction, H. H. Scbenck . . . . . . . . . . .  737,779 Trucks, constructing or forming car, Wright 

& Stebbins . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,810 Trunk rest, J. Willy . . . . . . . . . . . . . . . . . . . . . . .  738,139 Tubes or rods, machine for profiling non-cir-cular, J. Reimann . . . . . . . . . . . . . . . . . . . . .  738,067 Tubing 'locking mechanism, telescoping, P. A. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,570 Tumbler grinding macblne, W. F. Alten-baugb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,811 Turbine actuated by steam, J. W. Graydon 737,734 Turpentine, apparatus for the manufacture of, Bllfinger & Hallock . . . . . . . . . . . . . . . . .  737,994 Twine bolder, Peterson & Tbompson . . . . . .  737,957 Typewriter actions, . support for links of, O. C. Kavle . . . . . . . . . . . . . . . . . . . . . . . . . .  737,742 Typewriting macblne, C. H. Sbepard . . . . . .  737,786 Typewriting macblne billing platen, J. A. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,877 Typewriting machine car or sheet holder, H. J. Halle . . . . . . . . . . . . . . . . . . . . . .  737,735, 737,835 Typewriting macblne card or sheet platen, 
R F. Eckert . . . . . . . . . . . . . . . . . . . . . . . . .  737,721 

It you use a pump for 
g-:l� �[:-u �i�:!�e��8 masb, tanner'A liquor, 
ootto1l8eed oil or :flUids, hot or cold. thlok or thin 

TI&�R'tfJT�R�tp�:'P which does the IIlO8t work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect-

�kn��.::,eikm�.P�:t= ��::a�3.nbb���.�� TABER PUMP CO., 32 Weill St . •  Bullalo. N.Y . , U. S. A. 
THE HALL 

IRASS PIPE WRENCH.  
A PERFECT TOOL 

WITH FRICTION GRIP. 
Bus':lllllls for all sizes and Bhapes. 

HII'bly polished pipes made 
UP without IIC&l' or Injury. 
� ctrculars and PrIu8 

WALWORTH MANUFACTURING CO., 
1 28 TO 1 38 FEDERAL ST., BOSTON, MASS. 

All tho SlaDdardmachlnos SOLD or RENTED ANY. WHERE at HALF ML"iUFACTURERS' PRICES. 
Shipped wJth privilege of examination. Send for CaL. 
Typewriter Emporium. 203 LaSalle St., Chicago 

It youwantthe best tourlng PEERLES·S car money Cl&Il buy get a 
It .. aeeepted ... . tBndBrd of American mBDufactupe 

Vertical motors. two or four cylinder, under front bon
Det. Direct drive b"y Universal sbaft and bevel gears. 
IOgh horsepower-regulatf-d motor. M-inch wheels-long 
wheel base. Large comfortable tonneau-magnificent finish 

PEERLEsS IlOTOR (JAR (lO .. IDeveland. Ohio 

The Remington 
Typewriter 

represents the result of more study, 
more effort, more . labor . and more 
practical experience in typewriter 
manufacture than all other makes 
of writing machines combined. 

It ought to be the best and 
IT IS. 

... 
Umbrplla runner and holder, J. H. Shep- SEAM LESS STE E L  T U B I NO From 2·lnch Dlamtttr herd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 737,787 to 1 .64.lnch Vaccine and preparing same, L. R. Parsons 737'656 1 

PINISHED BR.IOHT ""MOOTH AND ACCURATE TO 1-1000 INCH IN ""IDE AND OUT Valve, J. B. Waring . . . . . . . . . . . . . . . . . . . . . . 737,681 ' .. .;> 
Valve tor water heater .. L. A. Krah • • • • • • •  737,744 T .... 8teel TublnJl: Tbe HIgh9llt ClB88 of TnblDll' made. Also IIIII&ll Braaa, Valve, hopper closet, R. N. Gill • • • • • • • • • • •  738,026 8eft 8teel Tublna Cop.-, Pure Nlokel and Alnmlnnm TnblDll' 

tOonWt_ Oft MIl 1 .. ) ELWOOD IVINS TUBE WORKS, Oak Lane Station, Philadelphia, Ita. 

© 1 903 SCIENTIFIC AMERICAN, INC 



SEPTEMBER 12, i903. 
HENRY CAREY BAIRD & CO • •  

INDUSTRIAL PUBLISHltRS,BOOKSELLERS '" DlPORT,.S, 810 Walnut St .. Pilliladelphia. Pa.. U.S.A • .  
Dr OUr NfIW and _ OataIoaue of .Pt'MtIkal and 

&_Ullc Boo"", ,� pageB,-""" (MaI/ 15, lIl00): a (JaIGl&/llU of Booles on M/lUJU'IM'!1I/ M(ning, Prospecting, Mfn£ralDvr/, Grology • .dB8<&!ling, AnalllBio, .tc.; a catalO<J:l,le of BodIaI on SUam and tM steam En/llne, Machlneru, etc. · a Catalogtu 
of Books on Sanitnf'll Sci6nc., GG8 Fitting, pltlHTlblng, eU., 
ana our otMr oataloi/uU and OII'culan!, the whole coverina every brane" of Sc/""". avvUea to tIuJ ATtS, sent free and 
fret of postaae to Ili1I1/I>M iii a"ll part of tM WOf'Id who wfll fu"",," Ms adanB& 

L ENGINEERING 
�m���=:��=.ri��Eteach6.� 
Elee.trlclao, lllu8trat.or,Ad.'\f.,lter, 
.Journal18t, Prooireader, B o o  k .. 
���!;'!:e�lffl:::::�·Book, "Str .. 
trIes With the World." aDdmeDtJoD� course which interestB you 
I.'ORlll!8PONDENCE INSTITUTE of OmC! 

