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HOW tHE LAW MAY PREVENT RAILROAD ACCIDENTS. 
The president of one of our leading railroads, who 

has risen to his present position by steady advance­
ment from the ranks, recently told the writer that in 
a last analysis of the causes of railroad accidents he 
was convinced, as the result of his long experience, 
that it was to be found in the lack of discipline ; the 
disposition to play fast and loose with established 
rules, In proof of this, he cited the fact that as the 
result of a journey which he had recently taken 
through Europe, during which he investigated the sig­
nal systems on several of the roads which have shown 
a remarkable immunity from accident, he was sur­
prised to find in how many cases these systems were 
inferior to those which were installed on some of the 
leading American railroads, including his own, And 
yet, in spite of superior protective appliances, the l ist 
of casualties was much larger on our roads'in propor­
tion to the number of passengers carried. The ques­
tion of the enforcement of discipline by the strict im­
position of penalties was rendered difficult, according 
to this authority, by the action of the various labor 
associations which, in their zeal to protect employees 
( a  zeal perfectly proper when exercised with due dis­

cretion), too often demanded the reinstatement of 
those who had been proved guilty of flagrant disobedi­
ence to established rules, Moreover, it would happen, 
in cases in which the management was prepared to fight 
out a contested case on a point of principle, that an in­
timation would be quietly conveyed from Wall Street, 
to the effect that under no conditions was a strike to be 
precipitated, at least for the time being. 

Without entering into the merits of the case as 
thus presented, it is certain that such a condition of 
things is full of frightful menace to the safety of the 
traveling public ; and the question may well be asked, 
whether some higher power may not be invoked to 
deal with the situati'on, Such an opportunity is, of 
course, presented when accidents involving the death 
and injury of the passengers or employees occur ; and 
a case has recently been brought to our notice in 
whiCh the criminal negligence of an employee was 
visited with immediate and severe punishment, and 
steps were taken to prosecute the company for operat­
ing their railroad under laws which, by rendering such 
an accident possible, were a constant menace to the 
safety of the public. 

The case in question was a head-on collision which 
occurred last year on the Grand Trunk Railroad. The 
coroner's jury found the engineer and the conductor 
of the train, who had overlooked the train with 
which it had collided, responsible for the accident, and 
in the subsequent trial the defendants were charged 
with the death of the employees who were killed, and 
aiso with violating the rules of the company. The jury 
found them guilty on the second count. The judge 
threw aside the plea that the conductor had worked 
overtime, and sentenced him to three years' imprison­
ment. In imposing sentence he said that, if the acci­
dent were the fault of the rules and regulations of 
the railway company, then terrible was the guilt of 
those responsible for such rules and regulations. 
"Much of the slaughter, however," said the judge, " is 
due to the sheer neglect and downright and inexcus­
able carelessness of those who are intrusted with the 
carrying out of these rules and regulations; and if 
you and your fellow trainmen had used even ordinary 
care, the three men now lying in the grave as the re­
sult of your act might now be happy and useful citi­
zens." It was. shown that the conductor had been 
working from nineteen to twenty hours a day; for 
which he received about forty dollars a weel, ; but that 
these long hours of work were optional, and that he 
was entitled, under the rules, to a rest of eight hours. 

Referring, on the other hand, to the responsibility 
of the railroad company, the judge sai d : "To my 
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mind, the persons who even permitted you to work 
from nineteen to twenty hours a day, day after day, 
five days of the week, were guilty of a gross wrong ; 
the persons who made the rules and regulations under 
which this was possible are themselves almost as 
guilty, morally, perhaps legally, as yourself in the 
death of these three victims. I shall cause to be sent 
to the Crown authorities a copy of the proceedings of 
this trial, with the recommendation that all proper 
investigations be made, and that the persons responsi­
ble, no matter what their position may be, be pro­
ceeded against so far as the criminal law permits." 

Although the penalty inflicted in the present case 
may seem to have been severe, it cannot be denied 
that one of the most effective "safety appliances" for 
th2 prevention of the unnecessary and shocking list of 
railroad fatalities and casualties, could be found in 
the swift and impartial action of the law, in every case 
where the death or injury of passengers or employees 
can be shown to be the result of faulty regulations on 
the part of the companies, or of inexcusable careless­
ness on the part of the emplo:yees. 

• ·e· • 

WE BUILD A LOCOMOTIVE ON THE METRIC SYSTEM. 
The opponents of the introduction of the metric 

system into America have asserted that its use would 
involve endless confusion in our mills, machine shops, 
and other industrial establishments in which the opera­
tives have been accustomed all their lives to the use 
of the English measurements. It has been claimed 
that the change would so thoroughly disorganize the 
working forces, that it would involve many months of 
time, and a great loss of money, to get any establiSh­
ments that made the change into the full swing of the 
new conditions. 

The Baldwin Locomotive Works, however, has 
proved that in this case, at least, "an ounce of fact is 
worth a ton of theory" ;  for they have recently com­
pleted twenty locomotives for the Paris-Orleans Rail­
way of France, which were built entirely from draw­
ings made on the metric system and furnished by the 
railway company themselves. Of course, this is not 
the first time that work has been done in this country 
under the metric system of measurement and compu­
tation ; but the successful execution of such a large 
order must certainly be regarded as a strong indorse­
ment of the system as tried under American shop con­
ditions. We are informed that not only have the loco­
motives fulfilled strictly the requirements of the speci­
fications, but that the officers of the company were 
favorably impressed with the working of the new 
system. 

..... . 

BRUNEL AND THE SEVEN·FOOT GAGE. 
When that far-sighted engineer BruneI built the 

Great Western Railway in England with a gage of 
seven feet, he aroused a storm of OPPOSition among 
his brother engineers, the great George Stephenson 
being one of his most active opponents, Stephenson, 
for no better reason, apparently, than that it was the 
establiShed English wagon gage, adopted 4 feet 81/2 
inches as the distance between the inside edges of the 
rails of his "narrow gage" railroads. BruneI, on the 
other hand, possessed as he was of what almost might 
be called a prophetic instinct, built for the future, 
whether he was engaged on the problem of transporta­
tion by sea or by land. His " Great Eastern" steam­
ship was not exceeded in dimensions until the advent 
a few years ago of the White Star liner "Oceanic," and 
his 7-foot gage on the Great Western Railway main­
tained itself for half a century, giv:ng most excellent 
results, in spite of the fact that the "battle of the 
gages" had been won by Stephenson with his narrow­
gage roads, almost at the very outset. 

The vindication of BruneI's foresight has been com­
plete. If we take half a dozen of the latest of the 
transatlantic liners, we find that they are approxi­
mately of the same size, if not larger than, the "Great 
Eastern," while it was only the other day that the most 
prominent railroad magnate in this country stated 
publicly that the 4 foot 8lh inch gage was too narrow 
for present requirements, and that a broad gage of 
6 or 7 feet must ultimately be adopted. This state­
ment was prompted by consideration of the fact that 
many of the main l ines 9f t:1is country are heavily 
congested, and are unable to handle promptly the enor­
mous and ever-increasing amount of freight that is 
delivered to them. 

It is a fact that, were it not for the enormous 
expense which would be entailed in the widening of 
the gage of our leading roads, seven feet would be an 
immediate solution of the difficulty of congestion ; for 
with the wider gage it would he possible, without mak­
ing any increase in the number of train movements, to 
increase the carrying capacity of the roads fully fifty 
per cent. It is the narrcwnesCl of the present gage' 
which limits t.he si�e and power of the loeomotive ; foT' 
the dimensions of boiler and cylinders have been in­
creased until they have reached the limits of the height 
and width of tunnels and ilridgr"s. With an increase of 
width of gage of fifty per cent, and a corresponding 
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increase in the allowable height of locomotives and 
cars, it would be possible to build locomotives of more 
than double the power of the largest at present in use. 
This change, however, would involve the rebuilding of 
every tunnel, viaduct, bridge, and station platform 
throughout the whole length of the line so changed.  
Moreover, the enormous increase in the axle loads 
would necessitate the construction of an entirely dif­
ferent type of track from that which is now used­
whiCh, by the way, would be "a consummation de­
voutly to be wiShed." The present cross-tie, tee-rail, 
and spike method of track building is pitifully inade­
quate, even for present conditions ; and if a 7-foot gage 
were used, some new form of track, with continuous 
longitudinal girders and heavy rail sections,. would 
have to be built. In this connection it is interesting 
to note that BruneI adopted a longitudinally-supported 
track for his Great Western road. Though the change 
may not come in the present generation, the day is 
undoubtedly approaching when the engineers of the 
future will widen the gage, being driven to it by the 
stress of stern necessity. 

,. '4 .... 

ANOTHER LONG.DISTANCE TRANSMISSION IN 
CALIFORNIA. 

The State of California has won another recognition 
of the enterprise which she has shown in overcoming 
the difficulty of the scarcity and high cost of fuel by 
utilizing the energy whiCh is stored in the waters of 
the far-distant Sierra Nevada Mountains. At the be­
ginning of the present century, as shown by the United 
States Census, she led the world in the number and 
daring of her long-distance hydro-electric transmis· 
sions. Notable among these is the plant by which, for 
several years, San Francisco has been supplied with 
electric power transmitted from water sources situated 
over 200 miles away from the city. 

The most recent addition to these systems consists 
of the transmission of 25,000 horse-power for a dis­
tance of 117 miles, from the Kern River to the city of 
Los Angeles, at the extremely high pressure of 85,000 
volts. This is the first installment of a total transmis· 
sion of 60,000 horse-power, which is ultimately to be 
developed from that river and transmitted to Los 
Angeles. The water is deflected from the river and 
carried through the mountains and hills for a distance 
of 8 2-3 miles by means of twenty concrete-lined tun­
nels. It is then conducted down the slope of the 
mountain, through a total fall of 877 feet, to the power 
house, where, at a pressure of 400 pounds to the square 
inch, its energy is developed on eight impulse wheels, 
which serve to drive the generators. It is stated by 
the local president of the Edison Electric Company, 
whiCh is carrying on the work, that there is no other 
community in the country in which the consumption of 
electricity per capita is so high as in Los Angeles, 
and that, with the exception of certain d istricts in the 
natural gas belt of the Middle West, there is no locality 
where the rates for power are cheaper. As showing 
the economy which is rendered possible by the great 
fall available in these mountain power plants, it may 
be mentioned that the conduit for conveying the water 
measures only 9 feet in height by 8 feet in breadth, 
and that the maximum interior d iameter of the con­
crete-incased steel tube from the tunnel to the power 
station below is only seven and a half feet. 

• • • 

TINOL. 

A new method of soldering has been brought out by 
a German company at Bonn Which is claimed to be 
much superior to the present way of soldering with 
tin. Seeing that the quality of the joint de1)ends large­
ly upon the way in Which the surfaces have been 
cleaned, great care must be given to this operation, 
"tnd this is not always easy in the case of complicated 
pieces. Cleaning is usually done by acids, zinc chlor­
Ide, sal ammoniac, etc" which have an acid reaction 
and leave traces of oxidation after the soldering. This 
may be a disadvantage, and in fact for electrical work 
the method of soldering by rosin must be used i n  
many cases, in spite o f  the drawbacks which i t  has. 
As to the new solder, it is in the form of a paste which 
is more or less consistent, according to the needs. It  
contains the cleaning substance in itself and the solder­
ing, can be done without any previous cleaning. The 
paste is spread upon the metal surfaces and these are 
heated with the iron or by a lamp or furnace. For 
small pieces a candle flame is even enough. The sub­
stance is composed of lead and tin in fine powder, 
which is obtained by a patented process. A stream of 
metal coming from a nozzle is pulverized by com­
pressed air or steam. The powder is then mixed 
with chloride of zinc or other similar reducing sub­
stances which are made fluir1 by adding glycerine, 
vaseline, etc. Consistence is given the paste by using 
cellulose, which burns without residue. These com-
110nents are chosen so that when the paste h, heated 
.the metal melts first. and ap]Jears as liqnid drops in 
the midst of the medium and the latter is not altered, 
also protecting the metal from oxidation. Then these 
bodies decompose in tnrn, cleaning the metal and aI-
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lowing the solder to assemble and run upon the clean­
ed and protected surfaces. There is no acid reactiQn 
and the jQint is very clean. It is sQmewhat dearer 
than the Qrdinary sQlder, but there is an eCQnQmy in 
heating and in the use Qf the paste, as it aVQids drQPs 
Qf sQlder. PrQPQrtiQns varying frQm 20 to' 100 per cent 
of tin are used. One variety flQWS easily and can be 
put on with a brush, while the Qther kind is mQre 
SQlid. A gQQd applicatiQn is fQr fixing nuts UPQn bQlts. 
SQme Qf the cQmpQund is brushed intO' the thread, the 
nut screwed Qn and then heated when in place. BQlts 
Qf 0.4 inch diameter thus sQldered CQuld be brQken by 
twisting befQre the nut CQuld be unscrewed. Heating 
again will release the nut frQm the bQlt. Tests shQW 
the mechanical and electric resistance to' be in favQr 
Qf the new methQd. The prepared substance is known 
as "tinQ!." 

. '.' . 

A TELEPHONE NEWSPAPER. 

BY W. G. FITZ�GERALD. 
If the dreamy, ease-lQving LQtQphagi Qf HQmer ever 

had a newspaper, it was surely Qn the lines Qf Buda­
pesth's "TelefQn-H[rmondQ," Qr "Caller Qf the News." 
For here we have a "newspaper" with Qnly an abstract 
existence;  its SQul PQured intO' the listener's ear as he 
sits half dQzing in a big armchair by the fire on week­
day Qr Sunday. 

Far frQm being the fad Qf a mQment, the "TelefQn­
HirmQndQ" has all the attributes Qf a great daily jQur­
nal save mere cQncrete type, ink, and paper. It has 
a staff Qf Qver twO' hundred peQple in the busy winter 
mQnths, and its circulatiQn falls Qnly when the editQr­
i n-chief Qr his "stentQrs" slack Qff a little in their 
ceaseless stream Qf elQquence, wherein are queerly 
mingled events fraught with the rise Qr fall Qf natiQns 
and "ads" Qf sQap and pillS! 

Its inventGr was the Hungarian electrician, TheG' 
dQre -Puskas, an ex-cQllabGratGr with EdisQn. Mr. 
Puskas died three mQnths after the practical realiza­
tiQn Qf what had been his life's dream. He saw his be­
IGved "News Teller" cautiQusly installed with 43 miles 
Qf wire ; nGW it has 1,100 miles, fQrming a veritable 
web, pulsing with the wQrld's dGings and radiating 
intO' mQre than 15,000 Gf the best hGmes in the Hun­
garian capital. 

Readers Qf B'ellamy's "LGGking Backward" will re­
member Gne Qf his bGldest cQnceptiGns was a speaking, 
singing, lecturing, educating, and cGncert-giving "news­
paper." I think it will CQme as a surprise to' mQst 
peQple to' hear that this fantasy has been in active 
operatiGn in Budapesth fGr a lGng time as a prQved 
success, placing the famQus and lively city Qf 800,000 
ahead Qf the wQrld. 

FrQm eight in the mQrning till ten at night eight 
IQud-vQiced "stentQrs" with clear vibrating vGices lit­
erally preach the editQr-in-chief's "CQPY" between a 
pair Qf mQnstrGus micrQphQnes, whQse huge receivers 
are facing each Qther. The news is Qf all kinds-tele­
grams frQm fQreign cGuntries ; theatrical critiques; par­
liamentary and exchange repQrts; pGlitical speeches ; 
PQlice and law CQurt prQceedings ; the state Qf the 
city markets ; excerpts frGm the IGcal and Viennese 
press; weather fGrecasts-and advertisements. 

But the "TelefQn-HirmQndQ" gQes far beYQnd the 
rQutine Gf an Grdinary newspaper, a J its remarkable 
cQnstitutiQn enables it to' dO'. At stated hQurs CGn­
certs, perfQrmances at the Imperial Opera Qr munici­
pal theaters are heard by subscribers in their Qwn 
dining rQQms, Qr as they sit by the fire playing cards 
Qn a winter's evening. Eminent divines, lecturers, 
and actQrs preach, address, Qr tell stQries to' enQrmQUS 
audiences scattered all Gver the beautiful city. 

Subscribers even hear a list Gf strangers' arrivals, 
with the CGrrect astrGnQmical time and an exhaustive 
list Qf amusements such as may well tempt them frGm 
their Qwn hearth. The exact time Qf each news item 
is strictly regulated and annQunced to' subscribers 
every mQrning. Thus each need Qnly l isten to' the 
news that . interests him, and he can always be sure 
Qf its being "Gn tap" at the mQment predicted. 

In the event Qf sO' me ultra-impQrtant item cGming 
to' hand suddenly-a disaster Qf internatiGnal mGment, 
an Qutbreak O'f war, Qr the like-;it is instantly shQuted 
intO' the micrGphQnes by the stentGrs, and special alarm 
signals ring in every hQusehGld. When I called UPQn 
the editQr at the administrative Qffices Qf the "Tele­
fQn-HirmQndQ," I tQQk careful nQte Qf a typical day's 
prQgramme, and here it is: 

A. M. 
9: 00- . .  Exact astrQnQmical time. 
9:30-10:00 . .  Reading Qf prO' gramme Qf Vienna and 

fQreign news and Qf chief cQntents O'f 
the Qfficial press. 

10 : 00-10 : 30 . .  LQcal exchange qUQtatiQns. 
10 : 30-11:00 . .  Chief cQntents Qf IQcal daily press. 
1 l : 00-1l : 15 . .  General news and finance. 
ll: 15-11: 30-LGcal, theatrical, and sPQrting neWl!. 
11 : 30-11: 45 . .  Vienna exchange news. 
11 : 45-12: 00 . .  Parliamentary, prQvincial, and fQreign 

news. 
1�:00 nOGn . .  Exact astronO'mical time. 

Scientific American 
P. M. 

12 : 00-12: 30 . .  Latest general news, parliamentary, 
cQurt, PQlitical, and military. 

12 : 30- 1: 00 . .  Midday exchange qUQtatiQns. 
1:00- 2 : 00 . .  RepetitiGn nf the half-day's most inter­

esting news. 
2: 00- 2: 30 . .  FGreign telegrams and latest general 

news. 
2 :  30- 3: 00 . .  Parliamentary and lGcal news. 
3: 00- 3 :  15 . .  Latest exchange repGrts. 
3 :  15- 4: 00 . .  Weather, parliamentary, legal, theatri­

cal, fashiQn and sPQrting news. 
4 :  00---< 4: 30 . .  Latest exchange repQrts and general 

news. 
4 : 30- 6:30 . .  Regimental bands. 
7:00- 8:15 . .  Opera. 
8 : 15 ( Qr after the first act Qf the opera) . .  E'xchange 

news frGm New YQrk, FrankfQrt, 
Paris, Berlin, LQndQn, and Gther busi­
ness centers. 

8 : 30- 9 : 30 . .  Opera. 
And Qnce a week special lectures Qr CQncerts are 

given fQr the children. FQr a very different class Qf 
"reader," Qr rather listener, are reports Qf all the 
principal Hungarian and Austrian hGrse races, flashed 
Qver the wires the mGment results are knQwn. 

The "TelefGn-HirmGnda" has prQved a real bOQn to' 
this great city. FQr Qne thing it gives news nf great 
impGrtance far SGGner than any printed daily can put 
it befQre the public. It i s  the delight Gf WGmen and 
children, and is a real entertainment to' the sick in 
their hQmes, to' patients in hGspitals, the blind, and 
all thGse whO' have neither time nGr mGney to' gO' to' 
theater, cQncert, Qr Gpera. 

And the mQst unique jGurnal in the world is invari­
ably "turned Qn" in the dQctGr's waiting rGGm, in bar­
ber shGps, cafes, restaurants, and dentists' parlGrs­
wherever peGple resQrt, in fact, ·and sit waiting fGr any 
purpGse whatever. And QbviGusly, since the jQurnal 
CQsts little to' prQduce, its service is quite extraQrdi­
narily cheap. Each subscriber pays but twO' cents a 
day fQr receiving, as it were, Grally in his own hQme, 
the news of the entire world, besides entertainment 
which might very well CGst him several dGllars a day. 

NO' fees are charged fQr fitting up the receivers in 
a hQuse ; and shQuld a subscriber wish the "paper" 
discQntinued, he can ring nff, as it were, after a fQur 
mQnths' trial. Each statinn is prQvided with a re­
ceiver having twO' ear tubes, SO' that husband and wife, 
brQther and sister, Qr a cGuple Qf children can listen 
at the same time. And the apparatus can be fixed 
wherever the subscriber wishes-at bed Gr sGfa, writ­
ing desk, fireside, Gr study. 

NO' mGre interesting experience can be imagined 
than a visit to' the editGrial Gffices, where the readers, 
lecturers, and singers are cQmmunicating their variQus 
departments intO' the big micrQphGnes. PianO' music 
is played on a grand Gf enGrmous PO'wer and size, Gn 
which the telephGnic appliance is fixed. FGr Qrches­
tral music there are special transmitters with sGund 
funnels fQur feet in diameter. The staff cGnsists Qf twO' 
business managers, twO' principal editQrs, six sub­
editQrs, twelve reporters, and the eight stentGrs-these 
last with vQices which the Qld Romans themselves 
might have envied in fGrum Gr assembly. 

SO' lOUdly dO' they shQut the news Qf the wQrld, that 
a "sGlQ" Gf ten minutes quite exhausts the strGngest. 
The cGmpany Qwning the newspaper has its nwn wires, 
and property Qwners have nO' right to' make any charge 
fGr wires fixed UPQn their hQuses. I suggested to' the 
managing editGr that his pGsitiGn was unique in the 
jGurnalistic wGrld. 

"True," he said smilingly; "we take nO' side, have 
nO' editGrial QpiniGns, simply because we have nO' lead­
ing articles." 

"HGW dO' YGU manage yQur advertising?" I asked 
him. 

"When an advertisement is transmitted Gver the 
wires," he replied, "it is sandwiched between twO' par­
ticularly interesting items Qf news, and SO' cGmmands 
special attentiQn. Our advertising charges as a gen­
eral rule are fifty cents fGr twelve secGnds Gf the 
stentQr's vGice." 

"And here," the editQr went Qn to' say, "is the CGPY 
in Magyar Gf a Maurus JQkai teuilleton, twO' Qr three 
chapters Gf which have already been given. And SO' 
interested and excited are QUI' subscribers, that they 
keep ringing us up-especially the children-asking 
when the stentGrs will get busy again unraveling a 
cQmplicated and thrilling situatiO'n. 

"We realize the respGnsibility Qf Qur pGsitiGn, and 
all Qur editorial staff, from editGrs to' stentQrs, are 
mGst careful to' tQne dGwn, alter, and Gmit items Gf 
news which might in any way be QbjectiGnable when 
delivered into the hGme. 

"I have Qften marveled," the editGr concluded, "why 
a cGuntry like America with its amazing enterprise and 
develGpment has nGt prGduced a 'TelefGn-HirmQndQ' Gf 
its Qwn Gn a far vaster scale than Budapesth CGuld 
pGssibly manage. YQU Americans like nQvelty; YQur 
advertisers are enterprising abGve all Qthers. PGssibly 
befGre IQng New YGrk and ChicagG,Philadelphia, BGs-

tQn, and San FranciscO' will each have a 'TelefQn-Hir­
mQndQ' Qf its Qwn, bringing enGrmQUS prGfits to' their 
Qwners. FQr all kinds Qf expenses are eliminated frGm 
the CGst Gf prQductiGn, such as paper, ink, typesetting, 
and a great and expensive staff." 

------------�.+.--.-------------

RESULT OF THE MOTOR BOAT RACE TO BERMUDA. 

The twO' mQtQr bGats, the "Ailsa Craig" and the 
"IdahO'," which left New Ynrk on the afternQQn Qf 
June 8 fQr a lGng-distance race Gf 670 nautical miles 
to' Bermuda, arrived at their destinatiQn Qn the 1 1th 
instant after a very successful trip. As was to' be ex­
pected, the 75-hGrse-PQwer "Ailsa Craig" beat the 25-
hGrse-pGwer "Idaho" by a cGnsiderable margin. The 
elapsed time Gf the twO' bQats was 65 hGurs and 49 min­
utes and 75 hQurs and 2 minutes respectively. The 
larger and mQre pGwerful craft beat fhe smaller bQat, 
therefQre, by 9 hGurs and 13 minutes, but as she was 
Qbliged to' give the "IdahO''' 8 hGurs 56 minutes and 38 
secnnds time allQwance, she was declared the winner 
by 16 minutes and 22 secQnds Qnly. Her average speed 
thrQughQut the entire distance was abQut 10.18 knQts, 
while the "IdahG's" average speed was 8.92 knQts. Fair 
weather was met nearly the whQle distance, and it was 
Qnly during the last night Qf the trip that the bGats 
encQuntered strGng westerly winds and high seas. The 
"Ailsa Craig" stGpped her engine Qnly Qnce fQr a few 
minutes, fQr the purpGse Qf adjusting an igniter. Only 
550 gallGns Qf gasQline were cQnsumed by her engine 
in making the run. BQth bQats shQwed themselves to' 
be stanch and seawQrthy craft. The VQyage brQught 
Gut nne PQint abGut sea-gQing gasGline cruisers, namely, 
that the engine rQQm shGuld be entirely sevarated frQm 
the habitable part Gf the bQat, and shGuld have es­
pecially gGQd means Qf ventilatiQn. DQubtless anQther 
year a cQnsiderably greater number Gf cruisers will 
participate in the race. 

AUTOMOBILE RACES AND RECORD RUNS. 
By far the bGldest and lGngest transcGntinental au­

tQmQbile race thus far attempted is the 9,300-mile en­
durance trip frQm Peking, China, to' Paris, France, 
which was started Qn June 10 frGm the fQrmer city. 
Five tQuring cars and a tri-car are the cQntestants. 
These cQnsist Qf twO' De DiQn-BQutQn tQuring cars and 
a CQntal tri-car representing France, a Spiker tGuring 
car representing HQlland, and an Itala tQuring car rep­
resenting Italy and driven by Prince BQrghese. The 
cQntestants were given a splendid send-Qff by the fnr­
eign ministers and residents Qf Peking. They expect to' 
average sQmething less than 100 miles a day. 

Tn Walter Christie belQngs the hGnQr Qf being the 
Qnly American to' cQmpete in the French Grand Prix 
autGmGbile race, which will be run Gn the Dieppe cir­
cuit, Qn July 2. Mr. Christie's well-knQwn frQnt­
drive racer has been thQrQughly rebuilt and reCGn­
structed since the last Vanderbilt race. The final tests 
Qf it, which were made Qn LQng Island, previGus to' its 
being shipped abroad, shQwed that it was capable Qf 
a speed Gf 90 miles an hGur, which WQuld enable it 
to' hGld its Gwn with any Qf the high-pGwer fQreign 
racing cars. We sincerely hQpe that Mr. Christie will. 
meet with better luck this time than has been his lQt 
heretGfGre. 

The secGnd great internatiGnal race of the year­
the 310�-mile race fGr the EmperGr's Cup-was held 
Qn th

,
e Tanus circuit near HGmburg, Germany, Qn the 

14th instant. As there were 92 entries, twO' 155-mile 
eliminatiQn races were run Gff Qn the day preceding, 
in Qrder to' eliminate half Qf the cQmpetitGrs. In the 
race itself, French, Italian, Belgian, English, Austrian, 
German, and Swiss cars participated. The winner was 
NazzarO' Qn an Italian Fiat racer. A Belgian Pipe car 
was secQnd, and a German Opel-Darracq third. The 
times and average speeds Qf the first three cars were : 
(1) 5 hQurs, 34 minutes, 26 secQnds (55.76 miles an 
hour); ( 2) 5 hQurs, 39 minutes, 10 secGnds (54.92 
miles an hQur) ; ( 3 )  5 hQurs, 39 minutes, 59 secGnds 
( 54.82 miles an hQur). The best time made in the 

eliminatiQn races was twO' circuits Qf the CGurse (J 55.25 
miles) in 2 : 50 : 20, which cQrresPQnds to' an average 
speed Gf 54.68 miles an hGur. 

• j •• • 

A heliQ-chrQnQmeter designed by Messrs. PilkingtQn 
& Gibbs, Ltd., gives Greenwich mean time by a simple 
direct sGlar QbservatiQn. It cGmprises devices fGr ad­
justment in latitude, IGngitude, level, and azimuth. 
It is self-cGrrecting for the equatiQn Gf time by means 
Qf a disk divided and engraved to' shQW the mQnth and 
day ; the disk can be turned to' indicate the current 
date. The underside Qf the disk is a cam fQrIRed to 
represent the equatiQn Qf time plGtted as a PQlar curve 
and tGuching the cam is a lever carrying the upper 
pierced screen thrQugh which the sun can thrGw a SpGt 
Gf light Qn to' the center line Qf the IQwer screen, the 
dial being turned abQut the pGlar axis to' permit this. 
The imaginary mean sun is therefGre advanced 0'1' rf'­
tarded frQm the apparent sun by the amQunt requisite 
to cause the instrument to' indicate Greenwich mean 
time correct to' a few secGnds. 
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THE GOVERNMENT TESTS OF SUBMARINES. 

Particular interest attaches to the government tests 
of submarines, which have been carried on during the 
past few weeks by a board of naval officers of which 
Capt. Adolph Marix is president. Not only are two 

Scientific American 

One of the most severe tests to which the new sub­
marines were subjected was that of sinking them to a 
depth of 200 feet, and allowing them to remain at that 
depth for a specified length of time, to determine 
whether they were sufficiently stout and watertight to 
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The "Lake" is 85 feet .long and has a submerged dis. 

placement of 250 tons. Unlike the "Octopus," she sub­
merges without changing her horizontal trim. Water 
is admitted to the ballast tanks until the craft is 
awash, and then the hydroplanes or horizontal steel 
rudders at the sides of the vessel are tilted to the 
desired angle, when the water, impinging upon them, 
serves to drive the boat under. 

In the speed tests on the surface and submerged, the 
"Octopus" in a series of runs on the surface, averaged 
1 1.95 knots with her 500 horse-power gasoline engines, 
and when submerged she made 10 knots with her 
electric motors of 230 horse-power . 

.. '. � -
Scientific Alnerican Medal. 

The ., Octopus" Being Lowertld by a Lighter Derrick to a Depth of 205 }'eet. 

The SCIENTIFIC AMERICAN medal which is to be 
awarded annually for safety devices under the direc­
tion of the American Museum of Safety Devices and 
Industrial Hygiene, is almost completed and a repro­
duction of the same will be given at an early date. 
The jurors thus far requested to decide upon the 
awarding of the medal and who have accepted are John 
Hayes Hammond, president of the American Institute 
of Mining Engineers; Samuel Sheldon, president of 
the American Institute of Mechanical Engineers; H. 
H.  Westinghouse, and Stuyvesant Fish. All of these 
gentlemen are pre-eminent in their professions and it 
is very gratifying to know that the award will be 
made by such highly competent jurors. 

distinct types of submarine, larger, faster, and in every 
way more efficient than their predecessors, being put 
through a series of tests far more searching than any 
previously attempted, but upon the result of these 
trials depends the placing of contracts for the con­
struction of as many new boats of this type as can be 
built for three million dollars-the sum of money ap­
propriated for this purpose at the last session of Con­
gress. The principal firms that tendered at the open­
ing of the bids last month were the Electric Boat Com­
pany, of New York, the Lake Torpedo Boat Company, 
of Bridgeport, Conn., and the Burger Subsurface Com­
pany, also of New York. 

The Electric Boat Company, which has constructed 
the only submarines which are in actual service in 
tlie United States navy, submitted bids for two types 
of ·boats similar to the "Octopus," which is now in com­
mission, and is at present being used in the competi­
tive tests above referred to. The Lake Torpedo Boat 
Company submitted bids for five different sizes of 
boats, ranging from 235 tons to 500 tons displacement, 
and costing from $193,00{) to $450,000 each. The Bur­
ger Subsurface Company proposed to construct a 250-
ton subsurface boat, with a maximum speed of 19 
knots, at a cost of $250,000, and pledged themselves to 
have the vessel ready within twelve months. This 
company, however, was not prepared to submit a vessel 
of their type for test, but were permitted by the Navy 
Department to enter in the trials a large model built 
to a one-fourth scale. 

The Electric Boat Company's submarine, the "Octo­
pus," is of the same general type as the Holland boats 
now in service of our navy, which ar€ 63 feet long, 12 
feet in diameter, and have a submerged displacement 
of 120 tons. The "Octopus" is one of four sister boats 
which have lately been completed, the others being 
known as the "Cuttlefish," "Tarantula," and "Viper." 
She is 105 feet long, 13.5 feet in diameter, and dis­
places 200 tons. In the design of the "Octopus" are em­
bodied the lessons which have been ,learned in the 
operation of submarines, both in our navy and abroad. 
Particular attention has been paid to structural 
strength, and both in scantling and in plating she is a 
very much stiffer and stouter boat than her predeces­
sors. It will be remembered that in the fatal accidents 
which have occurred in the French and English navies, 
where the submarines have sunk to great depths, the 
hull structure has shown signs of failing under the 
enormous pressures developed, the hulls becoming dis­
torted, and leaks developing, both at the seams and at 
the outlets of pipes and other openings. 

The Periscope, Conning Tower, and Hatch. 

endure the great pressure of the water. In one test 
the Lake torpedo boat voluntarily sank to the bottom 
at a depth of 138 feet, and remained there for a short 
while with her crew aboard, returning to the surface 
in about five minutes after disappearing from view. 
While resting on the bottom she was subjected to a 
pressure of 52 pounds to the square inch at the axis 
of the boat, and she is said to have withstood this 
enormous pressure perfectly.  One of our illustrations 
shows a similar, but even more severe, deep-water test 
of the " Octopus," when she was lowered to the bottom 
of the ocean to a depth of 205 feet at a point five miles 
northeast of the Boston light. After all openings had 
been carefully closed she was swung upon chains from a 
lighter, and with her ballast tanks filled with water, was 

... , . 
A New Wall Covering. 

A new wall covering called "metaxin" has been in­
vented in Germany. This new wall paper has the ap­
pearance of a silk fabric, and has some Similarity with 
the Tecco and Salubria wall papers, but through the 
peculiarity of its manufacture much greater effects 
can be obtained, especially as regards the silky ap­
pearance and brilliancy. The fact that through forc­
ing dissolved wood pulp through fine openings and 
afterward drying it in a certain manner a substitute 
for natural silk can be manufactured, forms the basis 
for the making of the new wall covering "metaxin." 

The" Octopus" Making 12 Knots Under Her Gas Engines at the Surface. 

lowered slowly to the bottom, where she was allowed to 
remain for ten minutes. Although the total pressure 
at this depth, over the whole surface of the boat, must 
have amounted to about 15,000 tons, it was found by 
the members of the Board, who made a careful exam­
ination after she had been hauled to the surface, that 
her structure had suffered no damage, and that there 
was no evidence of leaks having developed. 

The "Octopus" is of what is known as the "diving" 
type, and the "Lake" as the "even-keel" type of sub­
marine. When the "Octopus" is to be submerged, water 
is taken into the balance tanks until she has a reserve 
buoyancy of about 800 pounds. Then with the pro­
pellers in motion, and the ballast tanks loaded until 
the boat has an inclination of about 8 degrees from the 
horizontal, the horizontal rudders are inclined, and the 
vessel dives. To maintain submergence after reaching 
the desired depth, the vessel maintains a downward in­
clination of about 3 degrees. 

The threads surpass in brilliancy natural silk. For 
several years the experiments were carried on, but for 
a long time without success, the result being not arti­
ficial silk, but very shiny paper. The great impor­
tance of the newly-discovered wall covering, however, 
lies in the serviceable qualities of wood pulp. The 
stuff is laid upon a material specially suited for wall 
paper, such as paper, cotton, and such like, and it 
soon forms a firm layer which has a bright silky gloss 
and is so thick that one cannot distinguish the ma­
terial underneath. The silk layers adhere firmly to 
the material they are put on, and cannot be scratched 
or rubbed off. It resists the effect of soda or any other 
acids or alkalies ; like all wood pulp it is absolutely 
proof against wet. The "metaxin" takes any color. 
It is little or not at all affected by the heating appar­
atus, never turns black, and having an entirely closed 
surface, "metaxin" has the advantage of not harboring 
dust or germs of diseases_ 

Note the Ample Deck Space and Good Freeboard When the Boat is Running at the Surface. 

THE GOVERNMENT TRIALS OF THE NEW U. S. SUllMARINE "OCTOPUS." 
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THE WELLMAN POLAR AIRSHIP EXPEDITION. 
BY 'fHE PARIS CORRESPONDENT OF THE SCIENTIFIC AM.ERICAN. 

Should Mr. Walter Wellman succeed in reaching the 
North Pole with his new airship, his performance 
will be counted as one of the great achievements of 
the age, and that he has a reasonable chance of do· 
ing so will seem apparent to any one having knowl­
edge of aerial navigation work, after examining the 
problem and also the means provided for its solution. 
It is to be noted that Mr. Wellman is an experienced 
Arctic explorer, who has made several trips to these 
regions, and has reached as high as 81 deg. latitude ; 
but like all the others, he did not succeed in attaining 
the coveted point. However, he acquired a great 
knowledge of the country and the conditions which 
were to be met with; and, being of a serious and prac­
tical, as well as of an energetic and daring nature, he 
desired to make use of the advanced state of aerial 
navigation, and considered that the time was now ripe 
for making a fiight to the Pole in an airship. Last 
year he started from Paris for Spitzbergen at the head 
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to the more constant conditions of weather which pre­
vail. The ice fields allow the use of the guide rope, 
which is a great point. 

From data obtained from observations on the "Fram" 
during her three years' drift about the Pole, Mr. Well­
man finds that the speed of the wind varies between 
6 and 30 miles an hour, with most of the winds at a 
low speed. He expects to start the trip in a favor­
able wind, which may last for some days. Even i n  
the case of unfavorable winds, h e  has most o f  the 
chances in his favor. Besides, he expects to stop and 
anchor the airship during the most unfavorable winds, 
and make use of the others in general. 

It was decided not to build an airship for high 
speed, but to use the guide-rope principle. With a 
guide rope dragging on the ice, the airship will be 
kept at about a constant height, and besides, the use 
of this principle affords some advantages which will 
be mentioned. In order to have gasoline enough on 
board to cover the trip to the Pole and return, t.he 
needed amount was found to be 1,200 gallons or 7,500 

come to the body framework or nacelle, we find that 
while in some points it follows what has gone before, 
it differs from this in most of the features, and owing 
to its original design, it is of great interest. 

Seeing that the form of the balloon was already 
fixed, the nacelle had to be designed accordingly, and 
it was found preferable to give it a long and narrow 
form and suspend it directly below the balloon and 
quite close it, departing from the design which was 
used before and also from the Lebaudy pattern, which 
consists of a nacelle suspended from a fiat framework 
forming the bottom of the balloon. In the present 
case the nacelle is hung by steel wires from the bal­
loon itself, and in this way a much more even distribu­
tion of the load is obtained.' One who should have the 
opportunity of examining it in all its details, as the 
writer had occasion to do, would be impressed with 
the engineering skill which Mr. Vaniman has shown 
in its design and construction. Taken as a whole it is 
a fine piece of work. It is built of light and strong 
steel tubes and braced by steel wires. What is the 

The Nacelle is Entirely Covered with Fire-proof and 'Vater-proof 
Silk Canvas. 

A 60·70 H. P. Lorraine-Dietrich Motor is Used. The Shaft Runs Across the 
Nacelle and Drives the Propeller Shaft by Bevel Gears. 

The Nacelle is Built of Light and Strong Steel Tubes and is Braced by 
Steel Wires_ 

Fuel is Stored in a Long Tubular Tank Running the Entire Length of the 
Nacelle and I<'orming Part of It. 

of the Wellman Chicago Record-Herald Expedition in 
order to establish his headquarters there. At the same 
time he had an airship built at Paris, but it had to be 
made in such haste in order to arrive by the short 
Arctic summer, July and August (which are the only 
months fitted for the trip) that the mechanical part 
was found unsatisfactory. However, he built a vast 
balloon shed and prepared for this year's work. He 
was fortunate in securing the co-operation of Mr. Mel­
vin Vaniman, an experienced engineer, who undertook 
to redesign the nacelle and modify the balloon to some 
extent. 

Stated most briefiy, what the party wish to do is to 
start from Spitzbergen, at a distance of 618 statute 
miles from the Pole, and make the trip to the Pole and 
return, a total distance of 1,236 miles. Using a speed 
of 15 miles an hour for calm weather, with the fuel 
they carry they will be able to cover a distance of 
2,250 to 2,700 miles, which leaves them a large margin. 
During the months of July and August the tempera­
ture in the polar region is not very much above the 
freezing point, and in many respects the region is more 
favorable for airship work than other latitudes, owing 

THE WELLMAN POLAR AIRSHIP EXPEDITION. 

pounds, and with the nacelle, crew, etc., the total 
weight of the airship is 20,965 pounds. Such a great 
weight requires a large balloon in order to secure the 
lifting power. 

The present balloon, which is of cigar shape with a 
pointed front end, is practically the same as was used 
last year, but it was overhauled at Paris during the 
winter and the length increased, making the total 
length no less than 183 feet, while the large diameter 
is 52.5 feet, It is one of the largest airship envelopes 
which has been built as yet, and its capacity is 265,490 
cubic feet. When filled with nearly pure hydrogen 
from the gas apparatus, the lifting capacity of the bal­
loon will be nearly ten tons. The envelope alone 
weighs about two tons, and is composed of three layers 
of rubber-coated cotton, or else two layers of cotton 
and two of silk in the middle part where the strain is 
the heaviest. At the ends there are two layers of rub­
ber-coated cotton. 

The balloon has been built according to the best 
experience in this class of work in France, and apart 
from its great size, it does not show any marked differ­
ence from the well-known methods. But when we 

most original feature of the nacelle is the fact that 
the gasoline reservoir itself forms an integral part of 
the design of the framework. Because a tank eon· 
taining 1,200 gallons of gaSOline had to be carried, it 
occurred to Mr. Vaniman that the metal used for the 
tank might be incorporated into the frame of the 
nacelle itself. This was done by making a long cylin­
drical steel tank 18 inches in diameter and of the same 
length as the nacelle. This forms the under part or 
keel, and owing to its tubular form, it has great 
st.rengt.h. The section of the nacelle is triangular, 
using two steel tubes attached t.o the keel and spread­
ing upward in V-shape, joined across at. the top by a 
like tube 3 feet in length. A number of such trio 
angles are placed at intervals throughout the whole 
length of the nacelle. The corners are joined by long 
angle-iron beams, the whole being braced by steel 
wires. At a point near the front a second set of tri­
angular pieces, but having a much wider angle, gives 
an enlarged part which contains the motor and other 
apparatus, also lodgings for the crew and the drums 
for the guide ropes. 

Leading along the top of the keel is a l1arrow plat-
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form which runs for nearly the whole length of the 
nacelle, and as the inner height is over six feet, one 
can walk the whole distance quite easily. The nacelle 
is entirely covered over with a special waterproof and 
fi!"eproof silk canvas, which serves to diminish the air 
resistance as well as to give a comfortable h(msing for 
the crew. 

Although lying very near the balloon, there will be 
practically no danger from fire. As the balloon keeps 
a practically constant altitude above ground, there can 
be no accident like that which happened to Severo. 
His airship took fire, no doubt, from the fact that he 
rose quite suddenly to a great height, which caused 
the gas to be forced out owing to the expansion, and 
also be drawn down onto the motor. Here the case is 
quite different, and there clm be no such leak of gas, 
and what little may leak out ( this is shown by tests to 
be very small) will be taken away from the nacelle as 
the airship runs through the air. Besides, the nacelle 
is not only quite covered, but an air-fan is constantly 
sending air out of the interior so that no gas can enter 
from the top, and the canvas covering is itself quite 
fireproof. As some doubt has been expressed upon this 
point, we may say that any one having the slightest 
knowledge of actual airship practice will see at once 
that there can be no danger from this cause under the 
present conditions. As to the motor itself taking fire, 
this would happen as often as in a motor car, that is, 
practically never. 

Very ingenious methods are used for the hot air sup­
ply. Air is drawn in by a motor-driven fan, first 
through the radiator of the motor and then through 
a specially-designed muffiing box. The hot exhaust 
from the motor escapes into a cylindrical box which 
has a set of tubes, like those of a tubular boiler. When 
afr is drawn past the tubes it is heated considerably. 
Tj1is hot air can be used to warm the quarters of the 
crew and keep them at a comfortable temperature, and 
also for filling the two ballonets of the main balloon. 
By an appropriate device of fan and fiues, the hot air 
can be forced by the blower into one ballonet and the 
cold air can be drawn out of the second ballonet at 
the same time. The ballonets h ave, 500 cubic yards 
capacity each. This causes the balloon as a whole to 
be somewhat warmed, and even a few degrees above 
the freezing point will be enough to melt off all snow 
or sleet. Rain is taken care of by the outer rubber 
covering. The dimensions of the nacelle are : Length, 
115 feet; height, 8 feet; and width at the top, 3 feet. 
All included, except the guide ropes, the weight of the 
nacelle is 15,360 pounds, while the weight of the bal­
loon body is 4,190 pounds, making a total of 19,550 
pounds. The guide rope, or serpent, lying on the ice, 
weighs about 1,415 pounds. The motor is of the 60 to 70-
horse-power Lorraine-Dietrich four-cylinder type, and 
was chosen on account of its reliable qualities, this 
being one of the best motors made on the Continent. 
Its shaft runs crosswise through the nacelle and is 
supported to two bracket pieces running outside, as 
will be noticed. There is a propeller on each side of 
the nacelle, and the propeller shafts are driven from 
the motor shaft by bevel gears. With a motor speed 
of 1,000 revolutions per minute, a propeller speed of 
380 revolutions per minute is obtained. It was not 
found best to use a specially light-weight motor, as 
this type consumes much more fuel, and with the gaso­
line on board, the heavier motor will go the farthest 
distance. As to the propellers, they are of all-steel con­
struction, 11 % feet in diameter. In dynamometer 
tests they have shown a thrust of some 600 to 650 
pounds. It is expected to secure at least a speed of 
15 miles an hour, which is all that is desired. A small 
5-horse-power motor is used to run the air fan, and 
there is also a special friction clutch for connecting 
the propellers to the motor. In the rear of the nacelle 
is the main rndder, which has 27 square feet of sur­
face. There will be two horizontal planes of small 
size added to prevent pitching when at anchor. 

About four or five hundred feet above ground is the 
height at which the airship will be kept by means of 
the guide ropes. Inasmuch as these would have to run 
over ice or in water, a steel cable would not answer 
very well, so that a special form of guide rope was 
designed by Mr. Vaniman which is quite ingenious. 
It is made of a waterproof leather tube six inches in 
diameter and 130 feet long, covered on the outside 
with steel scales like a s','1ke and holding a great 
weight of provisions, so as to carry no useless mate­
rial. It can glide ea3ily over the ice and will also 
fioat in the water. In general, they will travel with 
part of the guide rope on the ice, and run at as high 
a speed as possible. Should the balloon suddenly 
strike cold air, and drop too quickly, the guide rope 
falls on the ice for a greater length and lightens up 
the balloon, thus giving an automatic balance, and the 
airship cannot vary too much in height. A second 
guide rope, Imown as the "retarder," can be used to 
hold the airship at anchor. This is like the first one, 
but is provided with sharp hook teeth which catch on 
the ice. There will be some slip on the ice, however, so 
as to avoid jerking. Each guide rope weighs 1,300 
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pounds, of which 80 per cent is in the shape of provi­
sions. Special winches suspend the guide ropes by 
steel cables. 

Among other features which can only be men­
tioned, are the balancing counterweight which runs 
upon rollers along the top rails of the nacelle, and is 
loaded with 600 pounds of provisions; also the bunk­
ers for the crew, who will be comfortably lodged dur­
ing the trip. Should they be obliged to stay in the 
Arctic regions to wait for a return the following sum­
mer, they have provisions for many months on board. 
An original feature is that of burning the hydrogen 
of the balloon in the motor, instead of letting it 
escape by the valve, as usual. Mr. Vaniman has shown 
that this can be done easily, of course with all the 
needed precautions to insure sa fety. 

The party is to be made up of four persons, compris­
ing Mr. Wellman, chief of the expedition; Major Henry 
B. Hersey, the well-known government meteorologist 
connected with the United States Weather Bureau; 
Mr. Melvin Vaniman, chief engineer of the expedition, 
and a fourth person who has not as yet been selected. 

. f . � .  
DOUBLE-DECK STREETS AS A RELIEF FOR TRAFFIC 

CONGESTION. 
There is no city in the world in which the volume 

of travel is increasing so rapidly as in New York; 
nor is there any leading city where the natural con­
figuration of the site upon which it is built is more 
unfavorable to the rapid inflow and outfiow of the mul­
titudes which gather for the daily transaction of busi­
ness. In respect of traction facilities, the best location 
for a city is one in which there are no natural fea­
tures, such as rivers, seas, lakes, or lofty mountains, 
in the vicinity of the city to hinder the construction of 
highways and railroads. The ideal condition is that 
of a city built in an open plain, with railways and trol­
ley lines radiating in every direction from its business 
center; and this for the reason that in the case of each 
line the area served will inerease as the square of the 
distance from the center. But if a city be located by 
lhe sea, or upon the shores of some lake, so that the 
radiating lines of travel are confined, say, to a sweep 
of 180 degrees, each railway will have to carry its pas­
sengers twice as far to secure the same amount of resi­
dence area per passenger as it would in the first-men­
tioned case, in which the railways were free to radiate 
in every direction from the business center. 

The transportation and traffic problem in New Yorh; 
city is rendered specially difficult by the fact that the 
business district lies mainly at one end of a long and 
narrow island, and that the majority of the morning 
and evening travel is confined to certain parallel lines 
running in a north and south direction. As the tide 
of morning travel sets in toward the downtown busi­
ness district, it gathers volume and density as it goes;. 
but during the six to ten miles which have to be tra­
versed down the length of Manhattan Island, although 
the density of the traffic increases with every mile that 
is traversed, at least in the earlier stages of the jour­
ney, there is no increase in the number of lines of traf­
fic available. Similarly, when the city disgorges its 
busy workers at night, they a're unable to scatter at 
once to the four quarters of the compass ; but must, 
perforce, the majority of them, move northward for 
several miles along certain restricted avenues before 
they begin to scatter. 

But the configuration of Manhattan Island, its re­
stricted area, and the high price of real estate, affect 
the traffic problem unfavorably in another respect. 
namely, that these conditions have brought about a 
great increase in the number of exceedingly tall office 
buildings. This, of course, conduces to the density of 
population, as will be seen from the fact that, wherever 
a twenty-story office building takes the place of an old 
building of five stories, the number of people per unit 
of ground area is at once quadrupled. If any former 
resident of l'\ew York were to tal,e a walk down Broad­
way after an absence, say, of fifteen or twenty years, 
a single glance at its almost endless line of buildings, 
from twelve to twenty stories in height, would satisfy 
him that the population of busy workers abutting im­
mediately on this great thoroughfare is at least three 
times as great as it was at his last visit. 

But while the modern city, especially in lower New 
York, provides accommodations for two or three times 
as many people as formerly, it seems never to have 
occurred to anybody that .no extra provision is being 
made to accommodate this added population when it is 
disgorged into the various thoroughfares. Moreover, 
with the great increase in the size and number of the 
business houses, there is necessarily a proportionate 
increase in the vehicular traffic, both in the number 
of heavy trucks, drays, delivery wagons, etc ... and in the 
number of public conveyances and private carriages, 
whether horse-drawn or gas-propelled. Like causes 
have produced like results, and the congestion on the 
Subway, t.he Elevated Road. and the street-car lines is 
fully equaled, in its resulting delays and inconve­
niences, by the congestion in the streets themselves. 
Indeed, had it not been for the good work done in re-
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cent years by the Traffic Squad, it is safe to say that by 
this time some of our leading thoroughfares would 
ha ve become at certain hours of the day practically 
impassable. Even as it is, there are sections of Fifth 
Avenue and Broadway, such, for instance, as the in­
tersection of Forty-second Street with these two thor­
oughfares, and the crossing of Broadway by C",nal 
Street and Chambers Street, where, despite the excel­
lent work done by the Traffic Squad, the congestion of 
traffic has become very serious indeed. 

There is no question that the chief hindrance to the 
easy fiow of traffic is the presence on our leading 
thoroughfares of slow-moving trucks and drays, which 
not only keep down the average speed both of the 
street cars and lighter vehicles, but provide a most 
serious obstruction wherever they stop to unload at 
the sidewalks. The removal of heavy trucking from 
the stre€'l:"s would do more to expedite traffic than any 
other change that could be made; and the most effec­
tive way to make this change would be to double-deck 
the streets, reserving the upper surface for the street 
cars, light vehicles, and pedestrian traffic, and relegat­
ing the heavy trucking to a subway built immediately 
below street level. This arrangement would have the 
added advantage that freight could be delivered direct 
to the basement of the business houses, where, in any 
case, it has to be stored, even when delivered from 
the street level. There would be a distinct gain in the 
fact that a large amount of handling and elevator ser­
vice would be eliminated, while the sidewalks would be 
rid of the intolerable nuisance which is now occasioned 
hy unloading and transferring freight at the street 
level. 

On the front page of the present issue is shown the 
constructive details of a plan by which the above 
suggestion of a trucking subway could be carried out. 
Immediately below street level is the proposed sub­
way, and below that a standard four-track subway for 
the Rapid Transit trains fianked by a couple of pipe 
galleries. The whole of this construction is built of 
armored concrete. The trucking subway is divided by 
a heavy longitudinal wall running down the center, 
with wide openings at the cross streets to accommo­
date the crosstown traffic and enable trucks to pass 
from one side of the subway to the other. At the 
sidewalk line, the roof is supported on lines of heavy 
columns, an arrangement which permits the trucks to 
back directly up to the basements of the buildings. 
At the cross streets access is gained to street level by 
means of easy inclines, which, in every case, occupy 
only the right-hand half of the street looking in the 
direction of travel. At intervals, on the more impor­
tant crosstown streets, the trucking subway could be 
extended for one or more blocks to the east or west. 
It would be a hard-and-fast rule in this subway that 
all moving trucks must keep to the right hand, traffic 
on the inclines leading to and from the subway always 
being in one direction. The construction of trucking 
subways beneath our most crowded thoroughfares 
would immediately loosen the street traffic, and greatly 
reduce its present inconvenience and danger. The 
schedule of the surface cars could be greatly improved; 
it would be possible to make a rapid journey up and 
dow!).. town in carriage or automobile ; and t he gain 
from a sanitary standpoint would be enormous. 

• • • •  
The Current SuppleIllent. 

The current SUPPLEMENT, No. 1642, contains a num­
ber of articles of a practical nature. Godfrey M. S.  Tait 
records recent progress made in producer-gas installa­
tions. A paper by M. C. del Proposto describes an elec­
trical method of power transmiSSion, developed by 
the author in connection with the use of irrever­
sible internal-combustion engines for the propulsion 
of ships. George P. Hutchins writes instructively on 
the storage battery and battery plates. Some novel 
house-moving operations are described by E'dward H. 
Crussell. There is an element of uncanniness about 
some of the recent developments in plant growing. 
The adventurous impulse of the times is leading the 
modern scientific gardener to experiment in many dif­
ferent ways. He is bringing all sorts of previously 
unheard-of infiuences to bear ( electric force, electric 
light, colored lights, germ inoculation, anesthetics, and 
what not) in the hope of raising a product superior to 
anything that has gone before. These experiments are 
admirably summed up in a popular way by G. Clarke 
Nuttall. "Our Most Destructive Rodent" is the title 
of an article which will surely open the eyes of those 
who do not realize how terrible a pest is the rat. 
Jacques Boyer tells how soft French cheeses are made. 
A. D. Hall's excellent paper on artificial fertilizers is 
continued. This instalment is devoted to nitrogenous 
manures. The paper by E. F. Lake entitled "How to 
Build a 5-Horse-power Stationary Gas Engine" is con­
cluded. 

• • • • •  

A French statistician estimates that about 550,000 
motor cars have been manufactured in the nine years 
since the experiments of self-propelled road vehicles 
first succeeded. 
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A rtificial Copper--A Denial t'roID Prot'. KCIDsen. 

To the Editor of the SCIENTIFIC AMERICAN : 

Referring to the article entitled "Artificial Copper," 
which appears on page 470 of your issue of June 8, I 
beg to say that this is entirely without foundation. I 
have so stated over and over again in the newspapers, 
but the correction seems to be less interesting than the 
original false statement. I disclaim all responsibility 
for the statement that Sir William Ramsay has discov­
ered a method of making artificial copper. I hope you 
will give this correction as prominent a place as you 
gave to the article referred to. IRA RE:\lSEN. 

Johns Hopkins Univemity, Baltimore, Md. 
. I. I • 

A Word A�aillst Burial at Sea. 

To the Editor of the SCIENTIFIC AMERICAN : 

Will you be so kind as to explain why it is in this 
enlightened age that people who die on board our best 
Atlantic liners have got to be buried in the sea? I 
can understand why it should have been done forty or 
fifty years ago, but why it should be continued with 
all the conveniences the modern steamships have for 
caring for bodies, is a great mystery to me. If one of 
the leading steamship companies would advertise that 
they had abolished the "old-time custom" of burying 
their patrons at sea, it would make them very popular 
and force others to do likewise. 

Waterloo, Iowa. CORTLANDT FIELD FOWLER. 

------------:::---+----.-.9--+-.......... 
KaiJroad Curve Mechanics. 

To the Editor of the SCIENTIFIC AMERICAN : 

I have read with great interest the able article 
which appeared in your issue of March 2 on the dan­
gers incurred by high-speed trains at curves. The con­
clusion reached by your discussion is that "special 
attention" must be given to the question of maintain­
ing curves at their proper alinement and elevation 
However, it seems to me that other factors enter int� 
the problem which were not touched upon in your 
article. 

A bicyclist on rounding a curve will incline his 
body toward the center of the curve, not when he 
starts to make the turn, but a moment or two before; 

for if he did not thus anticipate the centrifugal action 
he would be thrown from his wheel. Such an antici­
patory inclination is just as necessary for a railway 
train as for the bicycle rider. It takes a moment Qr 
two to shift the center of gravity, whereas the cen­
trifugal force being already existent in the frame 
makes itself evident on the very instant the curve is 
entered. It should be borne in mind that a car or 
locomotive is not a rigid body in which the lifting of 
the trucks at one side will instantly careen the entire 
structure; but that the car body is in a measure in­
dependent of the trucks, and hence, owing to its inertia 
or the centrifugal force which resists displa"Cement in 
the vertical plane, it will respond comparatively slowly 
to tilting of the trucks. At such a time moments 
count, for a mile-a-minute train travels 88 feet every 
second. On this account the track should be banked 
not only at the curve, but for some distance before 
the curve is reached. Otherwise the train will be 
well on to the curve before the center of gravity can 
be shifted sufficiently to prevent an accident. But to 
this are opposed the general principles governing rail­
road construction which tend to maintain unalterable 
the level of the tracks. 