PrATINlr 
for-/J1I81NEU 

SP EOIAL OFFER 

. Do you want to start In ,iMlilllaGllB ? Our' 
Special Oftel' wlll .how " .,..:tbe way to do thl. on very little ';!f.ltal and eMY terms. 

cr����
a
g��'.'te .. � to.J.?�

n
:v�ey����; 

0'a'g:t��t:j.le8s Electl'o.Platinar Plant tor factory. workshop, :Jeweler's use and -regu
lar custom work, now places for the first time, 
the profitable IIIld Interest-

��:JJ�lf�:':Il!t�� ot all. Weretofore all out
fits doing flrst·cl.... work 
�l�� ��� co'i:p�:x� 8�b-:; 

Scientific American 
Valve, locomotive, C. E. 1'1. Llneolll . . . . . .  738,115 
Valve mechanl.m, englne, H. J. We •• lnger. 737,1187 
valv;i. ���l:!,"r't:e:3r : ��:�r

.���� • •  ������' • •  �: 737,885 
Valve or cut-olr tor tank., P. J. Lelthau.er 737,941 
Valve, reducing, J. B. Waring . . . . . . . . . . . . . .  737,682 
Valve, throttle, J. S. Chamber . . . . . . . . . . . . 737,706 
Vapor generator, C. F. Hitchcock • • . • • • • • • • • •  737,738 
Vehicle, E. Loh.and . . . . . . . . . . . . . . . . . . . . . . .  737,852 
Vehicle body, A. O. Very . • • . • • • • • • . • . • . • .  737,887 
Vehicle driving mechanl.m, P. Synne.tvedt 737,883 
Vehicle life guard or obstruction remover, 

Hud.on & Bowring . . . . . . . . . . . . . . . . . . . . 737,630 
Vehicle seat, R. L. Fetter •. • . • • . • • • • . • • • . •  738,020 
Vehicle top support, T. R. Campbell . • . . . . . •  737,705 
Vehicle., equalizing brace tor .prlng, P. He-

bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  737,622 
Vending machine, G. Rupley • • • • . . . . . . . . . . .  737,665 
VeBBel. or the like trom one water level to 

another in waterways, conveying, If . 
Schnapp . . . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . . .  737,968 

Ve.t and .hlrt, combined, J. D. Van Fleet 737,978 
Ve.t, lady'., M. E. Langham • • . . • . . • . . . . • .  738,045 
VI.e, toot, E. B. Newnam . . . . . . . . . . . . . . . . . .  738,055 
Wa.hbol.er, A. McLeod • . . . . . . . • . • . . • . . . . . .  737,763 
Wa.hboller, J. C. Bliemel.ter . . . . . • • . . . . . .  737,820 
Wa.hlng machine, T. Y. Hughlett . . . . . . . . .  737,631 
Water clo.et attachment, P. H. Bacon . . . . .  737,814 
Water clo.et flu.hlng apparatu., J. A. Vogel 737,796 
Water heater, L. M. Rehnqul.t . . . . . . . • . . . . . 737,771 
Water heater, Sebald & SChmldt .  • . . . . . • . . . .  737,784 
Water regulator, R. H. White . . . . . . . . . . . .  737,984 
WeeVil, apparatus tor extermination ot boll, 

J. T. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  738,083 

;�II ���In� h.r.:d,
S��[,t .j: C��hra';: : : : : : : : : :  f��:t�� 

Wheel and crank tastenlng, J. V. Pugh . . . .  738,065 
Wheel nove, metal, E. P. Dignam . . . • • • • • •  738,010 
Wheel or gear tooth, .procket, J, M. Dodge 738,012 
Whlmetree hook, W. D. Sutton . . . . . . . . . . .  737,793 
Wig., manutacturlng, W. Schubbert . • • • . • •  737,780 
Windmill, H. B. Smith . . . . . . . . . . . . . . . . . . .  737,788 
Window cleaning chair, J. H. Hanavan . . . . .  737,924 
Window .creen, G, H. Henkel • • . . • • • • • _ • •  738,108 
Windows, means for keeping frost from, 

Hender.on & Lewl. . . . . . . . . . . . . . . . . . . . 738,034 
Wire ta.tener, J. Dlck.on • • . • • • • • • • • . • • • • •  737,592 
Wire .tretcher, W. F. Jenning •. • . • • • • • . • • • •  737,846 
Wire working tool, J. H. Major . . . . . . . . . . . .  738,050 
Wrench, A. P. Miller . . . . . . . . . . . . . . . . . . . . . 737,645 
Wrench, W. A. Cumbie . . . . . . . . . . . . . . . . . . .  738,003 
Wrench, G. W. Sprague . . . . . . • . . • . . . . . . . •  738,082 
Yarn, manutacturlng cotton, H. W. Kearn. 738,040 

DESIGNS. 
Lamp body, ga., L; B. London . . . . . . . .  36,531, 36,532 
Stove, ga., J. F. & F. O. Adam .. . . . . . . . . . .  36,533 
Vehicle body, W. Dieter . . . . . . . . . . . . . . . . . . . . 36,534 

TRADE MARKS. 