There is another factor, and in my opinion the main 
factor, of danger which must sooner or later receive 
the attention it deserves. This is the old question of 
rigidly securing opposite wheels of a car or loco­
motive to a common axle. The inner rail of a curve 
is shorter than the outer rail, and yet these opposite 
wheels must travel over these unequal distances at 
the same speed and in the same time. Of course, one 
of the wheels must slip, grinding away the tread 
surface of the rail and the wheel. This effect, though 
well known, has been ignored on the ground of econ­
omy, although it would not cost much more to mount 
the wheels independently. But the fact which must 
not be ignored is that with the wheels thus coupled 
together the axles will not keep the ideal radial posi­
tion and the grinding wheel flanges are thus liable to 
climb up on to the rail. As long as opposite wheels 
a re rigidly coupled together, it will be impossible for 
the wheels of a car or locomotive to mold themselves 
to the curves, hence there will be friction at curves, 
and as long as there is any amount of friction be­
tween the wheels and the rails there will be danger of 
derailment. E. MUJICA CANTO. 

New York, May 7, 1907. 
[The gradual elevation of the outer rails preceding 

the curve is already carried out on railroads. The 
elevation commence

'
s from 1 25 to 175 feet from the 

point of curve and rises gradually to the full curve 
elevation.-ED.} 

• •• •  
Do not wrap paper around an incandescent electric 

lamp for a shade. 1\ nre may easily be started from 
the heat. 
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THE ART AND CRAFT OF THE MEDALIST. 
.BY VICTOR D. BRENNER. 

o trace the origin of engrav­
ing, we might refer to our 
forefathers who dwelt in 
caves and taught their 
young the dangerous hab· 
its of certain animals, by 
scratching such images on 
their walls. 

As civilization advanced 
and intercourse between 
the families was establish­
ed, ornaments found their 
way in their daily lives 
for personal adornment, 
and as a token of friend-

ship. Probably the earliest example of engraving upon 
a portalJle stone purely decorative may be seen in one 
exhibited in the British Museum. It is a peculiar 
kind of pink-veined marble, egg shape, about 2 lj2 inches 
long, drilled from base to apex with a wide hole, evi· 
dently intended for mounting, as the head of a staff 
of office. The Babylonian inscription on this stone 
reads "I Sargon the King, King of Agade have dedi­
cated ( this) to Samos in Sappira." The date of this 
document is thought to be 3800 B. C. 

The introduction of metal as a medium of exchange 
in the seventh century B. C. is known to have origin­
ated with Pheidon, of thre Island of Aegina, and in 
Lydia at the same period, when each piece of metal 
was melted separately and weighed to contain the de­
sired value. Some of the early coins were bean-shape 
or oval. They had the guaranty of the government 
and an indication of theiT value on one side, and on 
the other side four square or triangular holes. These 
four holes had no significance other than showing the 
prOjections of the iron upon which the piece of metal 
was placed in order to prevent it from slipping while 
the device was being struck, Later, we find coins 
bearing a device on both sides, and to strike the metal 

l\Iodeling on the Enlarged Bas-Relief. 

pieces on both sides necessarily required more com­
plicated tools. 

From the models found in ruins-one of which is 
to be seen in the Paris mint-we learn that in order 
to bring the two dies in a fixed position facing each 
other, a long piece of iron was welded to each die, 
the two pieces of iron being joined together somewhat 
after the fashion of a pair of tongs. The metal was 
then placed between dies and the imprint made by the 
blow of a hammer. The dies seem all to have been 
cut intaglio or negative, most likely with chisel and 
hammer, as is done in the carving of marble. The 
stonecutter's drill, or wheel, as used in the cutting 
of precious stones, may also have served the die-cut­
ters of that day. Their preparation of the dies for 
the use of coining must have been substantially simllar 
to our own. 

In our own times after the idea is conceived 
sketches in soft wax are made to determine the desir­
ed relief and compm:ition of lines. For the final model, 
a slate may be used in order to have an even surface ; 
or a surface of wax upon which the design is traced 
with a point, and bit by bit the wax is applied until 
the full modeling of the design is obtained. The wax 
model is made four or five times the diameter of the 
finished medal. 

In many cases the artist will oil the surface of his 
wax model, and make a mold of it in plaster of Paris. 
This mold is in turn filled with plaster of Paris and 
a positive or cameo is obtained representing the model. 
In other cases, after the wax model has been com­
pleted, the artist proceeds at once to translate his 
design into a block of soft steel, called a die or punch. 
In the process of cutting, the left hand holds the die 
firmly in position. In the right hand is held a steel 
graving tool called a burin, which cuts into the die by 
the pressure of the palm, guided by the four fingers. 
The thumb is used as a counterbalance on the die so 
as to prevent and stop pressure when it has reached 
the desired depth and length. 

An outline sketch is first made freehand on the 
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face of the soft steel by the artist, carefully following 
the design of the model. Then he commences to cut 
into the steel with his burin, producing an intaglio 
which eventually will be the die from which the 
medal is struck. 

After almost every cut of the tool, the artist takeL 
wax impressions of his die to see how the work is 
progressing and to note how it agrees with the orig­
inal wax model. 

A trained engraver's hand will in time develop an 
accuracy of touch that will save him many verifications 
by wax impressions. In leading his graver he can 
feel the direction of the cut or curve of line, no mat­
ter in what depth it may be . .  The above described 
process of cutting does not vary in the cutting of a 
cameo or punch, except that in came;) cutting the work 
is in relief and the whole design is visible during the 
entire operation. 

Some hundred years before the introduction of the 
screw press as applied to the striking of coins and 
medals-an invention of the latter part of the six­
teenth century-rollers were used which were engrav­
ed with the desired design, and fixed one upon the 
other, through which a strip of metal was run, thus 
obtaining as many impressions as the length of the 
metal permitted. The surplus metal was then cut 
away with shears or saw. 

The most important improvements the screw press 
brought with it were a ring to encircle both dies, and 
the cutting of disks alike in, size and of uniform thick­
ness by means of a positive punch which fitted into 
a negative. These disks are cut a little smaller than 
the actual design, placed between the dies, which are 
held together by the ring, and pressed. By using the 
ring to hold the dies together, the disk, being pressed, 
spreads and fully fills the ring, and thus a uniform 
appearance and thickJiless of all impressions is obtain­
ed, which facilitates the placing of them one upon the 
other ; and nowadays the piling of one upon the other 
is of great advantage in counting. 

A cameo die, or so-called punch, can be sunk in a 
soft block of steel. This sinking of the positive into 
the negative saves much of the work that was neces­
sary before in cutting of a new die-in case of one 
being broken. With a positive ' ptmch several dies can 
be prepared, in case of emergency. A die may also 
wear out by constant usage. 

In the latter part of the nineteenth century, the 
manner of sinking the positive into the negative die 
was changed somewhat . Instead of using punches of 
small dimensions for hand use, and later larger 
punches, bearing the entire emblem which was to 
make the center of the coin or medal ( and sunk by 
means of the press into the negative die, that after­
ward needed the cutting by hand of the border and 
lettering), positive punches bearing the complete de­
sign of the coin or medal are now in use. This latter 
improvement of sinking the positive punches with the 
complete design of the coin or medal is due to Chapu 
and Ponsearme. With the reducing machine that was 
invented some thirty years before their time, the 
engraver is enabled to finish his models in such a 
manner that they can be used either for casting or 
for a die. Merely leaving off the polished background 
in the die, which was in practice for about two cen­
turies, it IS possible to give to the medal a finish 
similar to that made by casting. 

Since the introduction of the reducing machine the 
medalist has his model cast in bronze or iron, adjusts 
it to the machine and obtains a reduction in steel in 
any size desired. The reducing machine, which is a 
kind of pantagraph, was invented by the Frenchman 
Contamin early in the nineteenth century. A steel 
point following the model in its reliefs and cavities, 
transmits by means of a bar its movements to another 
point which cuts into the steel. This machine saves 
the artist much of the tedious work required in the 
cutting of dies by hand. It copies a model with but 
slight modifications in certain places, and if due al­
lowance has been made in the model, will need but 
little retouching in the die. 

The striking of a medal is entirely mechanical, and 
is obtained by either hydraulic pressure, or the screw 
press. The metal disk is placed between the dies, and 
pressed until the full image is obtained. According to 
the height of the relief, it may require from ene to 
ten or even more pressures, and annealing the metal 
disk each time after it has received a blow is a neces­
sary operation. 

The medal is now ready to be colored, or as it is 
termed, have a patina produced on it, for it must be 
remembered that when a medal comes from the press, 
it is as bright as a new penny. The patina may be 
obtained by burnt sienna, by livPT of sulphur, or sal­
ammoniac, as the case may be, for the bronze. For 
silver, any oxide will do to give a dark background, 
and to relieve the surfaces, pumice stone is used with 
effect. 

The popularity of the medal took its origin at the 
time of Vittore Pisano, of Verona, who was active as 
a medalist from 1439 to 1449, and who originally was a 
painter of reputation. We tind that the RomanlO used 
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metal disks bearing a portrait or allegory of some 
kind, of a larger size than the coins in use as a me­
dium of exchange. These large disks were used as 
passes to the theater and also as ornaments. Although 
it is not certain whether the name medaglio originated 
with Pisano, it was he who introduced the cast medal 
and who made it known by that name. Pisano s abil­
ity as a medalist crowned him 
as the foremost of all. Apart 
from being the initiator, it was 
he who first introduced perspec­
tive on the medal, and that feel­
ing of color so much sought after 
by the medalist of to-day. At­
tracted by his success, a great de­
mand arose for portraits and al­
legories made permanent in the 
medal, and a large number of 
sculptors and painters devoted 
themselves to the modeling of 
medals. Not only did Pisano find 
followers in his own country, but 
we find that Germany and France 
sent their men of ability to study 
the medal in the place of its 
origin. 
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school was instituted by the French government in 
Paris. 

The Paris mint now strikes medals from al­
most all the dies in her cabinets and even buys from 
artists new medals, independent of the subject, and 
strikes medals or plaques from them to sell at cost as 
a means of education to the general public as well as 

The process followed in the 
making of a cast medal differs 
but little at the present time from 
the earlier methods. It is first 
modeled in wax ; plaster of Paris 
molds are taken from the wax 
medal, from which several posi­
tive plaster casts can be made, 
and again formed in sand or a 
preparation of some kind which 
constitutes the mold to receive 

Relief Puneh and Intaglio Die. 

the metal. 
The medal differs from any 

other form of sculpture in low re­
lief in that it must be independ. 
ent of its surroundings, it must 
be complete in itself. Standing 
between sculpture and painting, i t  
may possess all the qualities o f  a 
work of art in any of these other 
media ; in miniature conveying a 
story, suggesting form, color, dis­
tance, and space, thus permitting 
us to enjoy, compressed in its two 
or three inches, a result which ex­
pressed in a work of sculpture or 
a painter's canvas requires much 
more room. 

The Greeks, ever sensitive to 
the beautiful in all its forms, took 
pains to exhibit in their coinage 
the best expression of their art. 
The Romans, too, were heedful of 
the artistic in their coins. The Italians, closely fol­
lowed by the Germans and the French, early in the 
fifteenth century struck souvenir medals to commem­
orate events of common interest, and to be given out 
at festivals. Princes and rich men of the Renaissance, 
as well as rulers of the state, had their portraits placed 
on the obverse of medals, with their coats of arms on 
the reverse, thus commemorating their mimes to fu­
ture generations. 

In Austria a school was opened for the education of 
medalists, by Maria Theresa in 1768. I n  1803 a like 

The Medalist's Engraving Bench, Showing Die in Collar. 

those who may be specially interested in the subject. 
The so-called modern Renaissance of the medallic 

art had birth in France about fifty years ago. Those 
most active therein have been David, Chaplain, Oscar 
Roty, Alexandre Charpentier, of Paris; Anton Sharff, 
Pow lick, Marschall, of Vienna. VVith them the medal 
assumed a wider scope even than it had known before, 
in that it was not only made to commemorate an event, 
or memorialize a person, but was made also the means 
of the artistic expression of the thought and fancy of 
the artist . 
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A Ne"W Proce88 oC Producing Iron. 

In a lecture recently delivered at Christiania, Mr. A. 
H iorth suggests a novel process of producing iron from 
Norwegian ore by the aid of Norwegian materials. 
Norway at present exports large amounts of iron ore, 
which is refined abroad, while the wants of the coun­
try are supplied from the import of goods manufactured 

from its own ores. Now, the ex­
tensive ore deposits, in connec­
tion with the plent.iful waterfalls 
of the country, might be utilized 
to advantage by means of an elec­
tro-metallurgical process ; and in 
order to be independent of other 
countries also in regard to the car­
bon used in reducing iron ores, 
Mr. Hiorth suggests the utiliza­
tion of the extensive graphite lay­
ers which are found in many parts 
of Norway. This would be the 
more advantageous, as the graph­
ite in question is not pure enough 
to be used as a material for man­
ufacturing crucibles, pencils, and 
the like. 

Graphite is the heaviest and 
purest carbon found in nature, 
and is extremely stable in regard 
to chemical reactions. It is un­
able to burn like coal. However, 
Mr. Hiorth some time ago sug­
gested producing carbide by 
smelting graphite with lime, ap­
parently with a low consumption 
of energy. VVhereas the carbon 
otherwise used in the manufac­
ture of carbide has first to be con­
verted to graphite, the immediate 
use of graphite obviously war­
rants a saving of energy. 

In view of the satisfactory re­
sults obtained in this connection, 
the author was led to using it as 
reduction agent. It may be said 
that about one ton of coal is used 
in the blast furnace for each ton 
of iron, while in the electrical 
furnace the maximum amount of 
coal corresponding to the same 
quantity of iron is one-third, the 
melting heat being supplied by 
electricity. The cost of carbon is 
reduced to about one-ninth as 
against the blast furnace process 
by using graphite in the electric 
furnace. The author feels con­
fident in assuming that this pro-
cess would allow iron to be manu­
factured on a satisfactory basis, 

his recent laboratory experiments having shown graph­
ite to be an excellent agent of reduction for iron ore. 
In fact, fine pig iron can be obtained in the electric 
furnace even from very low-grade ores and graphite 
holding upward of thirty per cent of silicates and 
silica. 

The iron thus obtained from practically valueless 
carbon and iron ore, which otherwise would be quite 
unfit, is practically free from any impurities of the raw 
material, these constituting the slag. Even the latter 
could be used as excellent building material. 

.Mr. Brenner l\1oiteling from Life. 'l'he Reducing lllachine Which Makes the Relief Punch from Which the 
Intaglio Die is Struck. 

THE ART AND CRAFT OF THE MEDALIST. 
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MECHANICAL MASTERPIECES OF THE 
EIGHTEENTH CENTURY. 

BY DB • .ALFRED GRADENWITZ. 

While modern industry compels invent­
ors to guide themselves in their work ex­
clusively on the principle of utility, aiming 
with thte aid of their machines at a saving 
of time and energy, workI1l,en and engi­
neers of former centuries were allowed 
sufficient leisure, now and again, to indulge 
in their imagination, and even to devote a 
considerable portion of their lifework to 
designing ingenious and wonderfully intri­
cate mechanisms, that are apt to be looked 
upon by modern men as mere toys. How­
ever, these products of mechanical skill 
deserve onr interest, and not only for curi­
osity's sake ; by such fanciful work their 
constructors have in fact contributed to a 
great extent to developing their art, en­
abling their successors to worl, sufficiently 
in the very paths of our present hustling 
industry. 

A striking instance of this assertion is 
afforded by the work of two Swiss mechan­
ics, Pierre Jaquei·Droz and his son Henri 
Louis, who in the second half of the eight­
eenth century laid the foundation of the 
renowned Swiss watch industry. 

This industry, which is at present so 
highly developed, was at that moment in 
its earliest stages, and was able only with 
difficulty to compete with that of the neigh­
boring countries. Methods were in fact 
rather primitive, nor had the prinCiple of 
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returning to his country, Jaquet-Droz there 
spent many years of a highly productive 
life. In his son Henri Louis, the educa­
tion of whom he from the very beginning 
guided on his own prinCiples, he found an 
equally gifted assistant, while Leschot, Mail­
lardet, Jean Pierre Droz, and others, be­
came skilled disciples, who propagated the 
art of their masters not only in their own 
little country, but all over the world. Ja­
quet-Droz, Jr.. in conjunction with MaiJ­
lardet, founded a watch factory at London, 
and to the joint work of these men we are 
indebted not only for a large number of 
masterpieces that are even now admired 
universally, but also for an unexpected 
development in the watch industry of 
French Switzerland. 

The Society for the History of the Can­
ton of Neuchatel has just prepared an 
interesting exhibition of productions of the 
two Jaquet-Drozes, and through the court­
esy of C. Perregaux, director of the Tech­
nicum of Locle, the writer is enabled here 
to illustrate and describe the most famous. 

These are three automatons, which may 
be said to be the most perfect "artificial 
men" ever produced by human skill, and 
which during the lifetime of their authors 
and after their death until the present mo­
ment have been wandering throughout 
Europe and Ameriea, being admired both 
at the courts of princes and in the homes 
of poor and rich. They were purchased a 
short time ago by a Berlin collector, but 
the canton of Neuchatel is trying to gain 
them back, in order to preserve for the 
country these historical treasures. 

. division of work been carried through ; the 
same workman who made the clockworks 
frequently manufactured and adorned the 
caSings. It was not until the advent of 
the two Jaquet-Drozes that a revolution 
was wrought in this state of matters. 

Fig. 2.-The " Wl'iter" With Back Opened, Showing the c��plicated 
Mechanism. 

The most ancient as regards the time of 
its production is the "Writer," represented 

Pierre Jaquet-Droz had, as a youth, on account of his 
remarkable intelligence, been destined by his parents, 
wealthy farmers at Chaux de Fonds, to be a minister, 
and was only by chance directed into the career In 
which he was to become so great a master. 

When young Pierre once came home for his holiday 
his attention was drawn to his sister's work, who 
according to the fashton of the day had taken up the 
new industry. Her mechanisms immediately awoke his 
interest, and what at first had been merely a fancy 
gradually filled up his thoughts entirely, and induced 
him to leave theology and devote his life to the con­
struction of watches and other mechanical appliances. 
He quickly acquired the use of tools, and his first pro­
ductions already are masterpieces that excite the ad­
miration of his fellow citizens, proving an incompar­
able inventive genius allied to exceptional manual skill. 

It was very fortunate for the young artist that Lord 
Keith, governor of the country of Neuchatel ( which at 
that time belonged to Prussia ) ,  to whom he was once 
introduced, should become interested in him, realizing 
at once his extraordinary gifts_ He induced Jaquet­
Droz to go to the court of Ferdinand VI .  at Madrid, 
where he met with the most friendly reception. The 
numerous and most liberally remunerated commands 
which he there received enabled him in future to work 
quite freely, and established not only his own fame, 
but at the same timE; the renown of the hitherto un­
heeded watch industry of western Switzerland. After 

Fig. G.-The Spinet Player in Her Original 
Costume. 

Fig. 7.-Jeweled Watch Made by Jaquet­
Droz, Jr. 

Fig. I.-The " Writer " Automaton. 

MECHANICAL MASTERPIECES OF THE EIGHTEENTH CENTURY. 

in Fig. 1, a child of about four years of 
age, who, sitting at his little table, patiently waits 
with the pen in his hand until the clockwork is 
started. He then sets to work, and after looking at 
the sheet of paper before him, lifts his band and moves 
it toward the inkstand, in which he dips the pen. The 
little fellow then throws off an excess of ink and slowly 
and calmly, . like an industrious child, begins writing 
on the paper the prescribed sentence. His handwrit­
ing is careful, conscientiously distinguishing between 
hair str01,es and ground strokes, always observing the 
proper i ntervals between letters and words, and gen­
erally showing the sober and determined character 
of the handwriting usual at the time in the country 
of Neuchatel. In order, for instance, to write a t, the 
writer begins tracing the letter at the top, and after 
slightly lifting his hand half-way, swiftly traces the 
transversal dash, and continues writing the original 
ground stroke. 

How complicated a mechauism is required for insur­
ing these effects will be inferred from Fig. 2, in which 
the automaton is illustrated with its back opened. 
In the first place a vertical dis:, will be noticed having 
at its circumference as many notches as there are 
letters and signs. Behind this will be seen whole col­
umns of cam-wheels, each of a special shape, placed 
one above another, and altogether forming a sort of 
spinal column for the automaton. 

Whenever the little writer is to write a given letter, 
a pawl is i ntroduced into the corresponding notch of 

Fig. o.-Tbe " Spinet Player " 
Modernized. 



the disk, thus lifting the wheel column and transmit· 
ting to the hand, by the aid of a complicated lever sys· 
tern and Cal'dan joints arranged in the elbow, the 
requisite movements for tracing the letter in question. 
The mechanism comprises five centers of motion con· 
nected together by chains. 

According to tradition, Pierre Jaquet-Droz controlled 
his automaton from a distance without touching it in 
any way. By his voice he stopped the little writer in 
his worl" or directed him to write the name of some 
of those present. To produce this effect he is said to 

Fig. 8.-Portrait and Autograph 
of Pierre Jaqnet-Dl'oz. 

have used a mag· 
net hidden below 
his clothes. This 
legend as well as 
m a n y  o t h e r s 
which surround 
the personality of 
the artist w i l l  
hardly bear criti­
cism. 

In l<�ig. 3 is reo 
produced a sam· 
pIe writing from 
the y e a r 1896 
( t  h e  automaton 
then was in the 
p 0 s s e  s s i o n  of 
Henri Martin, a 
Dresden mechan­
ic ) and in Fig. 4 
a sample f r o  m 
the year 1906, 
shortly after t h e  
little fellow reo 
t u r n  e d to his 
country. 

In the "Drafts· 
man," the mech­
anism is likewise 
arranged in t h e  
body itself, as in 
the case of the 
"Writer." T h e  

broad chest thus entailed also required a large head, 
which accounts for the somewhat bull,y appearance of 
the two automatons. With the paper in position and 
a pencil in hand, the "Draftsman" at first traces a 
few dashes and then swiftly marks the shadows, and a 
dog appears on the paper. The little artist knowingly 
examines his work, and after blowing away the dust 
and putting in a few last touches, stops a moment 
and then quickly signs:  "Mon Toutou" ( My pet dog ) . 
The motions of the automaton are quite natural, and 
the outlines of his drawing extremely sharp. The 
automaton when desired willingly draws certain 
crowned heads now belonging to history; for example, 
a portrait of Louis XV., of Louis XVI., and of Marie 
Antoinette. To the latter drawing attaches a little 
anecdote : .Ta· 
quet·Droz, Jr., 
with the as· 
sistance of his 
f r i e n d  L e­
schot, w h e n  
demonstratin g 
b e f o r e  t h e  
Q u e e n  o f  
France, the me· 
chanical a I' t ­
i s t obviously 
chose as piece 

de resistance 
the portrait of 
the Queen her­
self. Unfortu­
nately, h o w ·  
ever, Leschot, 
i 11 handling 
tIle automaton, 
m a d  e a mis­
t ake, and in 
t h e  place of 
Marie Antoin· 
ette there ap· 
))('ared on the 
p a p  c l' "Mon 
Toutou." This 
mistal,e natu­
rally produced 
s 0 Jll C uneasy 
f e e  I i  11 .g i 11 
those present. 

'l.'he Writer. 
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age, who by the way has kept pace with fashion, replac­
ing her old spinet with a modern harmonium. Her 
dress has likewise undergone, in the course of a cen­
tury and a half on her many migrations, a number of 
transformations which cannot exactly be said to be 
to her advantage, as will be inferred from a compari­
son of Fig. 5 with Fig. 6, in which the piano player is 
represented in her original appearance, with her be­
coming costume in the style of Louis XV. 

As soon as the player is set worJ{ing, she bends for· 
ward, in order better to see the notes, the regular 
respiration of her breast being plainly seen. Her fin· 
gel'S swiftly slide over the ]{eys, continuing their lively 
pJay if the. automaton be lifted off the keyboard. The 
young lady has five melodies at her disposal, and never 

Jebe he ch Ju sche ene 
cffaJ! 5J resJen 

etJe Je de 
Fig. 3.-Sample of the W riting none in 1896. 

JeJ eJ!n J rc /iJ e J 
v ( c n n e n f  re Ve l'''' 

!(> (j r  !Ja!JJ. 
Fig. 4.-Sample (] f  the Writing none in 1 906. 

fails to close her performance with a graceful bow. 
The inventory of Jaquet-Droz, Jr., in 1786 quotes the 

"Piano Player" for the amount of 4,800 livres and the 
" Dra.ftsman" for 7,200 livres. The "Writer" was ceded 
by Jaquet-Droz, Sr., to his son for the sum of 4,800 
livres, it being stated that some modifications were 
made to the mechanism by the latter. 

By comparing the present handwriting of the 
"Writer" and the productions of the "Draftsman" with 
samples transmitted from former periods, they are 
seen to have remained unaltered during one and a half 
centuries; the "Piano Player" likewise still performs 
the same melodies that delighted her auditors in the 
eighteenth century. Trese "artificial men," in the 
course of their adventurous careers and migrations all 
over two continents, were witnesses of the violent his· 
torical events that took place in the meantime. All 
these revolutions they have outlasted well-nigh un­
altered, and with their antiquated exterior appear to 
us like the children of bygone ages, of which they, as 
it were, are bringing us greetings. 

• • • 
Teleg" apby Wit h o u t  BaUerle ... 

An interesting telegraph apparatus dispensing with 

The Musician. The Draftsman. 
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batteries was invented some time ago by a Spanish 
telegraph official, and has been tested over resistances 
corresponding to a telegraph line upward of 621  miles 
in length. 

In this apparatus the mannal labor of the operator 
in transmitting Morse signals is employed to generate 
the currents required for the working of the "telegraph 
circuit. As the currents thus generated by induction 
are high·tension alternating currents, they readily 
overcome the resistance of the circuit, traversing con· 
siderable distances. The apparatus comprises a lever 

Sketch of Cupid drawn by a butterfty. 

King George Ill. and Queen Charlotte, as sketched by the dra ftsman in 
thei I' fJresence in 1774. 

Fig. 1 0.-Drawings l\lade by the Jaquet-Droz Artis1 
Android. 

which is pivoted on a metal support, and which at its 
rear end carries a soft iron armature in contact with 
the cores of a pair of high-resistance coils, which arjl 
extensions of the poles of a semi·circular magnet. 

Whenever by the action of this lever ( which serves 
as Morse key ) the a.rmature is removed from the cores, 
a direct current is produced, while a reverse cur­
rent is generated each time the armature returns to 
its position of rest. These. currents are thrown in the 
telegraph circuit. 

By means of a special contrivance, the resistance of 
the receiving apparatus is cut out of the total resist· 
ance during the transmission of telegrams, while that 
of the current generator is eliminated during the reo 
ceiving. 

After each current impulse the circuit is discharged 
by an earth contact. A relay actuated by a single dry 
cell in the local circuit is used as a receiver. The lever 
of this relay accurately repeats any motion of the 

sending 
as does 

k e y, 
that 

I II li'ig. 5 we 
represent t h e  
third automa­
ton. the "Spi· 
n e t  Player," 
which has the 
appearance of 
a girl of about 
twelve years of 

Fig. 9.-The Automatons of Jaquet-Droz Exhibited at the Court of Louis XV.-From an Old Lithograph. 

of the receiv­
ing apparatus, 
by which the 
Morse signals 
a r e  recorded 
with great ac­
curacy. Each 
d ! reet·current 
impulse d u e  
to the discon­
necting of the 
armature from 
the cores will 
result in the 
I' e 1 a y lever'S 
striking a stop 
and remaining 
in con tact with 
the stop until 
a r e v e r s e  
( u r r e n t  r e­
turns it back 
to its position 
of rest. As in 
this telegraph 
scheme, t h e  
connection of 
the line with 
the receiver is 
never discon­
tinued, it could 
as well be de· 
signed for a du­
p I e  x system, 
and the in­
ventor is en­
gaged in de­
signing an ar­
r a n  g e m  ent 
suitable f o r  
this purpose, MECHANICAL MAS'rERPIECES OF THE EIGHTEENTH CENTURY. 
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DO ANIMALS REASON 1 
BY L. A. CAMACHO. 

Reason is that faculty of the mind which argues 
rationally, and which from known facts draws con­
clusions. This faculty has been annexed by the King 
of the Animal Kingdom to his own special domain, 
and he has obtained a good deal of satisfaction in his 
supposed exclusive possession of this valuable asset. 

Now, when a fellow can't tell you what he is think· 
ing about, either because he has no language, or be· 
cause you do not understand it if he has, it is rather 
difficult to fathom the workings of his mind; and we 
are tempted to say that what we do not understand 
does not exist. It is fair to say that this applies to 
our lack of understanding of the minds of animals. 

And this brings us to "Dohong," an orang·utan, that 
occupied a cage in the north end of the Primates 
House at the Zoological Park in the Bronx. He was 
a fine, big, red fellow with the long arms of his kind 
and a very serious manner. Perhaps he never really 
smHed, but there was a kindly expression about his 
face which was very attractive. He took life very 
seriously, was most deliberate in all his actions, and 
was curious in a most careful and painstaldng way. 

The walls of the cage in which he was confined are 
l ined with smooth lignolith below and wood above. 
At the back there is a door through which the cage i s  
entered. This door is set in a partition which does 
not go to the top of the cage, but only up about five 
feet, making a shelf about three feet in width ; and 

-the back wall of the cage goes from the shelf to the 
ceiling. On each of the side walls there is a round 
perch "or bar of one and one·half inches diameter, run­
ning from the back to the front of the cage ; and this 
bar is supported by wrought-iron brackets bolted to 
the wall. In the center of the cage is a trapeze hung 
by chains. 

"Dohong" was destructive-not constructive. This 
was partly due to la.ck of education, but principally to 
lack of opportunity. Everything was provided for him. 
His bed was loose straw, which served his purpose. 
A blanket might have been better for him, but to tear 
up a blanket was an admirable way to while away a 
half hour of the dreadful tedium of cage life. His food 
came at regular intervals unasked. What more can 
an ape require than enough to eat and a place to sleep? 
Strange to say, "Dohong" wanted more. He. wanted 
occupation, and as there was no nest to construct, 
and no enemies to guard a.gainst. he started in to de­
stroy. 

Occasionally he had for companions two chimpanzees 
of the opposite sex, who were fairly ladylike in their 
behavior, but ever ready to aid and abet " Dohong" in 
any of his schemes. "Dohong" had no compunction in 
making use of their services when he required them. 

The bars on the side of the cage were to him a 
source of great interest. How could he get them 
down? He stood in front of them, looking at them in 
a most critical manner, and considering the question. 
He got up on the shelf and took hold of one end, 
grasped a steam pipe with the other hand, and pulled. 
No success. He then persuaded one of his friends, 
the chimpanzee, to assist him ; and they worked to· 
gether. The writer did not see how they loosened the 
first bracket, but he did see what he did with the sec­
ond bracket. 

This is what he saw : The distance between brack­
ets is about three feet. The first one was loose, and 
"Dohong" was standing on the shelf pulling at the 
end ; but the second bracket held. He let go, stopped 
and considered, rubbing his chin with his hand for all 
the world like a workman who has a difficult piece of 
work before him. He mounted 
the bar, put his back against the 
wall and pushed. Getting no result, 
he persuaded one of the chimpan­
zees to help him, she sitting next 
to him on the bar. No result. The 
other chimpanzee sat on the fioor 
watching the affair with intense in­
te rest. At last, with a mighty ef­
fort, they succeeded in breaking off 
a piece of the bar, and the chim " 
panzees went off with it in a wild 
chase. Not so with "Dohong." He 
had his work to do, and felt the re­
sponsibility. Reaching down from 
the bar, he caught the chains hold­
ing the trapeze, thrust the bar of 
the trapeze through one of the 
brackets, and by main strength 
priEd the bracket loose. 

Let us analyze a little. This ape 
certai nly argued rationally, for in 
no other way cOllld he have cor­
rectly applied the lever. Even ad­
mitting that he knew by instinct 
( whatever that is ) what the lever 
was, to apply a lever correctly one 
has to use reason. He must have 
reasoned out what a lever would 
do, and concluded that In the 
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bracket was the proper place to apply it. It is the 
case of an animal using a tool. Without question he 
made use "of reason, and any one watching him would 
have seen that the ape undoubtedly thought the whole 
matter out in a careful, deliberate, and painstaking 

" Dobong," an Orang·utan Who Invented the 
Lever. 

way, It will be noted that this writing is in the past 
tense, for " Dohong" is no more. On a visit to the 
Zoo some weeks ago his cage was found empty, and 
an inquiry of one of the keepers brought the reply, 
"He's gone." It was said with a certain sadness, for, 
ape though he was, he had a personality, and who will 

How " Dohong " Applied the Lever. 

question after this testimony that he bad some of 
that which humans call intellect? 

N. B.-This article was submitted to Dr. Hornaday, 
Director of the Zoo, for his approval and criticism. 
Dr. Hornaday states that "Dohong" used a lever on 
many occasions. 

RESUSCITATING A RABBIT WITH THE RESPIRATOR. 

AN ARTIFICIAL RESPIRATOR. 
BY JOHN W. HALL. 

An apparatus for producing artificial respiration has 
recently been devised whereby in cases of suspended 
animation the action of the heart and lungs can be 
renewed. Prof. George Poe, the inventor of the ap­
paratus, does not insist that with its use life can be 
brought back, but claims that by artificial means ap­
plied through the instrumentality of the respirator 
persons killed by asphyxiation, poison, or drowning 
can be resuscitated ; that the death of p"ersons under 
the influence of amesthetics while being operated upon 
can be prevented ; that its use will prevent "infant 
asphyxia" at birth ; that a drunken person can be so­
bered in a few minutes; that persons electrocuted or 
hanged-in the latter case where the neck has not been 
broken--can be revived, and that the freezing to death 
of Arctic explorers can be obviated. These results 
are accomplished by simulating normal respiration 
through artificial means. 

Prof. Poe has been long studying the problem as to 
when life actually leaves tbe body, and as early as 
1876 he began experimenting in pumping oxygen into 
the lungs of supposedly dead animals with varying 
success. Interest in his study was accentuated by the 
fact that he had a young sister who, after lingering 
with typhoid fever, was pronounced dead by the at­
tending physicians and that she had revived within 
two hours of the time set for her burial, and lived .for 
many years thereafter. 

The machine or apparatus of Prof. Poe is modeled 
directly after nature and is shown to be practical. He 
proceeded on the theory that to revive persons drown­
ed, suffocated, or dead through ill-advised use of anffiS­
thetics, the way was to remove the water or the jJoison­
ous gases in the lungs, and at the same time supply 
life-giving oxygen. So he began experiments on what 
he calls double larynx tubes or two tubes to connect 
with the nostrils-one as an inlet and the other as an 
outlet-and, studying the action of the heart, he saw 
that it was that of a double cylinder, or, rather, two 
cylinders, right and left ventricles and right and left 
auricles. He built his machine in line with the con­
struction of the heart-a simple machine with two 
cylinders, each having an Inlet and an outlet valve. 
The plungers of each cylinder were made to work 
simultaneously. 

A demonstration was made on a rabbit, which is 
clearly shown In the accompanying illustration. T \Vn 
grains of morphine were injected into the leg, after 
which four ounces of ether were administered. It was 
believed by the experimenters that life was positively 
extinct, as the application of every known test failed 
to reveal any sign of life. In this condition, the tubes 
of the a.pparatus were applied to the rabbit's nostrils 
and, on pumping out the poisons with one cylinder and 
pumping oxygen into the lungs with a simultaneous 
movement of the valves, within three minutes the 
rabbit, but lately pronounced dead, was breathing 
naturally and within six minutes it was running 
around the room. The ether was entirely out of the 
system, as there" was no indication of nausea. 

A dog was placed in an airtight box containing a 
heavily-charged atmosphere of acetylene gas and 
smothered for forty minutes. It was pronounced dead 
beyond the hope of resuscitation. The respirator was 
set to work and in a few minutes the animal began to 
breathe naturally and soon its pulse was normal, show­
ing that all poisons had been reUlOved from the sys­
tem. So far, the artificial respiration apparatus has not 
been demonstrated on a human subject, but it is be­
lieved that the results would be the same as 

shown on the animal creation. 
••• 

According to a paper recently 
read before the Zoological Society 
by Mr. R. 1. Pocock, two distinct 
types of so-called tabby cats are 
recognizable. In the one the pat­
t.ern consists of narrow vertical 
stripes; and in the other of longi­
tudinal or obliquely longitlldinal 
stripes Which, on the sides of the 
body, tend to assume a spiral or 
sub-circular arrangement character­
istic of the blotched tabby. One or 
other of these types is to be found 
in cats of almost all breeds, whether 
Persian, short-haired, or Manx ; 
and there appear to be no interme­
diate stages between them. Cats of 
the striped type are no d0nbt de­
scended from the . European and 
North African wild cats ; but the 
origin of cats exhibiting the blotch­
ed pattern appears to be unknown. 
As it was t.o a cat of the " latter 
kind that Linnffius gave the name 
Felis catns, the author urges that 
this title is not available for the 
European wild cat, which he would 
call. Felis sy�ve8tri8. 



AN IMPROVED CLOTHES LINE HANGER. 

A source of great danger to the servant or housewife 

in our city flats and apartment houses is to be found 

in the necessity of leaning out of the window to hang 

the wash on the line. To overcome this danger a num· 

bel' of hangers have recently been invented, which are 

so arranged that a portion of the line may be brought 

into the room to facilitate hanging the clothes there-

AN IMPROVED CLOTHES I.INE HANGER. 

on; after this the line may be moved out to permit of 

closing the window. One of the most recent of these 

devices has been invented by Mr. Frederick W. Steuer, 

of Plainfield, N. J. As shown in the accompanying 

engraving, the device consists of an arm A, which at 

its outer end supports a pulley. The opposite end of 

the arm is formed with a forked head D, which fits 

over a bracket C, and is pivoted thereto. The bracket 

o is in the form of a broad horizontal disk, secured to 

a baseplate, which is fastened to the frame of the 
window. On the forked head B a lug D is formed, 

and on the baseplate of the bracket is a flange E. The 

upper run of the clothes line passes under this flange 

and around the pulley. In use the arm A is swung 

into the room, and the clothes are hung on the lower 

run of the line. This done, the lower run of the line 

is caught over a hook G formed on the baseplate. 

Then the arm is swung outward across the window as 
shown in Fig. 1, when the lug D will lock the line 

firmly in the aperture formed beneath the flange E, 

and a lug F formed on the under side of the forked 

head B will move into engagement with the hook G to 

hold the lower run in place. The disk 0 of the bracket 

is formed with a number of apertures adapted to 

receive a locking pin which passes through the forked 

head B. In this manner the arm may be locked at the 

desired position. 

• Ie· • 

A NOVEL PNEUMATIC MASSAGE MACHINE. 

The phenomenal popularity of massage treatment, 

especially of the vibratory type, has created a large 

demand for a port­

able machine f o r  

home use. The ac· 

companying engrav­

ing illustrates a ma-
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chine of this character which possesses considerable 
novelty, both in its operation and. in its effects. A 

glance at the line drawing, which shows a vertical 

section through the mechanism, will reveal the 

character of this machine. It will be noted that 

it produces pneumatic pulsations by means of a 

rubber diaphragm, which is vibrated in a cup at one 

side of the machine, and that these pulsations may 

be conducted to the part which is to be treated 

through a flexible tube. The machine is adapted 

to be operated by foot power, being provided with a 

treadle connected by a link to a crank wheei. 
This wheel is formed with gear teeth adapted 

to engage a pinion secured on the driving shaft. 

A flywheel is mounted on one end of the driving 

shaft, and a crank disk on the other end. A pit­

man connected to the crank disk passes down­

ward into the cup, and is secured to the rubber 
diaphragm therein. It is evident that when 

the treadle is operated, the diaphragm will be 

moved up and down at a rapid rate, alternately 

rarefying and compressing the air in the cup, 

and thus producing the pneumatic pulsations. 

The design of the machine is very simple, the 

parts being removable, so that the entire appa­

ratus may be folded up into a small space to 

permit of packing it in a suit case. The height 

of the apparatus when set up is only 30 inches, 

and its weight is but 15 pounds. A patent on 

this novel massage machine has been granted 

to Mr. Carl Rosen, Pennoyer Sanitarium, 

Kenosha, Wis. 

------------.. __ �4+.� 

SPARK-PRODUCING MECHANISM FOR EXPLOS[QN 

ENGINES 

JUNE 22, 1907. 

Mr. Edward Krusius, of No. 896 Third Avenue, New 

York, has invented a safety razor with four cutting 

edges. An illustration of this novel razor is reproduced 

herewith. The razor blade, as shown best in Fig. 3, 

consists of a square plate of steel which is thin enough 

to be quite flexible. Each edge of the plate is sharp­

ened and, in order to permit the cutting edges to De 

flexed independently of each other, they are separated 

by diagonal slots cut inward from each corner. The 
blade support consists of a square plate, B, somewhat 

dished in order to provide a convex upper surface. The 

It is the custom in explosion engines which 

use a magneto to provide an induction coil 

with which to start the engine until it has 

attained sufficient speed to properly operate 

the magneto. In the accompanying engrav­
SPARK-PRODUCING MECHANISM FOR EXPLOSION ENGINES. 

ing we illustrate an improved mechanism, whereby 

the magneto may be mechanically operated indepen­

dently of the motor with sufficient speed to pro­

duce the requisite spark, thus dispensing with the 
necessity of using an induction coil. The accompany­

ing illustration shows the mechanism in detail, and 

also a view of an explosion engine with the spark-pro­
dUCing mechanism applied thereon. The magneto is 

illustrated at A, and the armature shaft is provided 

with a clutch, whereby it may be connected with a 

loose pulley which carries the usual driving belt B. 

The lever 0 provides means for throwing the clutch 

into and out of mesh. Keyed to the armature shaft is 

a pinion, which is engaged by a large gear wheel 

spIined to a second shaft supported in bearings in the 

frame of the mechanism. This gear wheel is con­

nected to the lever 0 in such manner that when the 

latter moves the clutch into mesh, the driving gear is 

moved out of mesh with its pinion, as shown by dotted 

lines in the illustration. Keyed to the shaft which 
supports the gear wheel is a pinion, which engages a 

second gear secured on the power shaft. A heavy clock 

spring is fastened at one end to a sleeve on the power 

shaft, and at the opposite end to the frame of the 

mechanism. The spring may be wound up by operat­

ing a hand crank, which is keyed to the sleeve. The 

latter is connected to the power shaft by means of a 
ratchet and pawl. Mounted in the upper end of the 

frame is a short lever E, provided with a lug adapted 

to engage an aperture in the power gear wheel. In 

operation, after the spring has been wound up, when it 

is desired to start the motor the latter is turned to 

such position that an explosive charge is ready to be 

ignited. Thereupon the handle E is moved to release 

the power gear, and the mechanism is then turned by 

means of the energy of the spring D. This serves 

. 
. 
I 

_r 

to energize the magneto and deliver 

current to the spark plug. As the 

engine shaft is turned, the cam F 

operates in the usual manner to 

periodically make and break the cir­

cuit at G, and thus explode the suc­

cessive charges in the engine cylin­

der, but the power belt B turns 

idly because it operates on a loose 

pulley. 

After the engine has attained 
a sufficient degree of speed, the 

lever 0 is thrown to normal posi­

tion, indicated by broken lines, dis­

connecting the spring-operated me­

chanism and coupling the armature 

with the power belt B. The in­

ventor of this mechanism is Mr. 

Lorenzo D. Stamps, care of F. M. 

Hamilton, Anahuac, Texas . 

••••• 

NOVEL SUETY RAZOR. 

edges of this plate are indented to form guards. The 

plate B is supported on a tubular handle, 0, which is 

of square cross section. The handle projects slightly 

above the convex face of the plate and provides a key 

which fits into the square central opening in the razor 

blade, A. The backing for the razor blade is shown 

at D and consists of a square plate provided with a 

square shank which fits into the hollow handle, 0, so 

as to hold it against turning, but at the same time 

permit it to slide in the direction of the length of the 

handle. The backing is held in place by means of a 

thumb screw, E, which passes through a central bore 

in the shank and engages a nut, F, secured in the 

handle, O. The backing, D, is provided with a concave 

under surface so that it engages the razor blade, A, 

near the cutting edges. It will be evident that the 

blade may be bent down onto the plate, B, and firmly 
clamped between the backing and the support by 

tightening the thumb screw. In use the four sides 

of the razor may be successively used, thus multiply­

ing by four the time interval usually required between 

honings. When it is desired to replace the razor blade 
with a fresh one, this can readily be done by removing 

the thumb screw, E. Owing to the large number of 

cutting edges on each blade, the operator can repeat­

edly shave without changing the blade. 

• I .... 

The flshermen round the Scottish coasts are be­

ginning to interest themselves in the internal combus­
tion engine as a means of helping them to compete 

with the steam drifter. Several motor-propelled boats, 

states the Motor World, are now to be- found on the 

east coast, the latest to be put into service being an 
Eyemouth boat, fitted with a three-cylinder kerosene 

motor, constructed by Messrs. McBain Brothers, of 

Alnwick. This vessel was driven round from Eye· 

mouth to Anstruther the other day at a speed of fully 

eight knots. 

A NOVEL PNEUMATIC MASSAGE MACHINE. 

With a view to increasing the 

life of the razor blade and prolong­

ing the interval between honings, A NOVEL SAFETY RAZOR. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

GARMENT-FORM.-ANNA L. TRAVISS, VIr­
ginia, Minn. This apparel apparatus comprises 
a garment form for use in dressmaking estab­
lishments, stores, homes, and other places, and 
is arranged to display a garment to the fullest 
advantage, to preserve its shape, and to permit 
of conveniently folding the garment form into 
comparatively little space when not in use. 

ElectrIcal Devices. 

ELECTUICAL CUT-OTJT.-P. T. McNALLY, 
Mandan, N. D. This device is especially in­
tpnded for turning on and off any one or more 
of a system of arc lamps, operated by a single 
alternating current dynamo, where it is not 
profitable to make a separate line circuit from 
the power house, or install a separate alterna­
tor for operating the arc lamps and incandes­
cent lamps. I t  shuts off transformers when 
not in use, thus preventing loss of power in 
idle transformers, or for any other analogous 
purpose. 

OC Intere8t to Farmers. 

Scientific American 

BAG-LOCK.-L. B. PRAHAR, New York, 
N_ Y. A purpose of the invention is to fur­
nish a friction lock or latch for purse frames, 
being particularly adapted to the frames of 
what is known as hand or wrist bags, which 
lock or latch is intended to be more simple, 
durable, and economic to manufacture than any 
of its class now in use. 

SYRINGE-NOZZLEJ.-H. F. ONG, Portland, 
Ore. The aim of the inventor is to provide a 
nozzle for fountain syringes or douches, in 
which a tube having a catheter pointed ex­
tremity is provided with an attached bulb, 
but is not in communication therewith, the 
tube being adapted to enter the cavity of 
organs, permitting the inflowing liquid to leave 
the nozzle at an angle with sufficient current 
and force to be highly serviceable in agitating 
any and all fiuid in the cavity at any time in 
its use. 

}mANS FOU RECOVI<JRING SUBMAUINEJ 
llOA'I'S.--E. OSWALD, United States Navy. The 
inven tion is an improved means for the re­
covery of lost submarine boats, designed to 
place the location of the submarine with cer­
tainty in both day and night, permitting com­
munication with those imprisoned therein and 
obtaining a hawser attached to the boat without 
the use of divers. It can be installed on boats 
already built or now building at a small 

KARG>JR, 26 Frankfurter Allee, Berlin, Ger­
many. In accordance with the present inven­
tion, the two admission devices for gas and 
air respectively which are dependent upon the 
operation of the suction and forCing appliances, 
are arranged behind the admission aperture 
common to them both, in such a manner that 
during the admission to the suction chamber 
the gas and air mutually penetrate each other. 
Novel arrangement of valves secures a number 
of advantages. 

H1<JA'I'ER.-H. F. LANG>JNHOP, New York, 
N. Y. 'I'he object in this instance is to pro­
vide a stove or heater arranged to utilize heat 
arising from the burning fuel in the fire-box 
to the fullest advantage, to heat a room by 
radiation of heat from the stove or heater, and 
to heat water, air, or both and conduct it to 
radiators or registers for heating other rooms 
and to assist in heating the room in which the 
heater is located. 

R�ih"ays and Their Accessories. 

UAILWAY-TIK-H. K MAT�'H>JWS, Salida, 
Col. The invention pertains to railway ties, 
and the ob.iect is to produce a metal tie of 
simple construction having a special form 
which facilitates the fastening of the rails 
thereto, and which tends to prevent a lateral 
displacemen t of the tie in the roadbed. 

Pertainin� to Recreation. 

SNAPPING DmVIC1<J FOU MARllL1<JS.-W. 
L. Hm'FMAN, .Tersey City, N . .T. The device is 
grasped in the hand, and by pressure of the 
latter the marble may be projected as wilen 
snapped froln the fingers. 'rhe inventOl" 8 
object is to produce a device adapted to bc 
used in playing marbles, and enables the 
marbles to be snapped with greater force and 
accuracy than in the ordinary way. 

TRANSFORMABLE TOY.-;HAitY A. Gr,]DN, 
EJlizabeth, N . .T. 'I'he toy is primarily in sheet 

Honsell old UtilIties. form and adapted to be cilt out, folded, glued, 

cost. 
DEVICE FOR PROTECTING 

CUSPIDOR-CLEAN1<JR.-O. K>JROUS>J, San and the pa:ts conn:cted to produce a trans­
])'rancisco, Cal. This inventor's improvement : formable obJect. ObJects may be produced upon 
is a contractible and expansible device adapted ! sheets. of paper, pastebo�rd, metal, or ?ther 
for cleaning cuspidors and other receptacles or matenal, manufactured, Issued, or publIshed 
tubular bodies, especially those whose mouths separately, or in book form, or other form, 
or entrant portions are contracted or made of and printed, drawn, stamped, or painted in 
less diameter than the body portion. The rub- colors or otherwise, with single, double, com­
bing and cleaning is done in a rapid and ef- pound, or separate figures or parts, animals, 

SAFE- fective manner. creatures, or the like, which, after being made 
up, when turned inside out or about, will show 
different figures of persons, animals, creatures, VAULTS.-EJ. V. LORIG and U. G. GRAHAM, 

South Omaha, Neb. An object of the invention 
among others is not only to provide a means 
to act with certainty in giving alarms, but 
also at the same time to extinguish fire which 
can be in or near its location at the time the 

Machines and Mechanical Devices. 

LABmLING-MACHINE.-J<'. X. ;\IALOCSAY, 
New York, N. Y. The prineipal objects of the 

or objects. 

invention are to provide means whereby an Pertaining to Vehicles. 

adhesive can be applied to cans or other arti- VEHICLB-WIIEEL.-.T. B. HUN'rDR, Pitts-

l<'I<lED-'l'HOUGH.-G. D. Km�IIL>JI<, Mace­
donia, Iowa. The invention comprises a 
trough proper which forms the base of the 
feeder as a whole, and a part which is hinged 
thereto and consists of a hopper, for receiving 
the feed and a series of transverse partitions 
arranged on the sides of the hopper and divid­
ing the feeding space of the trough so as to 
form a series of what may be called Idstalls," 
each adapted to accommodate the head of a 
single animal. The trough may be constructed 
double or single and easily and quickly alarm is sounded, and at the same time by the 

generation and distribution of noxious gases, 
The drive away burglars or other unauthorized per-

cleaned. 
GATK-.T. M. HIGED, Manson, Iowa. 

cles, to provide for thereafter feeding and ap- burg, Pa. The object of the invention is to 
plying labels to the cans successively onto the I provide a construction of wheel in which the 
portion supplied with the adhesive, and to I rim is cushioned with respect to the hub, 
provide means for manipulating the several special features being an octagonal metal hub, 
essential parts of the machine and feeding the an outer rim, an inner ring, spokes between 
cans, both before and after the labels are ap- the rim and ring, and radial spiral springs 
plied. between the hub and ring allowing free viill'a-

object of this invention is to produce a gate 
which can be formed of wire or similar light 
material, and to provide a construction which 
will prevent the gate from sagging without 
necessitating a construction involving the use 
of a heavy frame for the gate. It relates to 
gates such as used in the fencing of farms and 
gardens. 

GATE.-E . .T. A. RICE, Harvard, Neb. One 
of the several objects of this invention is to 
provide a construction of farm gate, or that 
class of gates adapted to be opened by a per­
son approaching it and closed by a person 
after having passed through the gate, no matter 
whether such person is on foot, mounted, or 
sea ted in a vehicle. 

COMBINED COTTON CHOPPEJR AND CUL­
'l' IYA'l'OIL-R. H. PUR'iELL, Rosedale, Miss. 
'rhe invention i::; a machinp for chopping, or 
cutting out, cotton rows at regular intervals, 
and also for throwing dirt up to the plants 
which remain standing. The runners will al­
ways rest and travel npon the ground, and if 
the team be large, or tall, the front end of the 
frame will be held higher. 'I'his insures the 
chopper striking the row of plants squarely, or 
at right angles thereto. 

sons. 
POST-HOLEJ DIGGER.-R. T. J>J'i�>JY, De 

Pere, 'Vis. �rhere is provision in this invention 
for a simple, durable, economic, and easily 
operated post-hole digger, one wherein the 
blade-carrying portion or body is constructed 
in but two parts, and wherein further the en­
tire structure may be made exceedingly light 
without sacriflcing strength. 

SUSTAINING DEVICID FOR AERIAL VEJS-
SELS.-I. GRun>JR, New York, N. Y. I t  is 
sought by this inventor to provide a penumatic 
device capable of operation from within a 
basket or car of a balloon to direct the balloon 
in one or the other direction or to prevent a 
too rapid descent of the balloon in the event 
of a leakage of gas_ or should the balloon be 
prone to drop from other causes. 

BUICKMAKING-MACHINIiJ.-E. L. MAR'rIN, tions in all directions radial to the hub, four 
Woodburn, Iowa. The invention has reference annular metal plates bcing fitted between the 
to machines for making bricks, and is espe- hub and the ring and lapped and bolted to­
cially adapted to be operated by hand. The gether so as to brace the wheel in all direc­
object of the invention is to simplify and im- tions. 
prove the machine, and the finisIted bricks re- AUXILIAUY I<'1<JLLY AND TIInc.-C. BUCK-
moved by a single operation of one lever. LAND, Habana, Cuba. '1'he invention relates 

1<JL1<JVATOR.-C. A. LINDSTRO;\I, Seattle, to wheels having inflated pneumatic tires. 'rhe 
Wash. This improvement relates to elevators object is to provide means adapted to be 
designed to be used for stacking lumber, and readily attached to or removed from vehicle 
has for its object to provide means simple in wheels of ordinary construction, and when ap­
construction, effective in operation and dur- plied thereto to protect the pmmmatie tire from 
able in use, adapted to be moved about in a injury without interfering with the resiliency 
yard and to elevate and deposit lumber at any of the tire. 

APPARATUS FOR COOLING OR II1<JATING desired height to form a stack. NOTE.-Copies of any of these patents will 
DEEU.---E. �\. ApPELL, Npw York, N. Y. ':rhe 
object of the invention is to provide an ap­
paratus for use in breweries and other estab­
lishments, and designed for cooling beer and 
like liquids in a very simple and rapid man­
ner, or for heating fiuids by the use of steam 
or like heating medium. 

COLLAR.-D. .T. KELLY, Aberdeen, Wash. be furnished by Munn & Co. for tell cents each. 
'1'11e invenLion iB au imVl'ovcment in coIJurR 1 Please state the name of the patf'ntee, title of 
as used on the shafting of machinery, espe- the invention, and date of this paper. 
cially shafting likely to come in contact with 
the clothing of workmen and others. An 
object is the production of a means to be 
placed over the ordinary collar as now in use 
for covering the set-screw head which is the 

Hard_are. 
source of much danger and many accidents. 