"The Pen That fills Uself' 
Ir WEJ!O,VLJ)�l'l!'1'1CO!lJ[LJJf BBU-l'ILLIlfll.nlf 

Jnto -:rour" hand-at lhls:-moment- in5tead�6f-metely -�lIin2' 
about It; If you could press the lever and fill the pen and 
wrIteWftb Jt-we know: fora certainly fou'd never � satisfied 

c�NjQ,�1� r�:���::u��; J!��ee :�y'�Oi�t that_the 

.- All we askl� that �ou let us"Send' O'UI" �if'ul' Dew Ulustrat.ed catalo&,ue: 

The Conklin Pen�Co. 818 't=�:'''' 
A.W. FABER 

Manufaclol'Y Established 1'01. 
Pee;l�8s Electl'o-Plat
inl( 'Flant I. practical. Bimple in operation and In

• Advertl.lng noveltle. and device. made 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITIN6 SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

expen.lve. We have the only non-poIsonoDll 
platmg compound on the market. 
INSTRUCTIONS AND FORMULAS 

FREE to any 01' onl' Patrons. 
. This is not a .. Dippinar" PrOUD. 

bnt a Gennine Electro-Plate. 

Write lor bOOklet " Platinar for .P)oollt." Special dl.count Iliven to yoUlljl men starting In buslnes., who can give lItuod references. 
ELECTROTECHNIC & CHEMICAL CO. 
Dr.pt. 10. 72 Washington S

·
q. South, N. Y. City 

The Apple Automatic Igniter 
For Jump Spark or Touch Spark, 
For any gas engine, stationary, a� 

tomoblle or m Ine. 
Doe. away with batterle. and belts. 

P ... f Wrlufor cI�ular. 
THE DAYTON ELECTRICAL MFG. CO. 

No. 80 <south St. Clair St .. Dayton, Ohio, U. S. A. 

wholly or In part ot pyroxylin or its 
compounn., F. F. Pulver Company • • • • •  41,029 

Beverage, carbonated, L. Goulding . • • • • • • • • •  41,036 
Book., blank, Salmon & Tredway . . . . . . . . . • . .  41,028 
Bru.he., tooth, nail, and flesh, Martin & 

Bowne Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41,040 
Candy, certain named, Theopold, Morrl. & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,032 
Canned vegetable. and trult., Hornby, Nich-

ol., Parker Company . . . . . . . . . . . . . . . . . . .  41,031 
Card., playing, E. H. Roy . . . . . . . . . . . . . . . . . . 41,027 
Chemical compound pol.on tor In.ect., E. L. 

Downey . . . .  . . . .  . . . .  . .  . .  . . .  . . . .  . . . .  . . . .  41,049 
Cigar. and cheroot., Havana Cigar Manufac-

turing Company . . . . . . . . . . . . . . . . . . . . . . . .  41,033 
Cocks and valves, stop, waste, and ball, W. 

H. Rawe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '. 41,058 
Cott�: .����I:�: . ��:�� . .  

o
.
r 

• •  ����' • .  �: . 4l0�er� 41 ,023 
DeVices, certain named, Yawman & Erbe 

Eye?:t��ui�ci�r���le�o�.����: : : :  : : : :  : : : : :  : : : :  n:8� 
Eyelets, press or machine tor setting and re-

moving, E. L. Sibley . . . . . . . . . . . . . . . . . . . .  41 ,057 

���u�a�e�k ��\:,:ht'W::�o� . �I
.I����. ?o: : : :  :1:8rg 

Garment .upporter cla.p, Hlr.h Brother. . . . .  41,055 
Garments, certain named, Bliss, Painter & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,018 
Hair grower and dandruff cure, Younglove 

& Singer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41,044 
Leather and boot. and .hoe. made of leather, 

Rice & Hutchln . . . . . . . . . . . . . . . . . . . . . .  . . 41,026 
41,024 
41,050 

78 Reade Street. 
GRAND PRIZE. Highest Award, PARIS, 1 900. 

BenJamin Franklin Said-
A little money. and 8t1cb time 
as you can spare, will give 

brain . training that 
the safest Inve.tment you call 

make_ It wlll pay wondel'tnl divi
dend&. We give the training that 
raises aalar1811, wins promotion. quali
fies for better wor.\<. I.v.s. Tfll<t1loo1u 
wake It easy for busy people to 

IEIIRN BY _AIL 
<lo.... la lIIeehaaleal, !!Iteam, 

E1_trl ... � TelephoDe, Tel.raph, CI-yU aDd 1IliniOK Engineering , 
Shop and PODlldry PIraCUc:e, 1Ile
.. �IeaJ. nra ..... ng' Arch1t_� .. re, 
Plumbing ,  Chemutry', OrnlUDen
tal lJe81l(lll Book-keep1nc, StenOK
r . p h y ' T ... ..  b l n g '  "B n g l hh 
Bran .. b e . ,  Ge r m . n ,  Sp .Iah, 
Brench. Wl'1te for circular. mentloD
Ing subject that Intereata you. 

IITUILATIGHl CDIIESPDIIDEIICI 1CIIIDlI, \ 
80ll IHI, 8oranton, Pa. 