PLUNGI�R FOU BOTTLE-MACHIN1<JS.-H. 
Of" General Interest. DOOU-FAST1<JNER.-M. D. MERRING, East .TOHNS, Fairmount, W. Va. '1'he purpose of 

POWD1<JR-COMl'ACTING D 1<J V I C E  F 0 U Stroudsburg, Pa. The object of the inventor the invention is to provide an improved con-
DRUGGISTS.---O. WAR>J, Muskogee, Ind. Tel'. is to provide means effective in operation and struction of plunger whereby to preserve a HINTS TO CORRESPONDENTS. 
'1'his invention pertains to a device for facili- durable in use, adapted to securely fasten a proper and uniform degree of temperature Names and Address must accompany all letters or 

f d ·  t II door so as to prevent it from being opened t th f i t· f h no attention will be paid thereto. This is for tating the subdivision 0 pow er In 0 sma er necessary 0 e success u opera Ion 0 Sile our information and not for publication. portions to be put up in papers or capsules from the outside. The device is inoperative plungers as are commonly used as a part of Referenoes to formpr articles or answers should give 
according to the requirements of the prescrip- when not in use by folding the lower section machines and presses employed in the manufac- [ d".te of paper and page or number of question. 

against the upper and as a spring passes over . . InquInes not answered in reasonable time should be tion being filled by the druggist, and has for ' ture of bottles, Jars, and other tubular glass repeated; correspondents will bear in mind that 
its object to compact the powder into a regular the hinge joint it is stretched and again con- ware. some answers require not a little research, and. tracts, thereby pulling the brace sections firmly though we endeavor to reply to all either by sized body whereiJy the druggist may more eas- together. POWER-SHOV1<JL. - n. B>JLDEN, Spanish ���te[

ur
�� in this department, each must take 

ily estimate the proportional parts and may Uanch, Cal. Mr. Belden's invention has refer-
subdivide the powder into any number of parts WREJNCH.-F. C. MAG>JNH>JIM>JR, Evans- ence to l'mprovements l'n power shovels for dI'g-

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with of equal size. ville, Ind. In the operation of this monkey- ging railroad beds, ores, ditches, and the like, �g2r�::�

. 
of bouses manufacturing or carrying 
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lates to improvements in furnaces, and more midway between the upper and lower loop which the work may be rapidly carried on. SCie:;:I��°'Ji=m��r;,��e�����ments referred to may be 
t' I 

I 
t f d t d f th b frames, and as it is turned it will operate upon had at the office. Price 10 cents each. par ICU ar y 0 '�rnaces a a: e 

f
or e urn- blocks in such manner as to draw the serra- UATCHI�T-POW1<JU.-.T. I-I .  HARDDN, Annis- BOOk
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riC
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e
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.
ferred to promptly supplied on receipt of ing of bagasse, t e fiber re use 0 sugar cane tions, and to free said serrations from cngage- ton, Ala. The invention refers to means, 

discharged from the juice-extracting machinery. ment as may be desired. manual or mechanical, whereby to convert ap- Mine��I:
ke

':in�
r 

f1;
b
:���ination should be distincU, 

The bagasse may be dried before reaching the plied reciprocal motion into rotary motion, and __ _ __________ _ 
grate bars, and may thus be utilized more NUT-LOCK.-C. C. HALGREN, New York, has for its object peculiar, novel, and improved ( 10567 ) 

----------

economically as a fuel. N. Y. The direction of this invention is to means for the purpose stated, involving rotat-
W. W. R. writes: We have 

CONCRETEJ S'I'EEL SUSPENSIO;-if-ARCH.- improvements in nut locks relating to that able shafts operatively connected by suitable 
an artesian well here about 1 ,000 feet deep 

K J. SCHAUW};CK>JR, Clay City, Ind. The type of nut lock embodying in its construction gearing, and a novel form of ratchet power 
that is throwing out salt and white sulphur 

oiJ.iect of the inventor is to provide means a helical nut. When the nut is threaded upon devices. 
water at the rate of 400 gallons per second. 

adapted to enable concrete arches to be con- the bolt and forced to its scat, its threads This is correct. I tested it three different 
will automatically be forced into tight b times, and made it that or a little over. I am structed with a much larger span than is with the threads of the bolt and thus ::u:��� Prime Movers and Their Acc essories. satisfied it will rise in a 6-inch pipe ao to 50 practical at the prcsent time, with less con- lock them together. AUT01IATIC DRAINAGE ATTACHM�]N'I' feet, and probably higher. With say a rise of crete and with a smaller rise. By means of FOR LUBRICATORS.-.T. C. HUllBAIW, George- :;0 feet, what horse-power will it make with a the construction the arch may be made with a w::��ET

his
G
inv

=tion
M��;���H�;N

�ag�O��i�:� town, 8. C. The invention relates to an im- turbine wheel, and what size wheel will it take span of any desired 1ength. 
type adapted for discoverrng irregularities in provement in lubricators for steam engines in to run a flouring mill, or will it do it at all 't 

ANCHOR FOR AIR-SHIPS.-D. THOMAS, the cutting edges of saws, and it is an object which the lubricator is coupled up with the Our town has a population of 600, and could 
San r<'rancisco, Cal. One purpose of the In- of the inventor to provide a gage which is steam pipe for a regulated feed. As lubrica- we light the town with the power from well '! 
ventor is to provide an automatic anchor par- particularly adapted for usc in gaging saws tors of this type contain water it frequently Say eight large electric lights and 400 ill can­
ticularly adapted for usc in connection with with curved cutting edges, such as cross-saws happens that the engineer forgets to open the descent lights for stores and dwellings. A. 
buoyant vessels to effect a landing at a given and the like. drain valve of the lubricator when leaving at Four hundred gallons of water per second at 
point quickly and accurately, and to so con- night, with the result that the lubricators a pressure equal to a head of ao feet would 
struet the anchor that when it has entered the freeze and burst, thereby entailing expense of develop 1 80 horse-power. '1'he number of 
ground claws will be forced out into the ground Heating and Lighting. new ones. 'I'he invention prevents this possi- pounds of water per second, multiplied by 
when the anchor is sub.iected to upward strain, SAFmTY DEJVICE FOR GAS-Bl::U;-ifERS.- bility. !\II'. Hubbard has also received a patent the head and dh'ided by ;',GOO will giv" you 
preventing the anchor from being withdrawn or A. A. CHURCHILL, Portland, Ore. The improve- on an invention designed to provide an auto- the theoretical powpr. If this flow of water 
dislodged until the means are operated for ment pertains to a device designed for the mntic drainage attachment for each lubricator, could be constantly rplied on, from 7G to 80 
permitting the claws to be drawn out. prevention of accidents resulting from the acci- which is entirely indep,mdent of any separate per cent of til(> above horse-power could be 

HOUN-SUPPORT:-V. II .  TIAPlm, New York, dental escape of gas due to a failure to light connection with the boiler and comes into ac- generated by a turbine wlwel, which would be 
N. Y. One object in this case is to provide same when it is turned on, or due to the gas tion by the mere act of disuse of the lubrica- sufficient to light yonr town, with considerable 
in the construction of a supporting device par- having been blown out after being lighted. tor, or shutting down of the engine. margin to spare. It is very doubtful if your 
ticularly for phonograph horns, a novel and '1'he object is to provide a device for closing TUIPLE-}JXPA;-ifSION ENGINE.-W. S. Ly- well will continue its present output at the 
simple clamping device that may be readily an electric circuit and ringing a bell or operat- CAN, Marshall, I l l. In the present patent the pressure which you mention for a great length 
mgaged with a molding of the machine cas- ing any other indicator when unburned gas object of the invention is the provision of a of time. We would addsc you, therefore', to 
ing, and to provide a supporting rod so con- escapes from the gas jet. new and improved triple expansion engine, get an expert's opinion on this point before 
structed that the horn may be supported vert i- APPARATUS FOR PRODUCING MIX- which is arranged to utilize the motive agent making any large invrstlDent. 
cally or horizontally, or, in other words, a l TURES OF GASES OR OF GAS AND ;\IR to the fullest advantage and without back press- ( 10568 ) C. H. M. says : What is the 
universal or interchangeable supporting rod. FOR ILLUMINATING PURPOSES.-H. L . •  ure during the third expansion of the steam. I formula for findIng the horse-power required 



to run an air compressor, given the following : 
The internal dimensions of the cylinder, the 
spppd, and the maximum internal prpssure, or 
the pressure at which the air is delivered from 
th" compressor. A. The horse-power required 
to run an air conlpressor, neglecting friction, 
eljuals the area of the cylinder in square inches 
multiplied by the internal pressure per square 
inch, multiplied by the number of feet which 
the piston moves pel' minute, and the whole 
divided by :�:�,OOO. Taking friction into ac­
count, the power necessary would be nearly 
double this amount. 2. In finding the exact 
horse-power required, would the external press­
u n' be considered ? A. In determining the 
exact horse-power, the differpnce in pressure of 
the two sides of the piston in pounds per 
sljuare inch is the figure that should be used. 
:1. Of what advantage is a several-staged com­
prpssor over a single-staged onp- ? A. A several­
staged compressor has the following advan­
tag('s : 'rhe air is compress0d less in each cyl­
inder, and therefore a l arger amount of air 
('an be forced out of each cylinder per stroke. 
The valve'S work more �mth;factorily, and there 
is less leakage', because the diff(lrpnec in press­
urp on the two sides is less, Second, a small 
amount of leakage does less harm. The in­
crease in temperature due to the c�mpression 
in each cylinder is less, and the air may be 
cooled bctw('en the various stages of the com­
pression. 'rhp work is more nniformly dis­
tributed throughout tht' entire stroke, making 
the compressor run more smoothly. 4. What 
would be the formula for finding the horse­
power rC<Ju il'l�d for a hvo, three, or four stage 
compressor ?  A. The horse-power of th" two, 
three, or foul' stage compressor is found by 
first finding the horse-power of each cylinder, 
by the m<'thod al ready explained, and adding 
these amounts together. 5. Is  there a formula 
for compllting the horse-power of a steam tur­
bine, giyc'n the :steam or ail' pressure and the 
number of cubic feet: of stearn or air delivered 
P('l" minute at n given pressure ? At what 
p l'{,Rsure will a turbine work most economic­
ally ? Does a turbine generate as much power 
with  a given amount of steam as a reciprocat­
ing engine ': �\ . rl'hcre is no reliable formul� 
for computing the horse-power of the stearn 
turbine. In gpnpral, stearn turbines will 
develop about the RUn", horse-power for a given 
amoun t of steam as reciprocating engines. A 
small power 1 ul'binp at 1 20 pounds steam 
pre-ssul'C non-eondpl1sing, wil l  rC'quire 40 or 45 
pounds of RtpHm per horRe-power pcr minute. 
On the oth('}' hand, a ] argP1' tnrbine, designed 
so as to g'et the full h('nefit of the expansion 
of the ::;team, when working with steam at 180 
ponnds 11n'SBt11'(, and condensing, may be op­
erateo with about lG or 1 8  ponnds of steam 
per horse-power per hour. 'l'he h igher the 
stpam pressure, the more e-conomical will be 
the turbine. 

( 1 0569)  W.  M. says : I wish to  experi-
ment with compl'cssl'd ail'. and desire a little 
information on that suhj(�ct. Air com­
pressed to a densiiy of GO pounds to the 
square inch and admitted to a cylinder 3 
inches in diameter for a distance of 2 inches, 
how far will  the piston travel before losing 
all its expansive force '! A l so, at 1 00 and 200 
pounds to the square inch ? A. When air ex­
p:--l nds, its ab801u tn lJre88ure decreases in the 
same proportion that its volume increases, so 
long as the 'temperature remains constant. 
The absolute pressure is  found by adding 1 5  
pounds-the atmospheric pressure-to the 
prCSSUl'e which is  shown by the gage. 'rhus, 
if one cubic foot of ail' at 50 pounds pressure 
expands to two pubic feet, the absolute press­
Ul'e after expansion will  be 50 + 15 -0- 2 = 32.5, 
'l'his eljtwls a pressure of 32.5 - 1 5 = 1 7.5 
])onnds above the atmosphere. In the same 
way, if the vol nillO were increased to 3 cubic 
fe<'t, i hl' final IH'essure would be 50 + H > -o- 3 =  
2 1 .H. rl'his equals a preRsure o f  6.6 pounds 
above the atmo::>phere. This rule can he 
applied to any pressure anti to any change in 
Yol uID<" so long as the temperature remajns 
constant. The rule docs not exactly apply to 
('omprrsst'd a i l' in the cylindf'l', hpeause the 
temperaturp of the air decreases \vhpn the air 
expands, and this oecre'ase in t('mperature 
oPcl'eas('s thp In'('sSul'e somevdlat by the figures 
gi\'('n by the above mIl', When' the expansion 
is not carriE'd too far, h()wen�r, the above rule 
gin .. )� re::mHs \vhkh are approximatply correct. 
If till' fall in tpmIJl'l':l tm'p is known, tire final 
PI'('Ssn]'p, as dl.'tpl'minpd hy th(� nhoyc ruI(', may 
he eOl'rcetcd hy multipl;ying it by the follOWing 

4(iO + t1 
formula : � - ---- where t1 equals the tem-

·1(>O + t:; 
pC'l'aturc of the air in degrp(,s Ii�ahr('nheit at 
the end of thp (lxpansion, and t'2 e(]lHtls the 
t C'ITlIWl'atm'p of the ail' in d('grp(,s II'ah l'cnhpit 
nt the beginning- of tIl(' C'xpansion. 
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question 'l'hey do not use air, water, heat, 1 neer and author of well-known books on steam lives and then only for a f('w Ilfll1rs, on ly 1 0  
electricity, o r  chemicals, but only gravity. engineering. disappear completply after t h" nuptial lligllL 
'l'hey may drive machinery also, but the weight TOMATO CULTURE. By Will W. Tracy. Janet cond udes from a minute study of the 
will  have to be wound up again after it  has New York : Orange Judd Co. 16mo . ;  degeneration of thl' system that thes<, muscles 
run down to its limit. A clock is a machine cloth ; 150 pages ; illustrated. Price, in the q ueen ant of J,IJ8;'W niuer disappear ab-
so driven, and comes well within your require- 50 cents. solutely without any intervention of phllgo-
ments. Nor is  it a perpetual motion machine. The author has rounded up in this book the cytosis. 

( 10571 ) C. S. asks: At what pressure most complete account of tomato culture in NAVIGATTO:,\ BY CO�I J'ASS. By Clinton S.  
does acetylene gas begin to liquefy, a n d  w h a t  a l l  i t s  phases that h a s  ever been gotten to- Bissell, B.A. Flushin'g, N. Y. : C. S. 
chemical can be used to purify it  so that a get her. It is no second-hand work of refer- Bissell. Paper cover ; 32 pages. 
p ressure of 200 pounds , can be used safely ? ence, but a complete story of the practical ex- Price, 50 cents. 
A. The critical pressure of acetylene is 750 periences of the best posted expert on tomatoes A ;'[)Iendid little practical book of instl'lle-

pounds. rr�he critical temperature is quite in the world. No gardener or farmer can tion on navigation by "Dead Ucekoning." Hy 
high, so that it will liquefy in the tank by afford to be without the book. Whether grown its use anyone with a knowledge of sailing 
compression. The tanks contain asbestos disks for horne use or commercial purposes, the should 1)1' able to master the details of the 
which are saturated with acetone. reader has here suggestions and information art, so clearly are all the operations explained. 

( 10572 ) H.  C. D writes:  In a quota- nowhere else available. Since a l l  tlte necessary tables a re contained in 
tion from the Chemical News, in your issue 
of May 25, there is a statement that the tem­
perature of dissociation of water is probably 
about 2,500 deg. C. Water decomposes at a 
temperature less than that of melting platinum. 
Following Holleman'S "Inorganic Chemistry," 
I used a liter flask having a stopper and de­
livery tube. Through the stopper extended 
two copper wires. Connecting these just above 
the water was a coil of No. 26 platinum wire. 
A 1 1 0-volt current was used with a rheostat 
giving varying resistance. With the rheostat 
set to deliver about 14 amperes the wire 
melted. With it set to deliver 1 2  amperes I 
was able to collect a mixture of hydrogen and 
oxygen, shown by its explosiveness. The cur­
rent actually used was not measured. The 
water was boiling during the experiment. The 
melting point of platinum is usually given as 
2,000 deg. C., which would make the decomposi­
tion temperature of water something less than 
2,000 deg. C. A.  It is quite true that water 
begins to be dissociated at a temperature con­
Siderably below that of the melting point of 
platinum, but the process is not completed till 
considerably above the melting point of plat­
inum. It is  commonly taken to begin at 1 ,200 
deg. C. and to be complete at 2,500 deg. C. 
Dissociation does not take place suddenly, but 
gradually. The melting point of platinum is 
given variously by different authorities. The 
Smithsonian tables give from 1 ,775 deg. to 
2,200 deg. Baker & Co., the large workers in 
platinum, give the lower figure. A mean figure 
is  1 ,!l00 deg. Had the Chemieal News stated 
the temperature of complete dissociation to be 
2,500 deg. it would have been more correct. 

( 10573 ) M. S. T. asks : Kindly let me 
know what liquid will expand and contract 
the most and easiest. A. Ethel' expands most 
for a change of temperature of any liquid for 
which we have data, and acetone is next in the 
list. Benzene has the lowest specific heat of 
any liquid for which we have data, and hence 
wilJ expand easiest. 
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TIm VorCE OF THE MACIIINgS. An Intro­
duction to the Twentieth Century. 
By Gerald Stanley Lee. Northamp­
ton, Mass. : The Mount Tom Press. 
12mo. ; cloth ; 190 pages. Price, $1.25. 

ELECTRIC BELLS, INDICATORS, AND AERIAL 
LINES. By Umberto Zeda. Trans· 
lated from the original Italian and 
revised by S. R. Bottone. Author­
ized edition. London : Guilbert Pit­
man. 16mo. ; cloth ; 120 pages ; 109 
illustrations. Price, 8 0  cents. 

A knowledge of electric bells is almost a 
necessity to everyone, so widely are they used. 
The work of which we are writing give'S a 
progressive account of the modern practice for 
installing electric bells, indicators, and aerial 
l ines, with particular stress upon the many 
novelties which the Italians have introduced 
int" the usual ways of working. 
LESSONS IN LEATHER WORK. By Mar-

guerite Charles. New York : F. W. 
Devoe & C. T. Raynolds Co. 16mo. ; 
paper cover; 56 pages. Price, 35 
cents. 

Although the art of leather-decorating 
reached a very high stage in the middle ages, 
and for several centuries following, its possi­
bili ties are scarcely realized nowadays. The 
tools required are not expensive, and the skill 
necessary to achieve at least passable results 
can be acquired without excessive practice. 
The translation of Miss Charles's pamphlet 
should give an impetus to leather-working 
that will take away tile haunting memories of 
the "burnt-work" horrors of a year o r  so ago 
by the attractiveness of the newer products of 
the art. 

THE EFFECT OF DIE'!' 0;"1 E;'o[DURANC};. 
Publications of Yale University. By 
Irving Fisher, Ph.D. New Haven, 
Conn., 1907. 

the text, there is a saving in time in bringing 
up the day's work. 

SIMPLg PHOTOGRAPHIC EXPI';BDIE :'<'TR, By 
F. Thorne Baker. London : Pel'eival 
Marshall & Co. 16mo. ; paper cover;  
68 pages ; illustrated. Price, 25  
cents. 

A short treatise for sud} followers of 
photography as aro of an inyes Ug·ative turn 
of mind. It contains a numhpr of sj mplf�, y(�t 
most interesting, experiments with photographic 
mal.Pl'ials that anyone ('an pprfol'lll however 
slight his theoretical training llWY h a \'(' IH)(ln. 
The directions for making f;pnsit i�('d pnpPfS. 
and "orthochromatic pl ates" plaee a most ill1� 
portant part of pho tography within the grasp 
of the amateur. 
LIGHT A!'o: !) SHADE. By the Duffner & 

Kimberly Company, New York. 
16mo . ;  paper cover. 

A really charming little book on Period 
Decoration, showing how the p J'o(hu't!S of the 
firm by whom it  is published have been de­
veloped along harmonious linps. 'rho text is 
most instructive and readable, and the illus­
trations are of a very high artistic qua l ity.  

THE LONG LEAF Pnm IN VmGI N  FORE�T. 
A Silvigil Study. By G, F. Schwarz. 
New York : John Wiley & Sons. 
16mo. ; cloth ; 136 pages ; illustrated. 

Li l{(� a l l  nat iol1t: that have had enormous 
natural resourees at their disposal, we have 
been lavish of onr timber supply. Our forests 
were so widely extended that it seemed absurd 
to think that they could ev,'r be exhausted. 
;\'ow we realize that w" can hope to Itave a 
Hufficient supply of l umhel' for onr futllrc� needs 
only by carefully g'n:tnling our rplwllnlng 
woodlands. 'rhis volum(� a(lds 10 1 lw knowJ<>dge 
of the life-history of a most important forest 
tree, the "long leaf pint'.:' Along almost the 
entire · soutlferri seabo��r�l,  as wdl as in sevC'ral 
isolaLpd arcas, thi:-; tn'() iN t ilt' pl'('vaiiing tim­
bel'-growtll ; its l u m ber value is  COJ'l'l'sponu­
ingly great. 21'11'. Schwarz has hall admirahle 
opportunities to Btudy t he various conditions 
dcscl'ilwd in his book, and has pl'odueed a 
work of value to all who take an interest in 
the welfare of our forests. 
RE�IPLACE-'YlJ<�NT DES MUSCLES VlBHATEURS 

DU VOL PAl; ])JS8 COLOKNES D'ADIPOCY'l'l>;S 
CUEZ LgS FOL:1DI IS, Apm:� LE VOL 
NJ:l'TIAL. Extract des Comptes Ren­
dus Hebdomadaires des Seances de 
l'  Academie des Sciences. Paris. 

A number of more 01' less rhapsodical essays 
on the spiritual side of machinery. They 
mark the passing of the "poct of uselessness," 
and the advent of the poet who can see beauty 
in mechanical perfection. 

Dr. Fisher's monograph is a ,  valuable con­
trihution to the very scant literature on the 
subject of endurance, His experiments were 
conducted largely to verify the claims of 
Horace I<'letcher as to the effects upon endur­
ance of thorough mastication combined with 
implicit obedience to appetite. Dr. b'isher 
finds that 1111'. Fletcher'S claiws, so far as 
they relate to endurance, are justified. 'rhe 
results observed during the experiment may be 
summarized as a slight reduction of total food 
consumed, a large reduction of proteid element, 
especially for fresh foods, a lessened excretion 
of nitrogen, a slight loss of weight, a slight 
loss of strength, an enormous increase of 
physical endurance, and a slight increase in 
mental ability. The practical value of the 
experiment consists in the fact that any lay­
man can apply it with or without knowledge 
of food values. The wing-muscles of ants fun('tion during a 

O",E YEAR'S GROWTH IN THE RAILROAD DE-
period which may not be IIlOI'I' than a few 

BEAN CULTURE. By Glenn C. Sevey. New PARTMENT FOR THE YEAR 1906 A�D minutes in duration. 'rJ1P in�'I .. $tigations of 
York : Orange Judd Co. 16mo. ; TI-IE OUTLOOK FOR 1907. Issued by 1\1. Janet show what OeCOlllPS of these muscles, 
cloth ; 130 pages ; illustrated. Price, the International Committee of the 

the most bulky of those whidt the insect !lOS-
50 cents. Y. M. C. A., 3 West 29th Street, New 

sesses. 

A practical treatise on the production and York city. """����""��""��"""", �"_,,,,""'"' ... _ .. _"'-"'-"'-.... --""�� 
marketing of beans. I t  includes the manner '1'0 those unacquainted with the ramifica- INDEX of growth, soils and fertilizers, best varieties, tions of the organization, the Year Book of 
seed selection and breeding, planting, harvest- the Railroad Department of the Y. M. C. ,L 
ing, insects and fungous pests, composition and will  prove a revelation. With its one .hun­
food value ; with a special chapter on market. dred and sixty-two buildings, this association 
by Albert W. Fulton. A practical book for the reaches a membership of Gver eighty-four thou­
grower and student alike. sand ; for the most part men whose liYes would 
CgLERY CULTURE. By R. W. Beattie. New be devoid of religious infiuence if it were not 

OF INVENTIONS 

York : Orange Judd Co. 16mo. ; for the opportunities of worship offered by 
cloth ; 147 pages ; illustrated. Price, this society. When one sees that the attend-
50 cents. ance upon religious exercises is aboye 80 per 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

June I I , 1 907. 

dard reference of great interest to persons 
A practical guide for beginners and a stan- cent of the total number of members, one can A N D  
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B draw some idea of the magnitune of the work 
already engaged in celery growing. It contains carried on. 
many ill ustrations giving a clear conception of MECHANICAL TRIANGULATIOXS IN FREE-

l See note at end of list about copIes of these pateuts.] 

the practical side of celery culture. The HA",IJ DRAWING. By Frank Aborn. Acid. manufacimiug diall,.\ l lwhilnric, �1. 
worl, is complete in every detail, from sowing Cleveland, Ohio : Cleveland Pub- Addi�,�'raa�}(I "��biractiIlg ' l;",;:iliI l�" ' .1 .  (j,  8r.U,U�2 
a few seeds in a window-box in the house for lishing Company. 12mo. ; paper BppIl"t!'r , , .  " . . .  , , , , , " , , , . , , . . . , , ' , . 
early plants, to the handling and marketing of cover ; 44 papes ; illustrated. Price, ��gn'1tul'"�l�::;��lt�lsla��li�c/1t, 1'i;I'hl��".t::�S:: : 
celery in carload lots, 

-
50 cents. Adjustahle staIld, II. & A . . J, BlldlaIld " . 

STEAM TRAPS. By VV. H. Wakeman. Jer� A description of a method of drawing by ��!l�1tir��h1�I�i�'�'tl1;(1' ��·h}:'P(�i\!'u�.t;l�'(��: · �.(')�I� 
sey City : Joseph Dixon Crucible triangulation, which, when mastered, enahles lleeliou device for tllP frawes of, Bpll 

h '1 & McNeil . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hf)G,BB8 Company. 16mo. ; paper cover. t e pUpl to make rapid progress in free-hand Aerial v�ssel, h D. }]" l'l'kk , . , . " , . .  , , ' . �G6,H!lf) 
niany steam-users seem to think that the drawing. A l though best adapted for the copy- !ifo;,lJiEilll���Iit����l .l\: '  (·,jl�l·l;li);l�I·(i . : : : . . . . . . .  �g!{,��� stf'um trap is a luxury to be indulged in only ing of- objects ,"vhieh arc all in one plane, the Alloys, pl'odudioll of cull'iuHl , VOl! Kugt'l- ' 

( 1 0570) W. T. H. asks : Can you tell affol'd to spend their money on l�seless COD- to subjects baving three dimcnHions. rrhe ��ctg�)�:l t�:'�1J�:·i'���:�:ll t�\'·I'�;'�:·He�()�'S.r<��k�(�;1 : : : : ����'�:;�; 
by the operators of l arge plants who can 

I 
system can be so modified as io be applicable gell & �e\\'al'(l . , . . , " . , " . , '  XGG,475 

me if there i.s an.v maehirw inventr-d or put- tl'aptions which have nothing in their favor author's manner of expressing his ideas is Animal trap, .T. �l. Kpllog'g- H�fi:.sN;� 
"XCeIJt that they arn "the vel'y lates't," N' o rathe

.
r invo

. lved 
. in p

.arts of his work
. , but the Animal trap, C, j.', Lallip . . . , ' , . , , " ' , " ' , 8,'U,SS9 

(),I t ()d ( ot' in usp) to produce power by any of '--' �, - . Auimals fl'Ol.ll �i:l hI(�::.. lllNlll� fo!' re}(-'usillg 
\y liat HI'(' cnllpd tIl(' mpchanical powers, RllCh device that utilizes a waste-product is a benefit derIved IS qUIte worth the slIgl1t exira amI leadlIlg, �\. T. UlIthvel l  . . . 85fi,727 
," i l1p \\'prJ,gp, tlw S('l'('W or level', as a motor luxury, however slight the saving may be ; if trouble in gaining it. :��;;h a�::l'P�:;;:hul�� ��Z,�:�;���l:" . �;';l;i,i';(:li." J: 85

t;
,
7 1

� 
soh-I,\' w i t hout any other agent Whatever, Rueh the saving is great, the device becomes a neces- HISTOLYSE, SANS PI-IAGOCYTOSE, DES Mus- Kolmwh . . . . . . . . . 
n ;;; air, watpi', C'}petl'i<'ity, h(,Rt in any forrn or sity. The Hteam-trap ('an be placed in this CLES VIBRATEURS DU VOL, CHEZ LES �t���l7t;.��nl(�1 <trN;�<���t{�\��, \\,.�

I���·S��\��)t : · · · · · · ·  
('hpmical s ;  simply a mpchanical motor to drive last class, for its Raving-power, l arge as it  is REINES DES FOUR:J.ITS. Extrait des Alltollmtk HwitC'b, G. :i\lattlH'wH 
or opprate maehinpro" ! T do not mean the : tmner any circumstances, increases with the Comptes rendus hebdomadaires des Automohilp ,,-11 ee! , J,  IL Hael«'r 
pel'lwtnal motion fi('m] bnsiness, but something cost of fuel. The Joseph Dixon Crucible Com- Seances de l'Academie des Sciences. 

Aut(;:;;;;:)il� . ��·iVi.Hg , ��PC��I1I�lll: , I':', J: , �':\\ .- gfiO,486 
to pusb and pnll  with for somt't.hing. .\. We pany, Je'rsey City, N . . T . ,  p �blish a very inter- �aris, 1907. T. 144. Pp. 393. Bai\I;:::�),kS'aii/'fc;�:',�:nt'm�ol,�iI'�I , al\\! Il I)!:T1:;,�:: 

�i)n,2()4 
:-1;)7. 00;) 
,s;jH,::Ot 
;";:JG,:'m2 
N;)(;,7;)7 

do not know of any motor as a generator of ,'st m g  pamphlet on the subJect of stearn traps ThIS short but valuable discussion by 111. ward ' " HfiG,867 
l)()w('r f;ueh as yon call for, hut a }e'ver 01' any \\ hich should be in the hands of p.verv ::>te'am- I Charles .Tanet well known to entomolooists lhlkillg'. PO\\:d\�l' llnd makill.l.!; I hl' :-;1l1�\ (' , o. 
other of tIH� meehanieal p()\vers, by thp aid of plant operator. It is an il �ustratpd dp�cription for his splendid studies of ant Hf(\ is d('v

l->
otcrl HHII�t:�I:;.iJ�i \�·k(;�:l: ·  i.': . i· . .

.. �. I f." -.-r: 'J l�::l�!���:�� 
a \v('ight, acting nndpl' gravity, will gpnerute of tht' several varieties, WIth valuahle sugges- to an analysis of the system of the muscles I BanjO sunpOl:t, l� . B. 1'1P�1' 

�fi(J, G7:1 
S5G, 6:�4 
856,804 

flower an(j comes' wI'thl'11 the II' wI'ts of your t' b W H '" k t t . h' h d . I B,u ! pI eluillmg and (,l"ozlIlg lluwhillP. C. ". IOns y n .  . '. a eman, exp"r s eam engl- I w IC are use by ants but once during theIr J. Alley . . . .  , ' , . ' ,  . .  , 856,0(;1 
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Boats, modeling for speed, J. F. Twigg . . . .  856,745 SKIDOO' M a r i n e  Boiler flue, J. H. Davenport . . . . . . . . . . . .  856,516 . E . Boiler tube cleaner, W. S. Elliott. 856,627, 856,628 . • n g i n  e Book backs, fDrming. A. J. Kroenckc . . . . . .  8�7.003 2 3 H P 8 E · 3 Book or pamphlet, J. A. Ward . . . . . . . . . . 8u6,748 to • •  are ngme $'2 Bookcases, alining device for sectional, 

Swiftest, mostpowe�ful, e�cier:t and I C. J. Lundstrom . .  : . . . . . . . . • . .  0 • 0 ' " 856,970 
reliable 2-Cycle engme of Its size on Boots and shoes. and leggmgs, etc., fasten-
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A M O N E Y  M A K E R  
Hollow Concrete Building Blocks 
Best. Fa ... test. Bimplest, Cheapest 
.Machine. Fully guaranteed. 

THE PETTYJ OHN CO. 
615 �. 6th Stret::t. 'I'erre Haute. Ind. 

ORIGINAL BARNES 

p����ve Upright Drills 
10 t o  50.inch Swing 

Send for Drill Catal<J{lUe. 
w. F. & J N O .  BARNES CO. 

(Established 1872) 
1 999 Ruby St •• Rocklord, l II.  

SENHITIVE LABOl{ ATOItY BALANCE 
By N. Monroe Hopkms. This " built-up " laboratory 
balance will weigh up to one pound and will turn with a 
Quarter of a postage stamp. '.rbe balance can be matle 
by any amateur" skilled in the use of tools. alJd it will 
work as well as a �125 balance. fl'he article is accom­
panied by detailed working dm,wings showing various 
stages of the work. This article is contained in SCIEN­
TU'le A MEIUCAN SepPJ.:KMENT, No. 1 1 84. Price lO 
cents For sale by .:\1U�:;.r & Co .• 361 Broadway, New 
York City. Qr any bOOkseller or newsdealer. 

Andrew Carnegie, Thomas A. Edison 
and many other successful men be ... 
gan their careers at 'relegrapl� 

Operating. Wby don't you 
learn? For $1.75 we will 

send you a complete 
N. D. outfit with 
book of instructions, 
bsr express (not pre, 
paid). Send for cata­
log of electriC appa. 
ratus. supplIes and 

J novelti.es. 
J. H. BUNNELL & Co., Inc., 20 Park Place, New YorK 

Kerosene Oil Engines 
Marine, Stationary, Portable 

:\:0 DANGER, 1I1aximumPower, Light· 
est Weight. Simple. Reliable, Economical. 
No Batteries, Self Ignition by Compres­
sion. ��Uny gunranteedo Write for Cata­
logue S. A. IIY No charge for packing. 
INTER.NATIONAL OIL ENGINE CO. 

38 Murray St., New York, U. S. A .  

'PAT:·E N T S 
Onr Hand Book on Patent., Trade·Marks, 

etc . •  sent hee Patents procured througb 
Munn & Co. receive free notice in the 

SCIENTIFIC AMERICAN 
MUNN & CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St.,Washingt.on,D.C, 

Keystone Well Drills 
for Artesian and Orrlinnrv\Vater 
W .. lls ; !\1ineral P�ospeciing an!l 
Placer Testin� f<)r Dredg-ers ; 
Deep Drilling- for Oil and Gas ; 
Contractor':;; Blast Hole Drilling, 
River and > Harhor Exploration, 
etc. Our five catalogs are text· 
books in these Imps. 

Bottle, non-refillable, F. W . Johnson . . . . . .  856,406 
Bottle, non-refillable. E. C. Shilling . • . . • . • •  856.735 
Bottle, non-refillable, I. 1. Kremer . . • . . . . . .  856,785 
Bottle stopper, G. Kirkegaard . . . • . . . • . . .  856,472 
Bottle stopper, non·refillable, G. B. Okey . .  856,902 
Box, F. H. G. Morse . . . . . . . . . . . . . . . . . . . .  856,281 
Box opening device, J. E. Lee . . . . . . . . . . . .  856,964 
Braiding machine, R. C. Rahm . . . . . . . . . . .  856,985 
Braiding machine carrier, J:i'. Duenkel . . . • .  856,946 
Brake construction, V. Lamb . . . . . . . . . . . .  856,266 
Brooder, D. K. Groff . . . . . . . . . . . . . . . . . . . .  856,696 
BrUSh, J. F. Mumford . . . . . . . . . . . . . • . . . . . .  856,284 
Brush, J:i'o M. Aufsesser . . . .  _ . . . . . . . . . • • . .  856,834 
Brush and mop holder, combined, G. A. 

'Fraser . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . .  856,238 
Brush, fountain glue, A. D. Hyman . . . . . . • .  856,641 
Brush holder, W. O. Cutter . . . . . . . . . . . . . .  856,515 
Bucket, self-dumping, B. A. Baus . . • . . . . .  956,211 
Buckle, .T. J. Buchanan . . . . . . . . . . • • . • . .  856,678 
Buckle, J. A. Wilson . . . . . . . • . . . • . . . • . . • .  856,829 
Buffing roll, M. Prevost . . . . . . . . . • . . • . . . . .  856,601 
Building block machine, W. J. Arm-

bruster . . . . . .  . . . . . . . . . . . .. . . . . . . . . . . . . .  856,383 
Burglar alarm, K. Eo Hartmann 0 • • • • • • • • •  856,953 
Butter, oils, lard, and fats, apparatus for 

renovating and refining, Martin & 
Jones 0 0 • 0 • •  0 • 0 • • • • •• • • • • • • • • • • • • • • • • • •  856,355 

Butter oils, pneumatic agitating tank for, 
Martin & Jones . . . . . . . . . . . . . . . . . . . . . . 856,354 

Butter, renovating and refining, Martin & 
Jones . . . . . . . . . .  , . . . . . . .  , . . . . . . . . . • . . . .  856,353 

ButtOll, collar or cuff, T. Ho Sparks . . . . . . . . 856,819 
Buttonhole stitching machines, needle bar 

mechanism for, E. B. Allen . . . . . . . . . . 856,617 
Cabinet, medicine, O. Jaeger . . . . . . . . . • . .  856,587 
Cabinet, rotary stand, A. II. Case . . . . . • . • .  856,764 
Cabinet, thread, C. E. Dove . . . . . . . . . . . . . .  856,945 
Cable roller, W. Callahan . . . . . . . . . . . . . . . .  856,335 
Calculating machine, L. G. Julibn . . . . . . . .  856,349 
Calling device, automatic, W. O. Beck . • . .  856,386 
Camera focusing screen, F. A. Brownell . . . . 856,618 
Candy making machine, W. T. Hudson, 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,959 
Candy spillning machine, controlling an elec-

tric, A. D. Robinson . . . . . . . . . . . . . . . . .  856,424 
Canning apparatus, J. K. Pharr . . . . . • . . . .  856,909 
Cap, :VI. L. Glass . . . . . . . . . . . . . . . . . . . . . . . . 857,000 
Car coupling, E. F. Pendexter . . . . . • . • . • . .  856,489 
Car coupling. W. F. Kiesel, Jr . . . . . . . . . . . • 856,530 
Car grain door, Smith & Roadifer . . • . . • . . 856,663 
Car grain door, J. Edman . . . . . . . . . . . . . . . . 856,775 
Car, pressed steel, W. G. Wagenhals . . . . . •  856,435 
Car vf'ntilator, G. L. Archer . . . . . . . . . . . . . .  856,n:)4 
Car wheel, T. P Blair, Jr. . . . . . . . .  856,675, 856,677 
Car window cleaner, T. J. Short . . . • . . . . . •  856,428 
Cars and the like, safety guard or fender 

for tramway, G. Hauff . . . • . . . . . . . . . . . . 856,253 
Cars, etc. , driving gear for motor, L. 

Iversen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,703 
Carbureter, W. H. C. Higgins, Jr . . . . . . . . 856.638 
Carbureter, McCormick & Miller . . . . . . . . . . . 856,654 
Carbureter for hydrocarbon engines, T. 

Huber . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  
Carriage feed me('hanism, F. Neudortf . . . . . .  . 
Carriage storm protection, M. D. Stocking. 
Cartons, manufac .. ...tre of moisture proof, 

856,958 
856.656 
856,375 

H. G. Eckstei1i . . . . . . . • . . . . . . . . . . . . . .  856,853 
Cartridge, H. Maxim, reissue . . . . . . . . . . . . . . .  12,660 
Case. See Ge ... case. 
Cash recorder, A. F. Staples . . . . . . . . . . . . . 856,374 
Cash l'egistt'ring till, J. A. Prestwich . . . . •  856,294 
Casting apparatus. H. H. Doehler . . 856,772, 856,773 
Castings, mold for making steel, Co Hags-

trom . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . • . • . 856,251 
Canstic ppncil holder. J. J. Requa . . . . . . . . .  856,296 
Cellulose, manuf&cture of threads, films, 

or other forms of, M. Fremel'Y, et a1. 856,857 
Cpment or concrete construction, armored, 

G. Ajello . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,615 
Centering construction, C. H. Scammell . . . 856,371 
Chain, J. Kingston . . . . . . . . . . . . . . . • . . . . . .  856,350 
Chain, R. W. Dull . . . . . . . . . . . . . . . . . . . . . . .  856,398 
Couin, W. T. Ja . . . . . . . . . . . .  856,528, 856,529 
Chain snap, P. J. Scanlon . . . . . . . . . . . . . .  856.606 
t ain snap hook, watch, E. L. Robinson . . . .  856,913 
Chah1, weld less, S. K. von EcsegbY . . . . . . 856,947 
Chain wrench, H. J. Kahne . . . . . . . .  _ o .  ' "  856,589 
Chair fan attachment, rocking, J. E. Gil-

bert . . . . . . . . . . . . . . . . . . . . . . . .  856,247 
Cheese cutter, G. � .... Kries.el . . . . . . . . . . . . . . 856,474 

KEYSTONE WELL WORKS Cheese cutter, W. G. Templeton . . . . . . . . . . 856,499 
Beaver Falls, Pa. Cheese cutte. , J. W. Culmer . . . . . . . . . . . . 856,514 

_ _ ___ .__________ Cheese eutter, A. K. Gillespie . . . . . . . . . . . .  856,950 

Important to Subscribers for 
Scientific American 

in Canada 

Cheese ('utter, computing, T. C. Braskett . .  856,389 
Chlorination barrel, \Vo J. Armbruster . .  _ 856,384 
Chuck, drill, 1<'. G. H. Heynau . . . . . . . . . . . . 856.699 
Chuck, rock d�iII, C. A. Hultquist. . . . . . . .  856,877 
Churn, W. L. Clifton . . . . . . . . . . . . . . . . . . . . . .  856,844 
Cigar boxes, device for preventing the 

fraudulent refilling of, T. M. Losie, Jr. 856,481 
Cigar bunching and wrapping machine, J. 

A. Bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,201 
Cigar holding attachment, W. C. Oliver . . . 856,362 
Cigarptte L arhine pasting apparatus, G. 

Tickner, Jr. . . . . . . . . . . . . . . . . . . . . . . . . .  856,823 
Circuit breaker, B. P. Rucker . . 0 o . . . . . . . . 856,425 
Cistern mold, W. B. Dorward . . . . . . . . . . . .  856,852 
Clo,et attachmpnt, 1<'. M. Jacob . . . . . . . . . .  856,468 
C]osn�l'e, ll�_ H. P2!n er . . . . . . . . .  0 • • •  _ _  0 0 0 " 856.903 
Clothes line prop, Williams & Seacrist . . . . 856,994 

All Classes, Ages 
and Sexes 

The Satisfactory Beverage 
It satisfies the thirst and pleases the palate. Re­
lieves the fatigue that comes from over-work, 

over-shopping or over-play. Puts vim and 
go into tired brains and bodies. 

Cooling-Refreshing-Delicious, 
Thirst-2uenehing 

Guaranteed nnder the Pure Food and Drugs 
Act, June 30, 1906. Serial No. 3324 

Se. Everywhere 

Asbestos and Mainesia Products 
STEAM PIPE AND BOILER COVERINGS. ' ''J-M'' ASBESTOS ROOFING. 
ASBESTOS PACKING (For all purposes). ASBESTOS FABRICS. 
ASBESTOS FIRE·RESISTING CEMENTS. KEYSTONE HAIR INSU LATOR. 
ASBESTOS BUILDING MATERIALS. ELECTRICAL SUPPLIES. 

M. VV. d O M N S- M A N V I L L E  CO. 
New York, M i lwaukee, Chicago. Boston, Philadelphia, St. Louis. Pittsburg. Cleveland, New Orleans, Kansas 

City. M i nneapolis, San Francisco. Los Angeles. Seattle. London. 

"Wou ld You Ii keTo Know 
T@lEverx PostingYOu 
tia(le To:(lax 
Is-Correct�'? 

I
F you would-let us show you the Burrough8 

Proof of Posting System, which shows you 
how to prevent errors in posting and will 
guarantee a Trial Balance when used with 

the Burroughs Balance Sys­
tems. C o m  p i e  t e explana­
tions and some sample forms 
sent for a request on your 
business letterhead and by mentioning 
American. 

This great labor, time and money saving short-cut is 
but one of the many equally valuable economies the 
Burronghs makes possible. 

It is one of the reasons why the Burroughs is built in 
the largest adding machine factory in the world. Ninety 
per cent. of all adding machines sold are Burroughs. 

?2,619 Burroughs were in use by more than 25, 000 
�us

.
mess hou�es June 13, 1907. It is the only adding and 

hstmg machine-why, the Burroughs sells one machine 
every fifteen minutes of a ten-hour day and keeps over 1800 men busy meeting the demand, AND, the Bur­
roughs is guaranteed to do more, do it better, and to last 
longer than any other make. 

Owing to recent changes in the 

Postal Laws, copies of SCIENTIFIC 

AMERICAN mailed to addresses in 

Canada will have to be prepaid by 
stamps affixed at the rate of one cent 

for each four ounces or fraction thereof. 

Clothes line reel, C. D. Dittman . . . . . . . . . . . .  856,684 
Clutch, W. II. MacDonald . . . . . . . . . . . . . . . . 856,971 ;;()l ......... _ .......... rtlt.... � dd+ :::t11It It+ Clutch. friction. C. J. Gadd . . . . . . . . . . . . . •  856,692 .& ..... � �  ...... ..... .p '" � tug e�,"a:.c tU.e Coas
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, . .  �: 856,919 89 Amsterdam Avenue, 
QI:;c. 

• Detroit. Michigan, V, S. A. Commencing May r ,  I907, the rates 
for subscriptions for our periodicals 
mailed to Canada, postage prepaid, will 
be as follows : 

Coaster brake, A. Larsen . . . . . . . . . . . . . . . . . .  856,532 
Coating pipes and other articles, apparatus 

for, C ,€I. & Pitman . . . . . . . . . . . . . . . . 856,996 
Coke working apparatus, G. F. Myers . . . . 856,980 
Collar, horse. J. F. Mott . . . . . . . . . . . . . . . .  856,649 
Collars, cuffs, and the like, creasing and 

PER YEAR folding machine for, H. Gprhardt . . . . . 856,695 
Color combination In rooms, exhihiting de-Scientific American 

Supplement 
American Homes and Gardens 
Scientific American and Supplement 

(to one address) 
Scientific American and American 

Homes and Gardens (to one address) 

$3.75 vice to show harmonious, W. Church . . 856,222 
Colter clamp, adjustable, J. H. & H. L. 

5 50 Allin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856,200 • Combination lock, A. W. Hoag . . . . . . . . . .  856.700 

3.50 g�:::��i�1�/r;,��ns';;, \�
H

·S�g:�ie'%: . .  �:��: : :  �g�:��g 
8.25 g��6·�i�

ng
bl����

ce�n�· a�ifiR:fP����e; ' '��id 856,573 

for making, "T. A. Bpnton . . . . . . . . . . 0 o .  856,213 
Concrete buildIng blorks and artificial stone, 

machine �� molding. R. Edmondson . . . .  
6.25 g�����i: �¥J;��l�' E: ��

w
:[c'ri���id : : : : : :  

Conveyer, W. T. James . . . . . . . .  _ _  . . . . . . . . .  . 
Conveyer, Dahl & Whitely . . . . . . . . . . . . . . . .  . 

MUNN & COMPANY, 
Cooking u nsi1, Bacon & Baldridge . . . . . • .  

Publishers Cooking uten8.1. J. Behringer . . . . . . . . .  . 
Cooking utensil holder and sad iron beater, 

combined, M. B. Bassf'tt 0 • • • • • • •  _ • • • • •  

Corn hanger, t,� d. C_ D. Snyder . . . . . . . . . •  
Corn sllklng machine, I. S. Merrell . . • • • • 

856.340 
856.702 
856.409 
856.527 
856,682 
856,509 
856,671 

SCIENTIFIC ArtER.ICAN OFFIC', 

361 BROADWAY, NEW YORK 
856,935 
856,818 
856,894 

The Hoxie Expanding Bullet 
The only bul let that alwa'ys expands on animal tissue 

The most humane bullet yet produced. Made in all calibres. 
.25, .30. and . 3 3  calibres do the work of .45. 

For sale by all dealers, or write direct to us for 
convincing evidence of its effectiveness. 

Hoxie Arrununition Co. 
340A Marquette Bl<Jg. , Chicago, III.,  U.S. A. 
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Important Books 
The Scientific American 

Cyclopedia of 
Receipts, Notes and Queries 

1 5,000 RECEIPTS 
734 PAGES 

Price $5.00 in cloth ; $6.00 in sheep ; $6.50 in 
half morocco, postpaid. 

Mechanical 

TH:;i��Ie;"���cl�r
k

c�!: 
pilation of the most use­
ful Receipts and Replies 
given in the Notes and 
Queries of correspond­
ents as published in the 
SCIENTIFIC AMERICAN 
during the past sixty 
years ; together w i t  h 
many valuable and im­
portant additions. 

Over Fifteen Thousand 
selected receipts are here 
collected ; nearly every 
branch of the useful arts 
being represented. It is 
by far the most com­
prehensive volume of 
the kind ever placed be­
fore the public. 

Movements 
Powers, Devices and Appliances 

By GARDNER D. HISCOX, n.B. 

Large 8vo, 402 Pages, 1 649 Illustrations, with De-

scriptive Text. Price $3.00. 

A DICTIONARY of Mechanical Movements,Powers, 
Devices and Appliances, embracing an illus­

trated description of the greatest variety of me­
chanical lllovements and devices in any language. 
A new work 011 illustrated mechanics, mechanical 
Inoveluents, devices and appliances, covering nearly 
the whole range of the practical and inventive field, 
for the use of Machinists, Mechanics, Inventors, 
Engineers, Draughtsmen, Students, and ·all others 
interested in any way in the devising and operation 
of mechanical works of any kind. 

Mechanical Appliances 
Mechanical Movements and 

Novelties of Construction 

AN Encyclopedia of Mechanical Movements and 
Mechanical Appliances, including many Novel­

ties of Construction used in the practical operation 
of the Arts, Manufactures, and in Engineering. 
For Engineers, Draughtsmen, Inventors, Patent 
Attorneys, and all others interested in Mechanical 
Operations. 

By GARDNBR D. HISCOX, M.B. 

Being a Supplementary Volume to the Author's 

Work entitled Mechanical Movements, Powers 

and Devices. Contains 1000 Special nade 
Bngravings. 400 Pages. Cloth 

Bound. Price $3.00. 
The above two volumes sold together for $5.00 Postpaid. 

Electrician's Handy Book 
By PROF. T. O'CONOR SLOANE, A.M., E.M., Ph.D. 

Handsomely Bound in Red Leather, with Titles 
and Bdges in Gold. Pocket Book 

Style. Price $3.50. 

A THOROUGHLY practical reference book of 768 
pages, covering the entire field of electricity. 

Contains no useless theory. Everything in it is to 
the point and can be easily understood by the stu­
dent, the practical worker and the everyday work­
ing electrician. The advanced electrical engineer 
will also receive great benefit from its perusal and 
study. 

It 1S a work of the tnost modern practice, written 
in a clear, cOlllprehensive Inanner, and covers the 
subject thoroughly, beginning at the A B C  of the 
subject, and gradually takes you to the more ad­
vanced branches of the science. It teaches you 
just what you should know about electricity. 

Practical Pointers 
Patentees 

For 
Containing Valuable Information and Advice on 

The Sale of Patents 

An Elucidation of the Best Methods Employed by 
the Most Successful Inventors in Handhng Their 
Inventions. 

By F. A. CRESEB, n.B. 

144 Pages. Cloth. Price $1 .00. 

MUNN & CO., 361  Broadway, New York 

Scientific AIIlerican JUNE 22, 1907. 

Cotton compr'(>ss or baling machine, port-
able, J. W. Phillips . . . . . . . . . . . . . . . .  856,803 

Cotton separator, W. A. Patterson . . . . . . . . 856,421 
Coupling. See Car coupling. 
Coupling, O. A. Morris . . . . . . . . . . . . . . . . . .  . 
Cradle, self-rocking, L. C. Hantske. � . • •  0 � ,  
Crater, fruit, C. C .  Teague . . . . . . . • . . . .  0 • 
Creosote and product thereof, treating, A. 

856,795 
856.580 
856,993 

G. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,975 
Crop thinner, A. B. Downs . . . . . . . . . . . . . . . .  856,685 
Crushing ana grinding mill, vertical, T. L. 

& T. .J. Sturtevant . . . . . . . . . . . . . . . . . .  856,311 
Crushing rolls for ore, rock, and other ma-

terial, T. C .  Walker, Jr . . . . . . . . . . . . . . . .  856,559 
Culinary utenSil, J. H .  Collins . . . . . . . . . . . . 856,446 
Cultivator foot, C. L. Fel'riott . . . . . . . . . . . .  856,237 
Cultivator harrcw attachment, corll, C. J. 

Kirkeberg . . . • . . . . . . . . . . . • . . . • . . • • . . . .  
Current motol', alternating, B. G. Lamme. 
--Curtain fixture, P. A. Honghtaling . . . . .  . 
Curtain rod and making it, extensible, C. 

856,471 
856,477 
856,874 

H. Thurston . . . . . . . . . . . . . . . . . . . . . . . . . 856,316 
Curtain roller, 1-1 Ii . Evans . . . . . . . . . . . . . .  856,454 
Curtain supporting bracket, E. O. Bulman . .  8G6,a91 
Cutting and fOV-l1 ...., machine, R. C. Seymour. 856,991 
Cutting and mixing mill, H. U. Prindle . . . .  856,295 
Dental articulator attachment, M. I-I. Knapp 856,884 
Derailing s\vitch, M. II. Mahar . . . . . . . . . .  856,274 
Derricks, boom POi-It for, R. F. Bennett . .  856,212 
Disk meter, E. E. Gamon . . . . . . . . . . . . . . . .  856,244 
Display rack, �'. P. Sawyer . . . . . . . . . . . . . . . 856, 809 1' 
Dolly, jam, J. Weimer . . . . . . . . . . . . . . . . . .  856,750 
Door, A. Hitter . . . . . . . . . . . . . . . . . . . . . . . . . .  856,369 
Door cbeck, M. L. Harris . . . . . . . . . . . . . . . .  856,865 
l)oor hall gel', A. J. Ricker . . . . . . . . " . . . . . . . .  85G,299 
Door hanger, W. McDonald . . . . . . . . . . . . . . 856,796 
Door lock, A. J. Hergel' . . . . . . . . . . . . . . . . 856,214 
Doors, ('ombined hanger and traek for edge-

wise movable, Schuyler & Laughlin . . . . 856,607 
Dough molding machine, C. A. Thomson . . . .  856,555 
Dl'awers, E. Lanolwtte . . . . . . . . . . . . . . . . . .  856,268 
Drawing bo"rd, lD. 'Verner . . . . . . . . . . . . . . 856,751 
Dredger cutter, J. 1<'. Ollrich . . . . . . 856,487, 856.544 
Dressing implement, rotary, C. E. Campbell. 85U,680 
Driers, cylinder for mechanical, W. M. 

CUllirner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Drilling device, :Moore & Costello . . . . . . .  . 
Drilling machi ... ,. � ,  D. E. Krause . . . • . . . . . •  
Driving and reversing gear, R. J. Brooks. 
Driving mechauism, Church & Knudsen . . .  
Drop light fixture, heat conductor fOl�, 

856,770 
856,792 
856,47:1 
8u6,76,"j 
856,943 

A. W. Reiser . . . . . . . . . . . . . . . . . . . . . . . .  856,368 
Dropping device, 'V. Dean . . . . . . . . . . . • . . .  856,518 
Duplicator, rotary, M. d. D. Carter . . . . . . .  856,444 
Dust pan, D. " .... Snider . . . . . . . . . . . . . . . . 856,740 
Dye, gal1ocyanin, 'V. Lommel . . . . . . . . . . . . 856,537 
Dye of the anthraquilloll series and making 

samt', R. H. Scholl . . . . . . . . . . . . . . . . . . 856,811 
Dyeing and bleaching machines, return 

liquo" sys .em for, Smith & Drum . . . . . .  856,922 
Easel and plate bolder, combined, S. Mc-

Michael . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856,797 
EJlectric controller, R. V. Sill . . . . . . . . . . . .  856,737 
Electric fixture, hig_h tension, A. S. Marten 856,275 
lj�lectric beater, J. S. Reynolds . . . . . . . . . . . . 856,807 
Electric machine, dynamo, C. A. Mudge . . 856,414 
Blectric machines, ventilating dynamo, H. 

G. Reist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,423 
Electric meter, A. J. :Martin . . . . . . . . . . . . . . 856,412 
Electric motor cooling means, J. B. Wiard 856,379 
Imectric motor starter, :Mayo & Houlehan . .  856,540 
Electric motors,. centrifugal switch for, 

K. Tornberg . . . . . . . . . . . . . . . . . . . . . . . . . . 856,433 
lClectric sparking plug, C. E. Reed, Jr . . . . .  856,602 
Electric vehicle control system, W. Cooper 856,448 
l£lectrical apparatus, winding for, M. Barcus 85G,5OO 
Electrical contact joint, R. H. Wappler . . . .  856,a21 
Electrical controller, Laird & '1'odd . . . . . . . .  856,476 
Electrical controller for steam plants, etc., 

J. A. Olson . . . . . . . . . . . . . . . . . . . . . . . . . . 856,417 
Electrical distribution system, S. B. Storpr 856,430 
Electrical heater and expansion coil, .:\1. 

H. Shoen berg . . . . . . . . . . . . . . . . . . . . . . . . SU6,736 
Electrical interrupter and rectifier, H. A. 

Yarnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,933 
Electrolytic tank, J. F. Miller . . . . . . . . . . . .  856,277 
Elevator. See Gr?i L elevator. 
Elevator brake, �f. Ii�uIIelllove . . . . . . . . . . . . 856,576 
Embroidery stand, L. rrobriuer . . . . . . . . . .  856,824 
I1ngine, W. Robert�on . . . . • . . . . . . . . . . . . .  856,808 
Envelop, E. If. BrO\Vll . . . . . . . . . . . . . . . . . .  85G,a90 
Eraser cleaner, A. Larson . . . . . . . . . . . . . . . .  85G,643 
Evaporating apparatus, S. G. Lewis . . . . . . . 856,478 
Evaporator, Ii'. Kleinschmid t .  . . . . . . . . . . . . .  856,262 
Evaporator, S. G. Lewis . . . . . . . . . . . . . . . . .  856,479 
Excavating dipper, G. W. King . . . . . . . . . . 856,707 
Excavating machiue, F. J. Lewis . . . . . . . .  856,965 I 
Excavator and levee builder, combined 

trench, C. C. Jacobs . . . . . . . . . . . . . . . . . .  856,404 
Explosive engille, C. I£. Maud . . . . . . . . . . . .  856,647 
Eyeglasses, McKee & Oftedahl . . . . . . . . . . . .  856,897 
Fabrics, ' apparatus fo:" applying fluids to, 

C. F. Kubler . . . . . . . . . . . . . . . . . . . . . . . .  856,885 
Ifabrics, applying small quantities of fluids. 

on, C. }i�. AubleI' . . . . . . . . . . . . . . . . . . . . .  856,886 
l,'an, C. rr. Finkbeiner . . . . . . . . . . . . . . . . . . . . 856,690 
Fauning mill, 1\1. D. Conis . . . . . . . . . . . . . . 856.226 
Fare ir�dicator, C. l\Iascart . . . . . . . . . . . . . .  8G6,891 
Fastener, P. H. Long . . . . . . . . . . . . . . . . . . . .  856,480 
l" aucet, beer, r. E. Brueckner . . . . . . . . . . . . . .  856,220 
Faucf'ts, automatic shut off for, J. C .  

Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,667 
F'epd mechanism for steam boilers, chemi-

cal and water, R. II. Fetta . . . . . . . . . . . 856.948 
Feed receptacle ,ll' bag, C. II. A vey . . . . . . . .  856,756 
F'eed trough for poultry, C. E. Buese . . . . . .  856,564 
Feeder, boiler, J. F. Senter . . . . . . . . . . . . . . . .  85G.548 
}1�eeding mechanism, 11\ G. Jahn . . . .  856,346, 85G,a47 
Ji'ence post or telephone pole, J. R. Roach . .  85H,T25 
}1"ellce posts, machine for formillg metallic, 

P. J. IIarrah . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fence tie, wire, W. 1.1. Dinon . . . . . . . . . . .  . 
Fertilizer distributer, haIld, 'V. S. :Morgan . .  
File, D. .Tohllson . . . . . . . . . . .  . 
File cabinet, D. 11�. Gl'eellawalt . . . . . . . . . . .  . 
Filtpr, E. & I'�. O.  ll(�lldix . . . . . . . . . . . . . .  . 

I Ij'ilter, A. L. Anderson . . . . . . . . . . . . . . . . .  . 
Ii'ilter container, pressnre, C. ,\V. Merrill.  
, ,:  He alarm, electric, 1. M. Simons . . . . . . .  . 
11�il'e and burglar alarm, B. Staub . . . . . . . .  . 
Firearm, J. J. 1\1 urphy . . . . . . . . . . . . . . . . .  . 