----� ------,--------

$ 1 00. to S300. MONTHLY. 
Xen and women. 8a1eam D. llanacert and. GeIlenl , 
Alent.&. Delightlb.l bUllae .. 1'ear rouueL Butlen 

gettl ... rioh. Write today for .rand:"_ t= &Ild�:Ir� '::' m: 
well :J:.used. r.tloOal reputation. lIUI.l7 
cuan.nteed. OUltomeradelighted. We're aD. 
old linn, oap\tal llOO.ooo.oo. ClAW .... FREE. A.n,. ene leila man or WOmaD 0Ul ..,t..,04 ..... tl ... P"7iatrlt� .. _ 

WORLD IIJ!'G. (JO., 
W ... ld rude.. ClInebuuitl, OJal ... 

M U R R A Y 
Long cloth, Sherman, Reid & Co . . . . . . • • • • . • •  
Magne.lum dloxld, Blogen Company . . . • • . . •  
Musical Instrument, . certain named, F. 

Gret.ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,054 
Overalls. coats, and pants, Brown, Durrell � The Frankl in Model Shop. Metal Patterns and Models 

1&1 () a: a.. 

:MURRAY CITY DELIVERY WAGON 

SEVE NTE E N  Y E ARS 
�Mf::�� i:t��tf<:v'!;�d .. ��r���!".J'�ti�

I
��I���� 

ne •• and Saddle. A nd they co.t no more than the "unknown kind." We guarantee every ·'MURRAY" 
Vehlole that leaves our factory against brealml<e tor 
two years. Our line 1s most complete, ooDs18tlng of 
Buggin. Surreys, Phaetons. Road Carts, Road 
Wagons Bike Wagons, Traps. Spring Wagons De
lI_y Wagons, MIll! Wagons. Mall Wagons, Bakers' 
Wallons. Butene .. ' Wa!lllns. Laundry Wagons, Pony 
Valileles. Farm Carts. Farm Wagons./. Contractors 
Carls. Contractors' Wagons. Dump "arts. 

SADDLES and HARNESS 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,016 
Pad. or padding, G. Goldman . • . . . . . . . . . . . . • . 41,025 
Pertumery, Colgate & Co . . .  , . . . . . . . . . . . . . . . . .  41,042 
Pla.ter, certain named, V. C. & C. V. King 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,051 
Porcelain, earthenware, ,pottery, and crock

ery, De Naamlooze Vennootschap Ko
nlnklljke Porcelain en Aardewerktabrlek 
Rozenburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,052 

Powder tor use in surgical dreSSings, Der-
mogen Co. . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  41,045 

Remedies for certain nomed diseases, H. C. 
Martin . . . . . . . . . . . . . . . . . . . .  . .  . . .  . . . .  . . . .  41,048 

Remedle. tor dl.ea.e. ot the eye, Eye-Fix 
Remedy Company . . . . . . . . . . .  ' . . . . . . . . . . .  , 41,047 

Shirts, collars, and cutts, RoulJe, Hempstone ' 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 41,017 

Soap, Colgate & Co. . . . . . . . . . . . . . . . . . . . . . . .  41,043 
Soluble receptacle., certain named, J. Schmidt 41,046 
Steel, tool, Sander.on Brother. Steel Co . . • . •  41,060 
Tea, Loudon & John.on & John.on . . . . . . . . . .  41,034 
Toilet cream, Adair Manufacturing Company 41,041 
Wa.hlng compound., T. H. Tabor . . . . . . . . . . .  41,039 
Water clo.et and water clo.et fitting., G. 

Helbling & Co. . . . . . . . . . . . . . . . . . . . . . . . . .  41,061 
Water or mineral water, natural spring, 

Stuart & McEnnery . . . . . . . . . . . . . . . . . .  . 
Whl.ky, D. Lemngwell . . • • . . . . • . . . . • • . . ... . •  
Wine., A. De Luze & FIl. . .  . . . . . . . . . . . . . . . .  
Wire rope, Macomber & Whyte Rope Com-

41,035 
41,038 
41,037 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '-'- _ 41,059 

LABELS. 
·'Bok Ale," tor non .. alcoholic beverages, W. 

J. Bush & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  10,315 
"Dermo," for antiseptic germicides, De�mo 

Chemical Co. · . . . . . . . . . . . . . . . . . . . . . . . . . .  , 10,320 
"Diamond Ring Brand Confections," for can

die. and confection., S. L. Friedman . . .  
" Fleur de Lis French Dressing, "  for shoe 

polish, Boyer & Co. _ . . . . . . . . . . . . . . 10,317, 10,318 
"Ideal Breakfa.t Cocoa, Ab.olutely Pure and 

SollJbll',"  for cocoa, The Ideal Cocoa and 
Chocolate Company . . . . . . . . . . . . . . . . . . . . .  10,314 

"Lake Helen Palm Comptie Starch," for 
• tarch, Lake Mfg. Co. . . . . . . . . . . . . . . . . . .  10,316 

"Lowney's Confectioners' Chocolate POWder," 
lV � for chocolate powder, Walter M. Lowney ... � = "'Itabl� Co. . .  . .  . . .  . . .  . . .  . . . .  . . .  . . .  . . .  . . .  . .  . .  . . .  10,312 

Il!o FRANKLIN 
Model Shop 

ExperimentalwOl'kfor'.lnventor.; lillYth\:njl In metal fr<iJjl a iijrigle piece to a complete wor.kIJ>"'DIodl!lo Apparatuslor college.. Exhlbltk)n lII.IIdel.. Introduc· 
tion .amples of patented,artlcles. SpeCial tools for mak{tlR' m�tal noveltles. 
lnvpntions p:eriected. J)rawings and de
signs worked out trom inventorst Ideas. 
Send for circular 9. 