8�t:,�� 
8.)6,.),{9 
85U,485 
S5G,SRI 
�5G,862 
856,332 
856,8:)2 
SSG,5D6 
856,\)21 
856,B24 
806,286 

Fireproofing textile materials, "V. H. Per-
kin. Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,906 

Fluid and oil uurner, L. E. Bullington . . .  856,334 
Flying machine ",.,.. Phillips . . . . . . . . . . . . . .  856,910 
F'orehearth, C .  M .  Allen . . . . . . . . . . . . . . . . . .  856,616 
Fork, W. Hazzard . . . . . . . . . . . . . . . . . . . . . . . .  856,635 
.b'ork, L. L. Pratt . . . . . . . . . . . . . . . . . . . . . . . .  856,806 
Form, bosom, V. R. Runyon . . . . . . . . . . . . . . 856,H14 
Freezing apparatus, F. Eckart . . . . . . . . . . • .  856,234 
Friction device, V. G. Apple . . . . . . . . . . . . . . 856,563 
Furnaces, device for feedhg air to loco-

motive and other, J. Milton • . . . . . . . . .  856,541 
Fuse, inclosed, R. C. Cole . . . . . . . . . . . . . . . .  856,393 
Fuse, safety, 'V. J. Phelps . . . . . . . . . . . . . . . . 856,292 
Game apparatus, D. G. Black . . . . . . . . . . . . 856,216 
Garment hange., C. Clift . . . . . . . . . . . . . . . .  856,:)37 
Garment hook, L. A. Yeiser . • . . . . . . . . . . . .  850,330 
Garment supporter, C. B. Goldsmith . . . . . . .  856,249 
Garment supportel" R. Gorton . . . . . . . . . . . .  856,524 
Gas burner, B. F. Jackson . . . . . . . . . . . . . . . . .  856,781 
Gas burner igniting and extinguishing de-

vice, O. S. Lied . . . . . . . • . . . . . . . . . . . . . .  856,534 
Gas burners, automatic shut off for, E( 

Tavastila . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . .  856,742 
Gas washer G S'- aler . . . . . . . . . . . . . . . . . . .  856,731 
Gases, purifying, G. Saaler . . . . . . . . . . . . . . .  856,732 
Gate, F. S. Rogers . . . . . . . . . . . . . . . . . . . . . . .  856,370 
Gear case, W . .r. Reich . . . . . . . . . . . . . . . . . . 856,422 
Gear, reversing, F. G. Gies . . . . . . . . . . . . . . .  856,462 
Gear, variable speed, S. T. Lmvis . . . . . . . .  856,967 . 
Gears, controlling mechani&m for speed, I 

C. Wicksteed . . . . . . . . . . . . . . . . . . . . . . . .  850,380 
Gearing, J. Schroeder . . . . . . . . . . . . . . . . . . . . 856,812 
Gearing, spiral. C. A. Janson . . . . . . . . . . . • .  856,405 I 
Generators, load equalizer for, S. D. I Sprong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,741 
Girdle, bust, N. Dunlap . . . . . . . . . . . . . . . . . .  856.232 
Glass making machine, wire, A. Shuman . . . . 856,661 1 
Glass melting pot, continuous, Crites & 

BreeS€ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856,449 
Glass severing machine, N. Marshall . . . . . .  856,97a 
Go-cart, F. ",,"7. Dobe . . . . . . . . . . . . . . . . . . . . .  856,850 
Governor for armature shafts, etc., speed, 

E. B. Jacobson . . . . . . . . . . . . . . . . . . . . .  . 
Grab, A. G. Monks . . . . . . . . . . . . . . . . . . . . .  . 
Grain bin vpntilator, J. Feehery . . . . . . . . .  . 
Grain conveyer, J. Feehery . . . . . . . . . . . . . .  . 
Grain elevator and dump, J. Peterson . . . . .  . 
Grain separator, J. Feehery . . . . . . . . . . . . .  . 
Grapple, A. Landry . . . . . . . . . . . . . . . . . . . . . .  . 
Grate, F. Kost . . . . . . . . . . . . . . . . .  " . . . . . .  . 

856,961 
856,413 
856,457 
856,456 
856,545 
856,455 
856,708 
856,590 

The Varnish that lasts longest 

'Made by Murphy Varnish Company; 

A WAT C H  
FOR THE 

LABORATORY 
OR FOR ANY OTHER PUR- D 
POSE WHERE AN ACCUR- M 
ATE M O V E M E N T  COM­
BINED WITH A 1 -5 SECOND 
RECORDER IS ESSENTIAL. In Silverooe Case 
THIS New York Standard Chronograph 

IS THE ONLY ONE MADE IN AMERICA 

AND THE ONLY ONE FULLY GUARAN­

� FOR SALE BY ALL JEWELERS. 

New York Standard Watch Co., 401 Communipaw Ave., Jersey City 

Motor Boats. Row Boats. 
Hunting and Fishing Boats Mullins Steel Boats 

built of steel with air chambers in each end like a life boat. They «:111'1. �illk. 
buoyant, practically mdestructihle, don't leak, dry out and ar� nb�o]utely !:iaft'. )\: 0 
bailing, no trouble. Every boat is guara·Jt�ed. Highly endorsed bY !:iportsmeu. The 
for pleasure, summer resorts, 
parks, etc. 
THE W. H. MULLINS CO., 

118  }"'ranl..lin Street, 
Salem, Ohio. 

A L C O H O L  
Its 
Its 
Its 

M a nu f a. c t u r e  
Denaturization 
Industrial Use 

The Cost of Manufacturing Dena­
turized Alcohol in Germany and Ger= 
man Methods of Denaturization are 
discussed bv Consul-General Frank H ,  
Mason i n  SCIENTIFIC AMERICAN Sup­
PLEMENT 1550. 

The Use, Cost and Efficiency of 
Alcohol as a Fuel for Gas Engines are 
ably explained by H. Diederichs in SCI­
ENTIFIC AMERICAN SUPPLEMENT 1596. 
Many clear diagrams accompany the 
text. The article considers the fuel 
value and physical properties of alcohol, 
and gives details of the alcohol engine 
wherever they may be different from 
those of a gasoline or crude oil motor. 

In SCIENTIFIC AMERICAN SUPPLE­
MENT 1581 the Production of Industrial 
Alcohol and its Use in Explosive Mo� 
tors are treated at length, valuable sta­
tistics being given of the cost of manu­
facturing alcohol from farm products 
and using it in engines. 

French rIethods of Denaturization 
constitute the SUbject of a good article 
published in SCIENTIFIC AMERICAN 
SUPPLEMENT 1599. 

How Industrial Alcohol is rIade and 
Used is told very fully and clearly in 
NO. 3, Vol. 95, of the SCIENTIFC AMER­
ICAN. 

The Most Complete Treatise on the 
Modern Manufacture of Alcohol, ex­
plaining thoroughly the chemical prin­
ciples which underlie the process with­
out too many wearisome technical 
phrases, and describing and illustrating 
all the apparatus required in an alcohol 
plant is published in SCIENTIFIC AMER­
ICAN SUPPLEMENTS 1603, 1604 and 1605. 
The article is by L. Baudry de Saunier, 
the well-known French authority. 

In SUPPLEMENTS 1607, 1608, 1609 we 
publish a digest of the rules and regu= 
lations under which the U. S. Internal 
Revenue will permit the manufacture 
and denaturation of tax free alcohol. 

A Comparison of the Use of Alcohol 
and Gasoline in Farm Engines is given 
in SCIENTIFIC AMERICAN SUPPLEMENTS 
1634 and 1635 by Prof. Charles E. Lucke 
and S. M. Woodward. 

The Manufacture, Denaturing and 
the Technical and Chemical Utilization 
of Alcohol is ably discussed in the SCI­
ENTIFIC AMERICAN SUPPLEMENTS 1636 
and 1637 by M. Klar and F. H. Meyer, 
both experts in the chemistry and distil­
lation of alcohol. Illustrations of stills 
and plants accompany the text. 

The Sources of Industrial Alcohol, 
that is the Farm Products from which 
alcohol is distilled, are enumerated by 
Dr. H. W. Wiley in SCIENTIFIC AMER­
ICAN SUPPLEMENTS I 6 I I  and 1612 and 
their relative alcohol content compared. 

The Distillation and Rectification of 
Alcohol is the title of a splendid article 
by the late Max Maercker (the greatest 
authority on alcohol), published in SCI­
ENTIFIC AMERICAN SUPPLEMENTS 1627 
and 1628. Diagrams of the various types 
of stills in common use are used as illus­
trations. 

In SCIENTIFIC AMERICAN SUPPLE­
MENT 1613 the uses of Industrial AI= 
cohol in the Arts and in the Home are 
discussed. 

Any Single Number of the SCIENTI­
FIC AMERICAN or SUPPLEMENT will be 
sent for 10 cents by mail. The entire 
set of papers above listed will be mailed 
on receipt of $2.00 

Order from your newsdealer or from the publishers 
MUNN &. COMPANY. 361 Broadway. New York 



JUNE 22, 1907. Scientific American 

Grinder, face mill, G. W. Smith . . . . . . . . . .  856,662 H. E. Wetherbee . . . . . . . . . . . . . . . . . • . . .  856,612 Grate shaking mechanism, F. N. Dillon . . .  856,;Hl7 j Ores, means for separating or classifying, 

Grinding machine, H. B. Nichols . . . . . . . . .  85D,721 Ores, separating or classifying, II. E. 
Grinding mill, M. Schreck . • . . . . . . . . . • . . • St>U,918 \Vetherbee . . . . . • . . . . . . . . . . . . . . . . . . • . . .  

Grip cord adjuster, automatic, O. Peder- Outlet box, S. E. IIun , . .'�ing . . . . . . . . . . . . . . .  . 
sen . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  856,722 I Overshoe retainer, G. E. Zeigler . . . . . . . . .  . 

Grocery bin, D. H. Malone . . . . . . . . . . . . . . .  856,?46 Package, label, C. I!�. Ii�ehrcllbach . . . . . . .  . 
Guard, H. P. Scofield . . . . . . . . . . . . . . . . . . . .  856,814 Packillg, W. E. Sanders . . . . . . . . . . . . . . . . . .  . 
Oun and carriage, naval lunding, Stout & Packing, pist:...n, R. R. Spears . . . . . . . . . . . . .  . 

Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,376 Packing, Vis ton rod, G. Rotllenhncher . . . . .  . 
Gun stock, W. S. Alves . . . . . . . . . . . . . . . . . .  8G6,507 Padlock, seal, F. A'rJrams . . . . . . . . . . . . . . . . .  . 
Hair pin cutte_ ,  Goodale & Preston . . . . . . . .  856,577 Pail, lllilk, T. J. Hopkins . . . . . . . . . . . . . . . . .  . 
l IaIter and twitch, convertihle, C. McClin- Pall. See Dust pan. 

856 611 
856

'
640 

856;505 
856,689 
856 605 
856'992 
856;3o:l 
l;56,197 
85ti,GH5 

tock . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,415 Paper alld other materials, machinery for 
Hammer, S. S. Stuhag . . . . . . . . . . . . . . . . . . . .  856,822 cutting alld folc1ing, E. H. Cottr(�ll . . . .  836 571 
Handhold forming machine, A. J. Colvin, Paper slitting machine, Perkins & Stanley . 85G

' H?H 
et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,767 Partition, foldillg, T. R. Boone . . . . . . . . . . . .  856

'
2 1 7  

IIanger. See Corn bangeI'. Partitioll section, interchangeable, A. Adams 8l)()
' H l� 

H
Harmonica

t
, M

h' 
J. Reidy . . . . . . . . . . . . . . . . .  8
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WE call VanadI· um the " AntI·- p
Past

l
e applying machine, A. D. Clingman . . . 85U;22{ 

arness a tac ment, N. C. Sikes . . . . . . . . . .  , aw and ratchet mccbunism, D. C. Pres-
Harrow attachment, K. Schaal . . . . . . . . . . .  856,916 cott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :,. 856 a6G 
Harrow riding attachment, C. S. Sharp . . . . . .  856.305 F ' " All b . Pea separat-'ng macIline, I. S. Merrell . . . ..... 856;a56 
Harvester, corn, F'. D. & A. D. Wilson . .  856,828 atlo-ue oy ecause It Pens, etc., box for, G. E .  Cbandler . . . . . . .  856,941 
Harvesting and threshing machine, pea and S Phonograph attachment, W. G. Horton . . . .  856,873 

bE'an, E. & B. Tharp, Jr . . . . . . . . . . . . . .  856,929 • 

d 
Photographic printing machine, H. H. 

Harvesting machine, beet, G. F. Conner . . .  856,394 produces a steel that doesn' t  get tIre McIntire . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856, 716 
Hat fastener, F. C. Kavanagh . . . . . . . . . . . .  856,705 Photographic ehutter. E. W. Parker . . . . . . .  856,GOO 
Hut setting, shaping, and renovating device, P�otographic shutter', \V. T. & C. C. Barher 856,8aH L. Flicker . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,458 under the stress of constant service Plano keyboard, W. D. Reaves . . . . . . . . . . . . .  856 723 

���g�O��fu{m!', I\':teW."s;'k��: : : : : : : : : : : : :  �gg;��� • Piano player, I·'. W. Winter . . . . . . . . . . . . . . .  856:325 

Hedge trimmer, G. O. Hoppe . . . . . . . . . . . . .  856,871 ���f�lin�lab:�·h,  
R
e. l\��rgl�l��r:t'j: : : : : : : : : : : : : : :  �gg,�: 

Heel and toe stiffener for boots and shoes, I f l' h ' 11 Picture and making same, colored, H. C. ' 
W. P. Thore . . . . . . . . . . . . . . . . . . . . . . . . . .  856,D30 THERE are p enty 0 stee s t at WI J.  Deeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,519 Ilides and skins, machine for splitting raw. . . 

Pipe bending machine, P. J. Connors . . . . . .  856.847 
J. W. Deckert . . . . . . . . . . . . . . . . . . . . . . .  856,395 

h I d d h ' 11 Placket closer, dress, A .  'V. Shank . . . . . . . .  856,:37:1 Hinge, S. Farmer . . . . . . . . . . . . . . . . . . . . . . . .  856,856 carry a eavy oa an t at WI Planer or jOinter guard, J .  M. Jones . . . . . . .  �56,588 Hinge, locklnl', O. A. Bell . . . . . . . . . . . . . . .  856,937 Planter and fertilizer diQtributer seed C Hog handling and scalding device, R. A. g: Littlefield . : .' . . . . .  ,0, • • • • • • •  : • • • • •  . ' • • •  : 8fiG,789 

l\Ieneft'e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85G,893 show up well under the ordl' nary Planter, potato. J. R. Steitz . . . . . . . . . . . . . . .  85H,;�0!:-} Horizontal light, A. G. Kaufman . . . . . . . . . .  856,408 Plastic material mold, E. H. McClintock . . . 8G6,H82 nors{�shoe, T. H.. Kiley . . . . . . . . . . . . . . . . . . . .  856,261 • 

h 
PlOt\', wheeled, A. B. Frenier . . . . . . . . . . . . . .  �56,2.,10 

ll���e����li�g. 
P
E. �� �����rd · : : : : : : : : : : : : :  �g�:�&� tests for tensile or  elastIC strenot , Pneumatic drill, bo .  C. Murphy . . . . . . . . . . . .  850.285 

IIose, flexible metallic, W. Schulz . . . . . . . . .  856,427 E!t Pneumatic drill, P. II. Murphy . . . . . . . . . . . .  856,651 

Hose rack, R. D. Wirt . . . . . . . . . . . . . . . . . . . .  856,326 b h ' 1 1 d 
Polishing machine, D. F. Arbul'n . . . . . . . . . . .  856,:�:n 

II t . f .r P K II 81':(' 263 ut t ey WI not meet mo ern con Portable moll , \Y. L .  Hart. . . . . . . . . . . . . . . .  856,86H 

H�,b,
a��OC�'n:���rbing: G�ig�s '  &: 'j�����: : : :  8�6:525 

- Powder manufacturing apparatus, smoke-
Husking machine, R. P. White . . . . . . . . . .  856,9:31 

dl' tl' OnS I· n actual use. A sudden' pow!�SS���ba���;el��iec· · I� ·d · · · · · · · · · · · · · ·  
�5

56
6'2

8�� 
Hydraulic clamp, A. P. McLarty . . . . . . . . . . .  856,41 6 ' '.I. • 0 ges . . . . . . . . . . .  0 , 00 

H 1 I· I t B b & C ll' 8c6 759 
Power transmitter, 1<'. Muller . . . . . . . . . . . . . .  856 28a y( rau lC e eva or. ee e onco . . . . . . . . �) ), Power transmitting mecha1lism, variahl{� 

, 
Hydraulic motor, G. B. French . . . . . . . . . .  856,858 

h k d ·  
speed R Cole 81":6 84G Hydrocarbon burner, D. D. Walker . . . . . .  856,747 S oc or unexpecte stress IS apt to Pressu�e ;'eg�lator, .T: · X. · ;,i(:h,;it�: · j� : : : : : : :  ;;56'989 Hygrometer for regulating humidifying and Printing device, J. S. Duncan . . . . . . . . . . . . . .  8G6

' 
452 heating systems, S. W. Cramer . . . . . . . . .  856,944 

k h Th d '  d 
Printing press" flat beu web, II. F. Bech- ' 

i�� �����, f.:i:�e;;;,:' Ir'p�Jo�\��':rl� : : : : : : : : :  �g&;�� crac t ern. ey etenorate an man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.758 

III 
. t L' J H f 81':D 1lr,:1 Projectile, anchor, I�. }1ingus . . . . . . . . . . . . . .  85G 7H1 USlon appara us, .1.' . • a ner . . . . . . . . . .  .)o.n.) • T Propeller, sectional, Humphrey & \Villiams. 856:58G 

i���ffv:��:��!��g;p�:f.-�����:�'��·.��r!�� ::�:��: go to pieces under vibratIon. hey PrOP1�lit� ���gs!J�e��i�.� .
ve���I

.
s
: . .  �:��'s 

. .  
f
.
o
.
r
: 856,:;:)8 

Indigo and making same, tribromo deriva- II  . h d d" 
.. Pump, Bergstrom & Wableen . . . . . . . . . . . . . . .  856,2 1 G  

tive of, G.  Engi . . . . . . . . . . . . . . . . . . . . . .  856,687 are a rIO- t un er or lnary statIC Pump, F. Linthicum . . . . . . . . . . . . . . .  , .  ' "  . . .  85H,271 

Innersole for shops, J. Belanger . . . . . . . . . .  856,387 S Pump, H. Cline . . . . . . . . . . . . . . . . . . . . . . . . . . .  �JU "46 
Insulating covering or sheathing for contact 

d '  . b h d h 
Pump, J. P. Lavigne . . . . . . . . . . . . . . . . . . . . . . .  Su7,DU t 

rail conductors, W. H. Baker . . . . . . . . . .  856,385 con ltlons, ut t ey 0 not meet t e Pump, air, Schuh & Hillton . . . . . . . . . . . . . . . .  856,:)7" 

l I t C I P '  J 8'6 488 856 801 
Pump, oil can. P. II. Corlls . . . . . . . . . . . . . . . .  85U,';;2..,1 

I���r�a�r
·Co�b':stio�Ir��gin��: Afi�kiew�od &, I Pumping machinery, C. L. Heisler . . . . . . . . . .  856, 6:W 

Wbidbourne . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.790 dynaml· c demands of modern engl' n- Puzzle, railway. H. G. Webster . . . . . . . . . . . .  856,74!J 

Intrenching tool, G. li\ �Jlliott . . . . . . . . . . . . .  856,575 Rack, C. 11\ Hoffman . . . . . . . . . . . . . . . . . . . . . . 858.58-1-

Iron and residues, treating detinned, C. E. Rack or bolder, A. Lee . . . . . . . . . . . . . . . . . . . .  856,59;� 

Acker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,753 eerlng. 
Rail bond punch, W. R. Condon . . . . . . . . . . .  856,621 

Iron oxids, reducing, H. W. Lash . . . . . . . . .  856,351 Rail brake, emergency clump, Petterson & 
Ironing apparatus, J. W. Pharrob . . . . . . . . .  856,802 Newsomp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.907 

Ironing board, Pickford & Derr . . . . . . . . . . .  856,490 Rail fastening, A. W". Avery . . . . . . . . . . . . . . . 856,835 

Irolling board, Kell & Germain . . . . . . . . . . .  856,D62 1 1 1 h 
Rail joint, S. W. Bo\vser . . . . . . . . . . . . . . . . . .  856,443 

Ironing table, W. C. Lovp . . . . . . . . . . . . . . .  856,890 VANADIUM stee n ot on y exce s t e Rail joint, J. D . •  Tones . . . . . . . . . . . . . . . . . . . . .  856,882 

Jars, ·('ans, bottles, etc. cover or cap for Rail, track, Laugblin & ScllUyler . . . . . . . . . . .  856,5U2 
"V. H . .  Dodge . . . . . . . . . . . . . . . . . . . . . . . .  856,230 

h II  1 l '  1 · 
Railway brake, C. I1�ul'man . . . . . . . . . . . . . . . . .  856,461 

Joint, l<'arkas & Kiell'N . . . . . . . . . . . . . . . . . . .  856,777 ot er a oy stee s o-reat y In e astlc Railway semaphore Signal, H. M. Abel'llethy 856,506 

Kettle lid, H. rr Dunstone . . . . . . . . . . . . . . .  856,453 � Railway signal, R. E. DiaL . . . . . . . . . . . . . . .  856,849 
Keyboard transmitter, J. C. Kunkle . . . . . . .  856,265 

h b . .  1 .
. 

Railway switch, J. M. Powell . . . . . . . . . . . . . .  856,805 

Knitting machine, G. H. Gilbert. . . . . . . . . . .  856,860 streno-t , ut It IS vast y superIor In Railway switch, automatic, O .  L .  Lance . . .  856,7;;7 
Kodak film, J. B. Kf'tchum . . . . . . . . . . . . . . .  856,783 � Railway switch operating and signaling 
Ladder, collapsible step, J. S. Hobbs . . . . . . .  856,956 system, A. G. Wilsall . . . . . . . . . . . . . . . . .  856,324 
Ladder, combinatiJn, C. G.  Davis . . . . . . . .  856,450 reSI' stance to vI· bratI· on.  It  I' S prac- Railway switching system, W. Macombet· . .  856,273 
Iladdpl', extension, J. R. Davis . . . . . . . . . . .  856,68:i Railway track equiVIDPut. "'T. L. Clement . .  856,766 
Ladder. <'stell,h'lI, Hughes & young . . . . . 85(),875 

tI' cally unbreakable eI' ther under 
��g��� ���\�l� ����)iill�;; ��t(:;,t��:n��.()l�f: 

856,738 

t:��' b
1;se 

H
maJi�l�ad���hi��; ' N: ' M���b�il: 

83G,7-! -l .. a Orosz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856,418 
856,972, 856,974 H.anway::;, third rail cOV(;'l' for electric, W.  

t:��, ��,��ex. lfi. 
S
& �:\t�n

Il�;,;Ph l:�;. : : : : : :  �gg:�� steady load or under constantly re- Ran�� ��:;n�'i:'ns.t���ti�I;: ·A: · C·. · ·'r�;;�li : : : : :  
Lamp socket, electric, J. Amon . . . . . . . . . . .  856,755 Hatchet holt, L. Heffner . . . . . . . . . . . . . . . . .  . 
J-,amps, automatic gas feed for vacuum tube, d h k 

Ratchet clamp, 11'. IiJ. Walden . . . . . . . . . . . .  . 
D. M. Moore . . . . . . . . . . . . . . . . . . . . . . . .  856,483 peate s oc s or stresses Razor, safety. D. E. Ooe . . . . . . . . . . . . . . . . .  . 

Lamps, oil reservoir for, C. T. Whipple . . .  856,502 • Razor, safety. Beltrame & I··alchi. . . . . . . . .  . 
Lantern, signal, G. Eklund . . . . . . . . . . . . . . .  856,854 Razor, safety, W. J. Moore . . . . . . . . . . . . . . .  . 
Latch, door, C. B. Baumgartner . . . . . . . . . .  856,936 

d ' I  b d d h 
Reaper platform foWing device, C. A. A. 

Lavatory, H. Price . . . . . . . . . . . . .. . . . . . . . . .  857.006 Reeeptacle OpeIH'r, 1>'. H. G. Morse . . . . . . .  . 

856.782 
856.313 
856,868 
856, 43t1 
856,343 
856,438 
856,79;] 

856,9;;6 
856,280 
85G,5GB 

I.Jatch mechanism, secret, H. G. Voight . . . .  856,558 IT can rea 1 y e un erstoo w at a Itand . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  . 

La",rn rakp, Haven & Rockwell . . . . . . . . . . .  856.464 

I f h '  h 
Refrigerator, M. J. BunnelL . . . . . . . . . . . . . .  . 

Law'n trimming machin€', J. P. Cady . . . . . .  856,940 stee 0 t ter s In Refrigerator and filter, combined, J. Y. 
Lpather rolling machine, G. A. Schieren . . . .  856,810 IS C arac mean Arnot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.5()8 
Leather shaving machine, C. A. Woods . . . .  856,382 Register. See Tap register. 
Ledger, loose leaf indexed, J. F. Gloe . . . . .  856,861 ral' Iroad or steamshl' p equI' pment--

Rein holder, G. Stockhill . . . . . . . . . . . . . . . . . . .  856,554 
Leuco derivative from gallocyanin, ,"V. H.eplunter attachml�llt, L. Gudgel! . . . . . . . . . .  856,6a:� 

Lommel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856,536 Resetting mechanism, auxiliary, W. Lan-
Lever, hand, H. �1. Dodd . . . . . . . . . . . . . . . . . .  856,451 l' n automobI' Ie constructl' on or l' n an)! 

grill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85G,2(;7 
Lifter. See Transom lifter. Roadway for vehicles, Z. T. Sweeney . . . . . .  856,m�X 
Liquid balding receptacle, metal, A. P. Rolling mill practice, 'r. S. Blair, Jr . . . . . .  85G,H70 

Crabb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,513 1 h h lifi 
Rope and bucket coupling, 'V. 11'. Smith . . . .  85H,:W3 

Liquids, apparatus for electrochemically p ace w ere the say ;:et�11 o' .f uman z e H.ope holder, C. H. Herbert . . . . . . . . . . . . . . . .  B50,2;)(i 
and mechanically purifying, G. L. Nei- ;; t J Y Rotary engine. B. A. Slade . . . . . . . . . . . . . . . . .  85G.7:m 

LoaJ)l��,diI;g · d�vi��; ·w."'i:: · \Vitir�;·� : : : : : : :  �g�:�gi Je,-hends u,-hon the mate"- z'al used. ��i�::� ����r;:, �: I�"�s
r���·ry·::. ·. ·::.·. : : : : : : :  �gg:�AI 

Lock, Townsend & Corbin . . . . . . . . . . . . . . . .  856,556 u� Y y r SaO. iron, G. 1\1. Urie . . . . . . . . . . . . . . . . . . . . . .  856, 825 
Lock indicator, A. B. Carlisle . . . . . . . . . . . . .  856,843 Sad iron heater, A. �L Clarke . . . . . . . . . . . . .  856.22:� 
Loom, kindergarten, J. C. Tyndall.  .856,319, 85U,320 Safety pin, "'T. Straypr . . . . . . . . . . . . . . . . . . . .  856.821 
Looms, binder for, F. B. Stone . . . . . . . . . . .  85G,aIO 1 . b . 

Salt, making, A. E. }IeClaill . . . . . . . . . . . . . . .  856,r>97 
Looms when weaving, humidifier for moist- VANADIUM stee IS now elnO' manu- Sash, window, E. J. Orr . . . . . . . . . . . . . . . . . .  856,419 

euing the warp threads of, '1'. I.'. Smith 856,923 S Saw set, J. Faix . . . . . . . . . . . . . . . . . . . . . . . . . .  856,522 
Lubricating system, F. L. Hawldns . . . . . . .  856,954 

f d d . I l '  d 
Saw swage, A. R. -VVilson . . . . . . . . . . . . . . . . . .  856,381 

Lubricator, L. D. Pickett . . . .  " . . . . . . . . . . . .  856,659 actu re an extenSIve y app Ie Sawing machine. stump, R .  Webh . . . . . . . . . .  856.826 
Lungs, device for developing the, G. M. Scale, F. P. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . .  856,998 

Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,432 

h I ' 
Scale, railway track. W. N. Gilbert. . . . . . .  856,248 

Mail bag catcbing and delivering mechan· to t ese purposes. t IS not an ex- Screen, A. Bufe . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,221 
ism, J. T< Jones . . . . . . . . . . . . . . . . . . . . . .  856,407 Screens, rotary die machine for Illaking 

Mail marking machine, F. G. Jahn . . . . . . . . 856,345 slotted, '1\ C. "Va IkeI', .Jr . . . . . . . . • • . . .  S56,rlGO 
Malting process, H. Heuser . . . . . . . . . . . . . .  856,637 perlment but has stood and I· S stand Seal, bottle, E. D. S�hmitt. . . . . . . . . . . . . . . .  856,304 
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2 ' 
- Seal, bottle, K. C. Gillette . . . . . . . . . . . . . . . .  856,400 

.n '" u u ..... Seals, applying bottle, E. D. Schmitt. . . . . . 856,917 
Mattress, J. R. Valentine . . . . . . . . . . . . . .  8lJ6,746 l

' th t t t f t 1 Sealing metal receptacles for food, device 
Mattress, C. J. Witzel . . . . . . . . . . . . . . . . . . . .  856,752 nO- e seve res es s 0 ac ua use. for hermetically, E'ar<+uhar & North . . . .  856,688. 
Mattress stuffing machine, S. A. Coffman . .  856,445 � Separator, J. F. Senter . . . . . . . . . . . . . . . . . . . .  856,551 
Mattresses, bed dser for woven wire, J. M. Sewing mach inC', blind stitch, D. �-'lanagan . .  856.999> 

& Ii'. Holland . . . . . . . . . . . . . . . . . . . . . . . .  856,701 

h '  11  Se\,ring machine shuttle, C .  If. Zanzig . . . . . .  8G6,S:W 
Maximum demand indicator, I.'. II. Bowman 856,441 AND now t at a practlca y IneX- Sewing machine shnttle and feeder driving 
:Measuring instrument, E. B. Stimpson . . . . . .  85G,820 mechanism, H. I{ohlpr . . . . . . . . . . . . . . . .  856,531 
Memorandum block, II. Birnbach . . . . . . . . . .  856,841 

h '  bI I f V d ·  
Sewing machine stitch forming device, R. 