PARSEJ,L & WEED, 
12IJ.131 West 81st Street, New York. 

::��
l
�l���:r:

we
:n�gt�r:

st
:� Oo!� = 

��h�!r��. eliJ�C� ace�eGr��he:r; 
Odor. Over too styles. L!gbt.ed lmtanth' with a 
match. 'Every lamp warranted.: Asentl Wanted 
Everywhere. 
THE . .  BEST " LICHT CO. 

8'1" E. 6th St., Cantoa, O. 
Owuera of OrlglDol � 

all u .:... We a1BO I "Pin Ball Space, " for a game, G. H. Bailey 10,311 
eeUP s�pUes aDd cam. "Sanitas Puritas, " for milk for infants and 
furnish any part or all Invalid., Sanlta. Conden.e<\ Milk Co . . .  10,319 f N Roehrl'ch A. 00 M- chine� the porta for a C'line "Wlntj.rop'. Health BI.cult," for medicine, • •  or.. ..... . T 
l'!':':.':i�;, Fm Winthrop Drug & Chemical Work .. . . . . .  10,321 1 02 FULTON STREET, Designing, 
NEUSTADT. PRINTS. N EW YORK. Mechanical 
PERRY 00.. "Brotherhood Handkerchief," tor handker- D ,26-&0 S. 18th SI., chief., E. Benhelm . . . . . . . . . . . . . . . . . . . . . . . .  814· Teleph .. e No. 2440.A JOHN. ra wing. Sr. Louu, Jdo. "India Relish," for a relish or sau�e for meat, _________________ �_���_ 

CIwo. T. Ho"'; .I: 00., II H.doonS\,. N."York, I!.xpGdAgmllo H. J. Heinz Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  816 
"Watching a Good Thing," for . beer, American; 

Brewing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  815 

Patents, Trade Marks, of
A
aJ':I��t�n�°\'K t6e 

tr;re��y��cft�\�n 
or

an
ll
'1y

dr;:tl�� 
MASON'S NEW PAT. WHIP HOIST 
for Outrllrger holst.. Faster thllll Elevators, and holBts 

direct trom team.. Saves handilng at Ie'. expense. 
lIIantd. by ViJLNEY W. MASON & CO .. Inc. 

Provi4eDee"R. I., U. So A. 

Found .... Patterns ot every de.crlptlon. 
• " Gated work a .peclalty. 

THE C. E. WENZEL CO .• 3 1 3  Market St., Newark, N. J • . 

S PECIAL M A N U FACTUR I N G .  
S P E C '  lVI.l.CHIHf flY M O IJ E I ,.. f X P1 R I M f l H II l  W O R  K O l f �  At  f' ) "T ' M P I "  ' )  ,, '  .y ,- ( f £  ;.; � f  c � OK l r 
lH[ G lO l1 f  M A C H '* "T" MI' I N C  C o. J � )  H A M I LTON S T  ( I.- E.Y E L A N f) 0 

Dies, Tools aud Special Machine.. Modela 
tpH� ����:��I JX���'In����':�:��������'iOrk I CE :"liCB�m:.!!\ �!��rn::r.

n
��:�el!��" 

MFG. CO .. 899 Clinton Street, Milwaukee Wis. 

Craig Manufacturing Co. 
Manufacture Hardware Specialties on 
contract. Punches and Dies. Special Tool&. 

39-43 W. Washinarton Street, Chicqo, .Ill. 

MODELS & EXP ERIMENTAL WORK. 
Inventlollll developed. S pecial  Machinery. 

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

� T H E  S C H 'N E  R O T L E  5 f l\ M P  :: 0  �. J I [: L  � I A 'Vi "") <;  I..- f - ' C -..( C,  '\ - � � c, � B P, I D G E P O R : C O M, 

SPECIAL MAOHINERY I�i�:g.,�::t.i.t�o:i 
Costilo Machine Work.., 00 Centre St., New York 

Experimental & Model Work 
011'. &: advUe.ftoee. Wm.Garda.m &Son.4&lilRose st.,N.Y • 

. tttt!. '.Etel; ,ew!' 
DRnia MACHINES. 8.1��� 
Sun is Electric and Inhabited.��th�� 
Paper, 30c. ALEX. YOUNG, LaPorte. Inc. 

we O O S" h l nqe J o mt bel t  h O O K S  
I n serted Wltr. a Ol ,e r - s e n 1  ro r C I r C  u l a r  webb hmoe belt  hOOK co -- b o o n  t o '1 n J 

COPY R I G HTSs etc .. 
Addrua MlJNN 0 ca., :r=-u. 

0lII0e of the 8on<N'rurIc DBBIC&lI aA ....... 7. N_ Y .... t'" 

In print I •• ued .Ince 1863, will be turnIBh�," from 
thl. omce tor 10 cent., provided the name and 
number ot the patent de.lred and the date be 
given. Addre •• Munn & Co. , 361 Broadway, New 
Y�� , 

Can.dIan patent. may now be obtained by the In
vento", for any ot the Invention. named In the tore· 
Jolng lI.t. For term. and further partl.ulars 
addre •• Monn &; Co., 361 Broadway, New Yo�k. 

. 'hy uslnJ!' our Patent Cold Galvanizing Proceu, as the amount of spelser COL' 0 GA'LVANIZING Save all the Spelt.,pconeumedIn galvant.lngby the hot _

, 
'" lost as dI'OS!I in the bot procell If uaed in our proce!18 wUl give aulle_. 

protection to any kind of work to make it rust.-proof even . •  � .. It .h· aDd !leA ""atfor. Our Patent Procete ts now In nR aU over the COtlDtrr. oar lJceuees include U. 8. Geve-rDllleDt, The 8taJldiuo4 ·OU 
Va •• Bene ...... Boat Build .... 00 •• Townoend '" Do ... e7. A ....... Paeldtt .. C ... · LI  ...... I!JODted ... lVf1II&7 .... 
9uQiX, andfmQom work done at ou factory, 108·110 W. 11th St. MaiD Otlce, 34H Broadwa,.. 1 to 9 Park Avenue. Brooklpa. 

_ <lIho: 8M J!' st.. w .............. .. o. ___ Sm'FnoOll� 
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O . ' . t : Motor rlen, . Bi�ycle 

3 �;"rito�r)'i�:e
v
r'i�fReWi"Ji�Jcc���Ii t�!i��?d�O. 

Write ttYr Cala/ogi«. 
W ALTHA�. CO •• /W .... 1tham. M� 

IT GETS YOU THERE AND BACK 

W A R W IC K ·MOTOR CYCLE 

I�i �t: �.itl�i� �������l , _. " built. M a d  e on honor. ;.
. 

1'\ . ::::- Send to-day for literature. 
'J. \ , . Warwick Cycle & Automo· 

bile Co •• Springfield, Mass. 

Fisk Tires 
FISH. RUBBER COMPANY 

Chicopee Falls. Mass. 
MOSLER S P I T- F I RE SPARK PLUG 

for Jump Spark Ignition. to fit 
Rny engint:. ;Standard sizes stock. �i���� in��;���U��itrttfklntftf!��: 

GUllrauteed. Encrg'Hic 19nit.on. Great _t power. 
Any length of spark Coy llccurate screw aJjustment. nl"t·nU�H!I ill tlUJlotitit!8j Ask your dealt'r. A trial is (;onclu"Ih'e. 

",'lite tor leatiet.'l, testimonials, etc, Manufacturers' prices. 

ALSO { ��;1� �!t:�:tl� r':nll:e�:: ��il:��dt HC:��:;��;: 
MOlloler 8p1t�Fll'e. 309 BkOADWAY, NEw YORK 

MARINE and STATIQNAI/y 

M OTO R S  
2 and 4 CYCLE 

are no experiment, as tbey 
are in successtul operation 
In all parts of the world. 

Launches In stock. 
Send for Catalogue. 

PALMER B 
Cos C nn. 

To:b-' L-'S 
FO R M EC H A N I CS. � Send for Free Catalogue No.  16 B. � 

The L. S. Starrett Co., Athol, Mass., U. S. A. 

ORIGINATORS OF 
PERFECTED GRANITE ROOFING 

WHICH HAS BEEN ADOPTED BY THE �I"G RAILROADS, MAlIII' ACTURERS.ARCHnECTS.lIID BUIlDERS . 
AS THE STANDARD READY ROOfiNG. \!-'RITE FOR TESTIMONIALS, PHOTO PAMPHLET AND SAMPlES. '�SIA GRIT-MM. 7 " W.:::::r:n;OMPOSmOM 

Scal�s All val'ietieS atlOwestpnces. Best .HaiJroad 
Track and W8Ilon or Stock Scale. made. [ Also 1{xx) useful articles, including 8ateb, 
SeWIng Machines, Bicycles, Touls. etc. �ave 

Money. Lists Free. CHICAGO SCAL E cO .. Chicago. III 

CRUDE ASB ESTOS 
D I R ECT FROM M I  N E S  

P R E PA R E D  R. H .  M ARTIN , 
ASBESTOS F IBRE OFFICE, ST. PAUL B U I LDING 

J E S S O P  S T E E L  C 9  M F' R !i  OF CR UCIBLE SHEET STEEL WAS H I N G T O N , PA . 

Projection Apparatus 
for �ientific work. Superior in accuracy and cOD\'enience. 

Bausch- Q;). '  LOlnb Optical Co .• 
Rochester, N. "1. .  NEW YORK BOSTOr; CHICAGO 

'Scientific American 

There is no end to the adaptability of the 20 hOl'&lwpower Wjnlon Totr:t1ngCar. 
For pleasuTe or business, for country touring or cit? ridUlI!, �'nr the drivel alGnlf' or 
.. paTty of IUlV(I!l'1:d pelsons, the Wintau_ RnHwer; e\'ery l't'llmr�ment of the man wlm 

�i:C��l�t:��I:�; U���n;:��:d �n�����n
d e.in��it�gh�t�.e may he proud under all 

THE WINTON MOTOR CARRIAGE CO., Cleveland, U. S. A. 

Tbe Latest Model EVINRUDE MOTORS 
For A utomobile and Marine, from 4 t o 1 4 H.P. 

Varia ble speed. pertect cont rol, no pack
ing Ufled; f·ylinder. head and valve cbam-
���i�g��e

o��t\6tfi:!�mJ���1 ��k�a�� I 
ship and IInish. Perfection In motor 
CODstructi011. 

Prompt deliveries. prices right. 
MOTOR CAR POWER EQU IPMENT CO. 

216 Groye St., Milwaukee
" 

WI... , 

HO R O L O G I C A l  DEPARTMENT 
BRADLEY POLY'.l'ECHNIfJ INSTITUTE 

CBPBTEB 
ERGlJES 

Formerly PlmlonS Horolo�cal Institute 

l'EOitIA. ILLINOIS 

LARGEST and BEST 
WATCH SCHOOL In AMERICA 
"�e teach Watcl1 Work, Jewelry, En
gralling .. Clock Work, Optics. TuitIon 
reasonaole. Board liud rooms near 
scbool at moderate rates. 

Send for Catalog of Information. 

GAS 

1903 catalog ready. 

CHA�TE� OAS 

ENOINE CO. 

Box 148. 

Takes olf everythln,o: but the skin, and 
leaves tbat smooth and wblte. 
BOXES, 10e. and 26c. 

H MILES AHEAD OF so.&p," -Sample sent FREE 
221 Greenwich St., New York City 

T R A N S L U C E N T  FABRIC fo�,qu.!Ied S KY L I C H T S or for other 
81m1lar uses. 

Guaranteed ' not to . crack, break or leak. 
wbile freely admitting light. 

warba� !T:s�::S:J,':i 

large 'manufacturer8. etc. 
t, rai TOad corporations, 

IlTJ .... t as va!'1.Iabw jO'ra smnil sklllwllt maJoW·OO8t 
Muse' as .frtr' tM 'Iliwest factory. B",04er. 'and.' other 
fflOltemtc mer8 tml SPE'OlALLY im'ited ta write to 
'US jor detailed j.nfarmati!>n. 
TRANSLUCENT FABRIC CO., QuIncy, Ma ••• 

Y
, .

.

. . WONDER Acetylene Burners 
ARE THE BEST 

80ld by good dealers or write 
'ISh,. STATE LINE MFG. col 

9th &'10th Sts., Chatt'anooga,' Tenn" U. S. A. I 

· .BATBS 
Hand ' Numbering 

Machines. 
Dial Setting Movement 

Numbers consecutive, Du�licate and Repeat. En-
. . d��o�':i�gj�tic. Send for

, 

. BATES MANUFACT URING CO. 
Sole Manufacturers 

Factory : 'Orange, N. J. _ 
Il3 Chambers Street,' New York 
30f Wabash Av.enue, Cbl."j,,,o 

�8u USE GRINDSTONES P 
If 80 we caD ' supply you. AI! 8U.es 
.nounred and 1I111n0l1JU ed. always 
kept in stock. R9memoer, we make 8 
specialtyofseJectinJr stones for all spe
dal purposes • .  W' Ask ftYr catal()lJUfl. 

The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland. O. 

Clar�'.� _W,i��18S�JeI8jrJJh_ AJ!P� tUS. . . 1 '?'.';-. : ; , . .  :�II\I' �n'lI}'lt.taf-lli "lWiTeI ... \ 

CRESTMOBILE .8 $750 
The most logi
cally construct
ed car made. 

Write ftYr eat. 

Otber models 
at $�OO 

and $��O. 
Ma88., U .So.A. 

ELECTRICAL APPARATUS 
sented by Conventional· Diagrams in Drawln" •. -Fifty, 
diagrams showlnrc tile uflUal method of illustrating elee·· 
trical apparatus In drawings. A labor saviIll! paper. 
Contained in' SUPP'PEMENT 11'06. Price 10 cent •• 
For sale by Munn & Co. and all newsdealer.. 

BELL MOTORS & DYNAMOS BELL 

Bell Motnrs and :ri,'hamos are built entirely of steel in 
t be magnet frame and are unequaled for their, smooth 
runnin;: and efficiency. Guaranteed for one year. 
ROTARY CONV'ERTERS 

. 

A LTERNATING CURRENT GENERATORS 
All voltRiles from 22 to 500; all alternations; a1\ sizes 
froOl 1-6 H. P. to Ii H. P.; Crocker·W�ler. Western 
Electric and Perrel. with laminated lIeld. ; also fnr 
charging storage batteries. 
BELL ELECT�IC MOTO� CO •• 196 Wooster St •• N.Y. 
Can be seen at our brancb, l22 Centre St. 

; AI,plf;ratus and Suppl.!u, Ipecial or separate parts, aa reqlured. Spark ('0118, Cohere", r Relays, Reghters. , Recordehl. Automatic Tappel'$, Let us qubte pt"lces en . .  Special College Sets and Commercial Sets fot long or . • •  bort distance. Send 90. lltamp for Bulletin No. S on , Space Telegraphy. 

TbO!. E. Clark WirelellS Telegraph-Telephone 00. , . ' ,Main omCe� 11 :Ul<.!hJ&,"uD Av., Deb'ott, lUch. 

for Marine. Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulal's. 
The Carlisle & Finch Co . . 233 E. Clifton A Yeo, Cincinnati, 0 

Tbe best and most Rer
vloeable prepared roofln" 
on tbe mark�t. It i8 dllr
able. lIret?roo.I', and dops 

:n�o�: �:�:n�n'ay 
rolls contal/ling 10!! sq. 

Warren Chemicai & MIg. Co •• 1 8  Battery PI.,  New York 

:�t�:t!.n,
t�f.b�;!nfs !°mi�:rbf ���g�: 

mation in 
Montgomery & Co.'s Tool Catalogue 

."SPEED REGULATOR !�rd���-:.-::r::':-o'::'e@ �:�Y�al
e�!�a��� ��o�1e���l(�i t�� 

Easily attacbed. Assures correct reproduction of records. , f!lsely .illustrated. Sent by mail for 
Send for catalogue. Prlt"e, domestic postage prepaid, 2;) cents.,dtscpunt sbee� included. 
t1.00 ; foreign p�tage plt'paid, '1.26. ' �

�ON'1 GOMER 1:, & �O.! 
D. Hll .. TON. 80 Bl'oadway, New York. 106 I ulton St.. .New "l: o  .. k CIty. 

A SPORTSMAN'S BOAT. 
14 feet long, 36 lDches wide. 
A i r  e ha m b e r  e a c b  

-end. Can not 
I e.a k .  
C a n 
n o t ' 

i n  k .  

Mul l ins' ; U Get There ' Steel 
Prlt'€, with Sf!a&, ·oars, pad· 

dIe pnrl slat bot. tom, com, 
p ltl t e  

a n d  
c r a t e d .  

SEPTEMBER 12, 19030 

C OL. D G A LVA N I Z I N G ,  
A MERICAN P ROCE S S .  N O  R OYA LT I ES. 

SAMPLES A N D  I NFORMATION O N  APPLICAT I O N .  
N I C K E;L 
Electro·Plating 

Apparalul aDd MateriaL 
TH. 

Hanson & VanWinkle 
co., 

N'ew:ll'k. N. J .  
136 Liberty S t. , N .  Y. 

30 & 32 S. Canal St. 
CblCRjl'o. 

The IGNITER An sbs'llut.ely reli
able electric igniter with hard platinum 
contact points, the only metal which will 
not corrode, is fUrnished-with the 

OLDS GS8�n�l��
llne 

Our new Hlustr!lted 
logue e:i"€S fu 11 parti(mlars 
about the manv tmiq'le fea 
hires on our Stationary }<�n� ��r�ibl� tJ�(�; l;:n:�� 
tlld� 

A l:�:i\�\�l�kb:!ng , 216. Ril'er St., L ..... �srNG! Allell. 

'·T H IS "  . ' _ ' GRiNDER 
Has no p1mlps, no valves. No 

piping required to supply it wltb 
water AlwQYI! ready for use. Sim
plest in construct..i"Ln. most effiCient 
in operation. Price will inf.fWp.st you. 

W. F. & JNO. BARNES CO •• 
Establisbed 1872. 

1999 Ruby lit., Rfl�ktord, 111. 

THE OBER LATHES tf For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
1<'IIe, Knife and Cblsel Handles. 
Wbiftletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 

... 
- and Cbalr Legs and other Irregular 

work. 
r:r Send. ttYr Circular .A. 

The Ober MIg. Co., 1 O· 
Bell St .. Chagrin Falls, 0., U .S.A. 

MOTORS 
:s����!.0!,ide:'f1.:'���r:!'l�d �:.'i:3'1!�';,r�!� t��I��� 
We at ways endeavor to be m top, and for 1900 oWer au 
:�����Vi��:[��!��� :{;:.: �re���gr.!�� �fifh!�� 
five years hence. 

lf IIOU w.;::; �'b, ������1�e��'l:U°J .�'ii::;J:J1':"� describ-
ROCHESTER GAS ENG I � E  CO • •  

ROCHESTER, N. Y., U. S. A. --------------------
For PIPE-THRE�D1NG 

or CVTTING 
there is no machiue on the market that can {'om· 
paTe for ease of operation and excellence of work 
with FORBES PAT ENT Die STOCK 

abY�s� i�n
s!l!':rla�:�n:f 

a
t'::! ��TIn�s� a�::� 

��� be Jrltl;h�:� :!d
s1:����C: �2

h::, ;i;� 
CAT A.l.�VE PRE.E. 

CURTIS & CURTIS CO .. 
6 Garden St., Bridgeport, Conn. 

TIle 
Best 

Watch 
"'1!!"'I""1Ii-____ " M" " 

Non-Magnetic 
NICKEL SILVER CASE 
Fully Guaranteed 

For sale by 
All JEWELERS 

Illustrated Booklet 
on request, showing 
COLORED 

FANCY 
DIALS 

Tbe N�wEngland 
Wateh eo. 

37 & 39 Malden Lane 
New York City 1 3 1 · 1 37 Wabash Av. 

Chicago 
Claus S .. rec�el's Bdg. 

San FranciSCO t' Snow Hill, London 

PRES I D E N T  SUS P E N D ERS Comfort and service. . Guaranteed " All breaks made good." SOc and '1.00. Any lbo mail. C. A. EDGARTON MFG. CO •• Box 222, Shirl 

© 1 903 SCIENTIFIC AMERICAN, INC 
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