Milling machine cutter head, F. D. Smith . .  856,306 austl e SUpp y 0 ana Ium L. Lyons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85U.645 
Miner's cage, W. Mass,ing . . . . . . . . . . . . . . .  856,276 Sewing machines, oil guard for, Heller & 
Mirror, illuminating, Southam & Hides . . . .  856,497 

h b d '  d d '  d b 
Roman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,779 

Mitering machine, W. Battensby . . . . . . . . . .  856,210 as een lscovere an IS owne y Sewing machines, rotary take-up for, J. 
Mitering machine, segm('nt, H. J. Buckel .  856,842 Diehl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.572 
Mixing apparatus, 11\ W. Kapheim . . . . . . . .  856,469 

h . Shade cutting device, Hubbard & Morton . .  8G6.40a 
},[onoline machine, J. McXarnara . . . . . . . . .  856,898 t IS company we want everybody Shade fixture, window, Rosenb�rg & IIart-
�lop wringer, H. Colby . . . . . . . . . . . . . . . . . .  856,225 nctt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  850.:�02 
Mop wringing machille, M. A. Elliott . . . . . .  856,235 Shade pull, window, C. A. Seheif . . . . . . . . . .  Hl')ti.987 
Mortar gage, G. S. Ormsby . . . . . . . . . . . . . .  856,363 h t 1 h lifi J?j d Shade roller supp()rt. A. Dupont. . . . . • . . . . . .  856.321 
Motion trunsmittinec apparatus, C. B. King 857,002 W 0 uses s ee , or W ose t Z  e ue en s Shaft coupling, J. W. Albert . . . . . . . . . . . . . .  ;;50.199 
Mouth prop. R. L. Magoon . . . . . . . . . . . . . . .  856,352 Shaft oscillator, Lord & Bouche . . . . . . . . . . . .  850,5:1S 
�lm,vel', W. W. & H. H. Hal'l� . . . . . . . . . . . .  856,697 

k b 
. Sbufting straightening machine, R. 11. 

Mowing machine, J. W. Latimer . . . . . . . . .  856,269 u,-hon the steel used to now a out It Correy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mull' bed, H. �'ischer . . . . . . . . . . . . . . . . . . . .  856,69.1 'F , • Shaking maehine, Camp & Ahlen . . . . . . . . .  . 
l\1usic chart, W. J. Morris . . . . . . . . . . . . . . .  856,358 Sharpcner, cutter head Knife, H. B. Ross . .  
�lusic leaf turner, F. P. Parker . . . . . . . . . .  856,420 Shearing knif(�, ,\V. I<J. Nagle . . . . . . . . . . . . .  . 
l\lusical instrument, A. T. Bond . . . . . . . . . .  856,9a9 Shingling braclrpt, S. '1\ '"Vootall . . . . . . . . . .  . 
Musical instrument, pneumatic self· play· A ver1! interestzn ()' book on the "Dzscover1! Shingling gage for hatchets, C. Vollmer . . .  . 

ing, L. B. Doman . . . . . . . . . . . . . . . . . . . 856,774 ./ b ./ Ships, safety float for, R. Held . . . . . . . . . . .  . 
:\Iusical instruments, trackf'r lJox for me- d T � 01' V. d '  " h  b d Shirt, P. I{raelller . . . . . . . . . . . . . . . . . . . . . . .  . 

chanical, W. I·'. Cooper . . . . . . . . . . . . . . . .  856,769 an uses oJ ana zum as een prepare Shoe cleaning and blackening device, C. C. 
Neck and chest protl?ctor, N. Neuman . . . . . .  856,720 Griner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Keedle threading device, J. Welty . . . . . . . .  856,827 d z'll be s t tree to al.l who ask jor Z't Shoe dauber. R. : Sull'old . . . . . . . . . . . . . . .  . 
Newspaper handling apparatns, G. W. Fl'ick 856,460 an w en . Shoe dauber, W. W. Peyton . . . . . . . . . . . . . . .  . 
Noz7.le, H. B. Sherman . . . . . . . . . . . . . . . . . . . .  856,816 Shutter fastener lock. B. Albprtson . . . . . . .  . 
Nut, lock, C. Rystrom . . . . . . . . . . .  856,728, 856,729 Shutter o";)erating device, v.:inumv, H. N. 
Nut lock, J. O. Broadfoot . . . . . . . . . . . . . . . . .  856,219 AMERICAN VANADIUM CO Lowenthal . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nut lock, F. Parsons . . . . . . . . . . . . . . . . . .  856, 658 Sign, G. L. Crabb . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nnt lock, W. W. Laughlin . . . . . . . . . . . . . . . .  856,710 • Signaling mechanism, 'Y. A. Pearc(' . . . . . . .  . 
Nut lock, H. !\Iiller . . . . . . . . . . . . . . . . . . . . . . . .  856,976 Mi f V ad. 0 SignaUng s,Ystl'm. G. II. BowC'n . . . . . . . . . . .  . 
Nut ring, E. E. Gamon . . . . . . . . . . . . . . . . . . . .  856,246 ners 0 an fum res Sleigh rnnner. �chnei<ler & Tietz . . . . . . . . . .  . 
Oil burner, C. W. Phelps . . . . . . . . . . . . . . . . . .  856,547 

Manufacturers of Ferro-Vanadium 
Smoke consuming furnac(', Ie. ViRher . . . . . .  . 

Oil burner, A. J. O'Brien . . . . . . . . . . . . . . . . . .  856,798 �old('ring machine, can, r�. l'�. BartlovE> . . .  . 
on burner, air carbureting, W. N. Best . . .  856.674 Sounds. means for l'('eording, vV. L. Stil-
Oil distributing ring, G. H. Follows . . . . . . .  856,459 Fr' k Bu'ld1'ng P1'ttsburgh Pa well 
Oils and fats, bleaching, Mf'tz & Clarkson . 856,357 1C 1 , • I Soup s.tral;,i�g· �pp���tl;�."ci."i:.;,·t��ir·. ·.: : : : : :  
Oiling device, saw, H. Schuring . . . . . . . . . . .  856.734 . Spoke metal wheel C II t 
Optical apparatus, G. Heddon . . . . . . . . . . . . . .  856,778 I s ' . , �. ear . . . . . . . . . . . .  . .  

h 
poon, F. B. Comins . . . . . . . . . . . . . . . . . . . . . .  . Ordnance, breech operating mec anlsm for, Spot setting machine, S. W. Reynolds . . . . .  . S. N. McClean . . . . . . . . . . . . . . . . . . . . . . . .  856,653 ,............................................. Spray motor, steam, J. Loftus • • • • • • • • • • • • •  

856,625 
856 6 1 9  
856.726 
856,7 1 9  
856.9:;2 
856,4:)4 
856,402 
856.591 

856,86:l 
856,733 
856,908 
856,669 

856,969 
85G.227 
856,290 
856';)11 
856,9RS 
85().341 
8rin.698 

8fi6,553 
856,963 
857,001 
856 768 
856,730 856,968 
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Classified Advert isements 
Advertising in this column is 50 cents a line. No less 

than four nor more than ten lines accepted. Count 
seven words to the line. AU orders must be accom� 
panied by a remittance. Further information sent on 
request. 

B U S I N E SS O P P O RT U N IT I ES. 

LOOK BFJF'ORE YOU LEAP.-I have complete plant 
a�d faCilities for investigating and working out mecha-
��c;l

aft�l�i���18t�:��P��ijiO���ur�
e
t��lac��ii�orh���S

r
e� 

It may save you money. HIghest references. Write 
J. ArchIbald Manahan, Advisory Engineer, 1901-1907 
Park Avenue, New York. 

AGENTS WANTED to sell best kettles in world for 
cooking, steaming, straining food of all kinds. �o more 
burned or scalded hands, no more food wasted. Sample 
free. For particulars write American SpeCialty Stamp· 
ing Co., J ohnstowll, Pa. 

Scientific Amerlc&ft 
M A C H I N E RY. 

MOTORS AN:D GENERA'TORS.-Also refrigerating 
ma�bInery and we plants (no ammonia used). Send for 
estImat�s o� booklet of information. Bidwell Electric 
Co., 133 S. C1mton St., Obicago, Ill., U. S. A. 

Vermin exterminator, R. W. Townsend . . .  . 

Vibrator, H. M. Seiple . . . . . . . . . . . . . . . . . . .  . 

Vibrator, mechanical. Ward & Herron . . . .  . 

Violin, composition of matter for improving 

856,557 
856,D20 
856,378' 

the tone of a, L. Lawrence . . . . . . . . . . . .  856,533 
Violin, electric self-playing, H. K. Sandell 856,604 

��1�g
C

m!�����
a
��ti�; ' &: 's';'ifi;': : : : : : : : : : :  �g�,�� 

S E AS I C K N  ESS. Vulcanizing apparatus, portable self-colI-
' 

SEASICKNESS and Car Nausea prevented Brusb's 1 tained, H. H. Fl'o�t .  . . . . . . • . . . . . . . . . . .  856,241 
.Remedy (ElIXIr prophylactic). Guaranteed perfectly I Wagon brake, . automat�c, 9· Garver . . . . . . .  856,693 
Harmless. The cnly preparation that has never faiJed Wngon, dummng, ,1,-'. AldrIch . . . . . . . . . . . . . .  856,831 
gree pooklet proVing these �tatements sent by Brush Wall mold, H. H. Hahn . . . . . . . . . . . . . . . . . .  856,952 
b 

h�111Ical Co., 2W Broadway, N. Y. All druggists $1 per Washer. Se� G." washer. ot e. Washing machine, P. Cunneen . . . . . . . . . . . .  . 856,229 
856,270 
856,608 
85H,24:1 
856,468 
856,900 

�pring jack mounting plate, H. P. Hibbard 856,955 SprIng Wheel fJr motor ears and other 
c< 

vehicles, L. & J. Jackson . . . . . . . . . . . . . .  856,880 "tacker, hay, R. S. & G. D. Lewis . . . . . . . .  856,966 Stacker, pneumatic straw, �r. N. Sellers . . .  85G,G09 Stamp, O'Conner & Wright. . . . . . . . . . . . . . . •  856 799 Stamp .• hand, A. J. Sauerbier . . . . .. . . . . . . . . .  856'915 Star tinder, Rogers & Ridings. . . . . . . . . . . . . .  856:912 Stay bolt, !!exible, T. H. MOOllCy . . . . . . . . . . 856 977 

Washing machine motor1 L. C. Lewis . . . . .  . 

Watch, A. A. O. Seeler . . . . . . . . . . . . . . • . . . .  

Watch holder, A. W. l!'unk . . . . . . . . . . . . . . .  . 

Watch movement box, Goss & Wolff . . . . .  . 
Water circulating means, R. W. Nichols . .  . 

Water clost:!ts, v:!lve support for outdoor, 
W. U. Griffiths . . . . . . . . . . . . . . . . . . . . . . .  856,579 

�Tater motor, A.. L"ng . . . . . . . . . . . . . . . . . . . . . 85G,709 
Water wheel, turbine, A. Giesler . . . . . . . . . .  85G,949 
WaterprOOfing compound, R. Falter . . . . . . . . .  856,855 
Weighing and as"lorting apparatus, H. Rich-

ardson . . . . .  . . . . . . . . . . .. . . . . . . . . . . . . . . .  856,724 
Whiflletree clip, D. H. young . . . . . . . . . . . . .  856,668 
Winding and measuring device, S. E. Par-

rish . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  

Steam ?r air engine, oscillating, C. Dawe . .  856:517 �teel hr�d wheel, McCracken & Woods . . . .  856,598 Steel wIth low carbon, high manganese 
W AN'l'ED.-To mterest capital in new patent lawn It. A. Hadfield . . . . . . . . . . . . . . . . . . . . . .  : 856 250 

mower. Sell outright, royalty, State rights or other- �tone picker, Holliday & Hawks • . . . . . . . . . 856:780 

INOORPORA'CE YOUR BUSINESS. Over sixteen 
hundred charters proc1lred tor my clients. WrIte for 
corporation laws. blanks free, to former Ass't Sec'y of 
State, Philip N. Lawrence, Dept. 16, Huron, So. Dakota. 

Windmill, C. D. Plympton . . . . . . . . . . . . . . .  . 

Windmill stroke adjuster. F. S. Laflin . . .  . 

856,289 
856,364 
856,888 
856,287 wise. Best mower yet invented. A rare chance. Stopper. See Bottle stopper. , 

S. M. D., 110 Brackett �t., Portland, Me. Stove, cooking, Ii\ Harper . . . . . . . . . . . . . . . . .  856 581 
Window cleaner, C. C. McCracken . . . . . . .  . 

Window frame for flexible curtains, F. J. 
PATTERN LETTERS AND FlGURE" (WhIte Metal �tove, gas, E. Quack . . . . . . . . . . . . . . . . . . . . . .  856;:)66 

and. Brass) for use on patterns for castings. Large v 
"tove or range �ase, M. Jj". Allen . . . . . . . . . .  8:36,754 

Newman . . . . . . . . . • . . . . . . . . . . . . . . • • . . . .  856,542 
Wire cahles, spliCing, �'. Seperak . . . . . . . . . •  856,4U� 
Wire clamp, J. Bowers . . . . . . . . . . . . . . . . . . . .  856.512 

nety prompt shipments Send for catalog H �- ��ove, l"(�g�nerat1ve hot blust, F. C. Hoberts 856,300 
Knight & Son, Seneca FaiIs, N. Y. 

. . , oves, ehlmney valve for hot blast, W. li'. Wire reel. 1\-1. J. Weirich . . . . . . . . . . . . . . . . . •  856,;{22 
Wire rope clcaning apparatus, J. M. Wright 856,61-1 Rust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856 603 

"ASK OUR REPRESENTATIVES "-any one of the Stovepipe joint, W. S. BickeL . . . . . . . . . . . . 856'839 
many-about the assistance and tbe co-operation that [ Stretcher, couch, hammock, or chair, port- ' 

Wire ullcoiling device. J. D. Bourne . . . . . . .  856.7Gl 
Wire working machine, J. G. Smith . . . . . . . .  856,307 

our system extends to .tl?-em �nd why tbey art.� SO SUC- able, H. J. Thomson . . . . . . . . . . . . . . . . . .  856,315 
cessful �n pJacmg securl�les .wIth the investin� public. �urgical needle, T. C. Edwards . . . . . . . . . . . .  856,686 

Wires or other- cores with fibrous material, 
apparatus used in covering, F. Hutchins 856,878 

We de�lre a rep"!,esentatlve In every communIty. Re- Surveyino' instI'ument borehole K W 0 q,uest InformatIOn at Old Houth. Building, Seventh Sch\,,:'edeI' . . . . . .  � . . . . . . . . .  .' . . .  : . . . .
.
. . .  : 856 990 

Woven fabric, W. M. Stevenson . . . . . . . . . . .  856,925 
Wrecking appliance, E. Lovley . . . . . . . . . . . .  856,713 

�6���io�
oston, Mass., The HammItt l!1vestment Cor· Switch and semaphore mechanism, J. J. ' . Gard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  856,523 

PATENI'S SOLD 01< COMMISSION.-If you wish Switch lock. W. Anderson . . . . . . . . . . . . . .  : . .  856 437 

Wrench, G. II. rl'atge . . . . . . . . . . . . . . . . . . . . . .  856,498 
Wrench, Scball & Plunkett . . . . . . . . . . . . . . . .  856,660 
Wrist protector, M. Moss . . . . . . . . . . . . . . . . . .  856,282 

to buy or �ell a patent write for particulars to E. L. Switch stand, W. Carter . . . . . . . . . . . . . . . . . . .  85()' 336 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- S

'l
,'vitCho�ard support, electriC, C. Ii." Warncr 856:660 

Writing machine E. B. Hess . . . . . .  856,�69, 850,870 

sively. able, H. II. Levy . . . . . . . . . . . . . . . . . . . . . . . .  856,788 Tab
�. 
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c�a���� [�f��;��itJ�gtl�i�g�m�G�s��:,o��\?write 'l'ables, fastening device for, C. Hepp . . . . .  856,255 
Tacker, hand, A. W. Eaton . . . . . . . . . . . . . . .  856,399 Ball, rubber, J. Fisher . . . . . . . . . . . . . . . . . . . . .  38,616 

Brusfo��' L�
il��t'si-lill�r .

S��i:��· . .  
a
.
r
.
t
���

e
.
s
: . .  ���� . 38,612 RODMAX & CO., 3:lD S'I'. AND 5th AVE., CAM­

BRIDGfcJ BUILDING, N. Y., will finance meritorious 
propositions wlIere large Caf)lLal is required in the U. S. 
or Canada. "Money loaned on securities. Mining, elec­
tric /lnLl steam ralroads. Manufacturing plants. 

FO R S A L E .  

WOODvV ARE FACTO It Y. - Tub and pail factory, 
saw mill. standing timber, etc .• for sale in a pleasant 
village. 'l'wo mInutes from railroad. Good schools and 
three churches. Good business established� Inquire of 
E. Buttrick & Co .. 'l'roy, N. H. 

H E L P W A N T E D. 

ME"" A1<D BOYS TO LEARN PLUMBING, Brick­
laying, Plastennu and Electrical Trades. Positions se· 
cured. Free catalogue. Cuyne 'rrade Schools, New York, 
�an l1'rancisco and Chicago. Mention SCI. A�IER. 

T.r�JACHE1{ .. -Il1structor in metallurgy for western 
school, $ l;WO. Guod opening for instructor in forestry $900 to start. Other good openings fer technicai 
teachers. Hapgoods, 805 Broadway. New York. 

SALESMAN thoroughly acquainted with largest 
manu.facturin� intere�ts in New York and vicinity to 
sell belting. 0n iy those capable of and IlOW earnmg 
$2,UOU or more need apply. Address C. A., Box 773, N. Y. 

AGK'\rr� -Our Wonderful Cork-puller, not a screw, 
everybody need� . because no hard pulling is necessary; 
tits all hottles ; send for circulars ; plated samples. 250. 
C. S. Hawley, 154 Leonard Street, New York. 

A G E NT S  W A N T E D .  

THOUSANDS IN USE throughout tbe world. $15.UO 
•• Gem n Adding Machine. very compact, elegant side 
line. tipecial offer to high-grade agents. Automatic 
Adding Mdchine Co., Dept. 4, 332 Broadway, New York. 

P H OT O G R A P H Y .  

PHO'l'OGR�PHEItS, we want to get you in the habit 
ot· reaning tl1e'American Photograpber and Camera and 
Darlt l-toum, tlle biggest and best. Photographic monthly. 
Thr3 yearly subscription price is $1.50, 15 cents monthly 
at news deaJ�rs. We WIll send you four numbers as a 
trial .subscripdon for 25 cents in �tamp8 or coin. Am­
erican Pootographic Pub. Co., 361 Broadway, New York. 

PAT E NTS F O R  S A L E .  

FOR SALE patent Number 837.747 for new and use­
ful improvements in washing machines. For further 
information and particulars, address Jacob Stauder, 
Mount Vernon, X. Y. 

WOULD LIKE '1'0 SEI,L patent Number 820,693 
outright or let same on royalty. For further infor­
mation and full particulars address, Calvin L. Beam, 
Rockwell City, Iowa. 

p.ATE�rr' Ji'OR SALE of new and valuable riding 
attachment f?r harrows. �umb�r 85�,1l8, April 30, 
1907. Would lIke to hear from ractorIes interested. 
For further information a!ld particulars, address 
Gerit Huisman, Kamrar, Iowa. 

PAT E N TS P ROTECT E D. 

PATENTS can be sold outright or royalty agreements 
made to much greater advantage if prl)tected by us. 
Protection includes the right to use on all prmted mat­
ter our Emblem reading " Patents Protected by Patent 
'ritle and ti-uarantee Company, 25 Pine St., New York." 

M O T I O N  P I CT U R ES. 

THFJ MOVING PIC'I'URm WORLD, weekly, 10 cents 
per copy; Yf:a.riy subscription, $t. 'l'lle only paper de­
voted to the moving picture. illustrated song and lan­
tern lecture field. Moving PICture World, Box 450, N . 1'., 

A U T O  ACCESSO R I ES. 

EQUIP YOUR CAR WITH " HERCULES" Non·Skid 
Puncture-Pl'oof 'rires ; made by largest tire dea.lers in 
world; agents wanted everywhere. Republic Rubber 
'l'ire and �hoe Company, 1686 Broadway, New York. 

A UTOMOBII,E ACCESSORIES of every description. 
Lamps, Generators. Gas 1.'anks, Spepdometers Plugb 
Coils, Batteries, and in fact everything for a motor car 
at prices that no other house can compete with. Cata-
10l.{ue free on request. Reference any commercial 
agency or any Butr::tJo bank. Centaur Motor Co 51 
_H'ranklin Street, Butralo, N. Y.  " 

SUPPL]<}ME:'ITAUY SPIRAL SPRINGtl SAVE your 
nerves. tires, engine and patience. Kpow the luxury of 
t,ra-yel. �Write for Cat.alog "S." Supplementary Spiral 
Sprmg Co., 17bO Broadway, N. Y. (near 59th St. Subway.) 

TYPEWR I T E R S. 

CL"FiA.RANC"Fi �ALE-Remington!'!. Oensmores. Jew· 
et,ts. Bhckensderfers, 'Villi �llns, $l�.AO ; Postals. Ham� 
monds, $10; UnderwoodR, Oliver::;!. �·�5. Orrlers fillf'd or 
money back. C;tandard Typewriter Excb., SUlte 45, 
231 Ilroadway, N. Y. 

BRAND NEW POS'rAL TYPWWftTTWR that has 
never been unpacked, is eqllippen with leather carrying 
case convenient for traveling ; (>::m be flecured at, a 
ridiculously low price by addressing Postal, Box 773. 
New York. 

Tag, C.: C. Blake . . . . . . . . . . . . . . . . . . . . . . . . . .  856,388 
'rag, shipping, W. N. Bragg . . . . . . . . . . . . . . .  856 218 
Talking machine, E. R. Jollllson . . . . . . . . . . .  856'704 
Talking machine records·. removing laoels ' 

from, C. S. Wickes . . . . . . . . . . . . . . . . . . . .  856 613 
TalkIng machines, apparatus for removing 

, 

labels from records for, C. S. Wickes. 856 32:3 
Tap grinding machine, O. 1\1. Mowat . . . . . . .  856;978 
':l'ap register, beer, N. Horon . . . . . . . . . . . . . .  S5G 872 
Tapping machines. by-pass and waste for, 

, 
H. Mueller . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.650 

Tape line anchor, C. J. Beller . . . . . . . . . . . .  856 na8 
'l'elegraph apparatus, V. C. Balding . . . . . . .  856'837 
'l�elegraph transmitter, keyboard, R. "VoItel's 856:504 
'Ielephone apparatus, W. KaisIing . . . . . . . . . . 85G,260 
Telephone system, Cook & Nolen . . . . . . . . . .  856,570 
Telescope, gun sight, E. Donitz . . . . . . . . • . . .  856 520 
'l'hawing point, J. H. Lamley . . . . . . . . . . . . .  856:786 

Dentist and baroer chairs, side frame for, 
J. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

D�sh and similar article, G. L. Crowell, Jr. 
DIsplay stand., A. P. Jackson . . . . . . . . . . . . .  . 
Glass dish, H. Richman . . . . . . . . . . . . . . . . . . . .  . 

38,620 
38,614 
3�,619 
38,615 

l\latc� holde!", a.:'h tray, aIld bell, combined, 
G. C. Lyncn . . . . . . . . . . . . . . . . . . . . . . . . . . 38,613 

Pipe coupling or nipple, It. ;}1. Thomas . . . .  38,618 
Spoons, forks, or similar articles, handle 

for, J. Clulee . . . . . . . . . . . . . . . . . . . . . . . . .  a8,611 
'l'ype for use in phonetic spelling, font of, 

G. S. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  38,617 
Vehicle body, F. K. & F. P. Stone . . . • . . . .  :)8,621 

TRADE MARKS. 
Thermostatic apparatus, E. Ij'. \Voodman . . . . 856,328 Ale, porter, and brown stout, D. G. Yuen· 
Thill coupling, R. Eccles . . . . . . . . . . . . . . . . . .  856 2B3 gling & Son . . . . . . . . . . . . . . . . . . . . . . . . . . 63 252 
T�ill coupling, G. H. Hutton . . . . . . . . . . . . . .  856;879 Axes, Collins Co . . . .  63,190, 63,191, 63.220 to 63;222 
rrIcket, transfeI', L. T. Peck . . . . . . . . . . . . . . .  856 904 Bakmg powder. Kenton Buking Powder Co. 63 198 
Tickets, checks, etc., holder for, M. Mac- ' Biscuits, National Biscuit Co . . . . . . . . . . . . . . .  63:286 

donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856 410 BittCI S, Pr . . r. G. B. Siegert & Ilijos . . . . . .  68,:112 
Tie plate, W. L. De Remer . . . . . . . . . . . . . . .  836'396 BlunJ.;:ets, bed and wrapper, '1\ Kelly & Co . .  6:J,280 
r�le� O. M . . Du Brau . . . . . . . . . . . . . . . . . . . . . . . 856:231 Bleachin.g, reduci.lI�. etc.. chemicals used in, 
.r�mIllg deVIce: H. II. McIntire . . . . . . . . . . . .  856,717 1 .BadISche,. AllIlul & Soda Fabrik . . . . . . . . G3,256 
TIre, automobIle, F. D. G. Cook . . . . . . . . . . .  856 447 Bhllng, L. E on! & Co . . . . . . . . . . . . . . . . . . . . . .  63,270 
'r�re, a�tomobile, C. Ii'. Obrecht. . . . . . . . . . . .  856;657 Bookcases. filing cabinets, document boxes, 
�£��� i��P'wh�:fs����in:.· A�' ��

a
I�'l�bb�;d : : : :  �g�,�gi Boo:J.

C
·
,
G?I��

e-
�����¥: �gl;S::.':.': � : : : : : : : :  63,230 

Tire, pneumatic, J. O. Thomson . . . . . . . . . . .  85U;743 Boots and shoes, leather, Endicott.Jobnson 
63,195 

Tire, sectional pneumatic, C. P. 11aills . . . . 856 411 Co. . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  63,152 
Til:e, vehi�le wheel, T. }1'. Hamilton .

. . . . . .  856:526 Boots and shoes, leather, Leonard, Shaw & 
TOIlet artIcle, L. Van Gale . . . . . . . . . . . . . . . .  856 500 Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,238 
Tonet devicp, A. K. Lovell . . . . . . . . . . . . . . . .  8ti6;482 Boots, sllops, and slippers, leather, Paul 
'.fongs, R. Cederstrom . . . . . . . . . . . . . . . . . . . . 856,681 Brothers . . . . • . . . . . . . . . . ... . . . . . . .  

'
" . . . .  63,242 

Tong-ue depressor, G. H. Hill. . . . . . . . . . . . . .  856.257 Buckles, �Iarvel Buckle Co . . . . . . . . . . . . . . . . .  63,144 
Tongue scraper, F. D. Lees . . . . . . . . . . . . . . . .  856 711 Building materials. certain, I<JmiI Sequin, 
TonSillotome, �. E. Straw . . . . . • . . . • . . . . . . .  856;927 Euboolith-\Verke vormals C. Sequin-
Tools, pneumatic, W. H. Keller . . . . . . . . . . .  836 706 Bronner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Trace carrier, Hitchcock & Wilson . . . • . . . .  856' �39 Butter and cheese, Siegel Cooper & Co . . . .  . 

Track fastening device. L. H. Bowman . . . . .  856:442 Calcimine, Troy Cold Water Kalsomine Co . .  
Track sander, G. Nugent. . . . . . . . . . . . . . . . . .  856 983 1 Candy, Rosseter & Burkhardt . . . . . . . . . . . . .  . 
Track sanding devic€:" A. A. Churchill . . . . .  850;765 Caudy, Trigg Candy Co . . . . . . . . . . . . . . . . . . . .  . 

rl'ramway switch, 1I. C. Matthews . . . . . . . . . 856 715 Canes, wooden or bamboo, I. Eisenstein . . .  . 

63,245 
63,32:1 
6:1.148 
63,201 
63,298 
63,151 

Transit, M.  Munzner . . . . . . . . . . . . . . . . . . . . .  856;979 Canned fish, Northwestern Fisheries Co., 
Transmission mechanism, S. Lippert. . . . . . .  856 272 63,155 to 63,158, 63,200, 63,317 to 63.319 
Transom lifter, H. Osborne . . . . . . . . . . . • . • . .  856'288 Canned fruits, Siegel Cooper & Co . . . . . . . . .  63 324 
Tripod, O. W. Steindorf . . . . . . . . . . . . . . . . . . .  856:610 Canned fruits and vegetables, Wayne County 

, 

rr'roUey pole controller, A. L. Prentiss . . • . .  856,293 Preserving Co. . . .  " . . . . . . . . . . . . . . . . . . . .  63,300 
Trolley pole for conducting electric current Canned salmon, Kelley-Clarke Co . . . . . . . . . . .  63,313 

to vehicles, R. & J. Lindsay . . . . . . . . . . . 856,535 Canned salmon and clams, Downing rraylor 
Trolley wheel, C. F. Wilson . . . . . . . . . . . . . . .  856 503 Co. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  63.266 
Truck, L. Kuykendall . . . . . . . . . . . . . . . . . • . .  856;887 Canned salmon and lobsters, Portland Pack-
'Cruck, railway. J. M. Rohlfing . . . . . . . . . . . .  856 492 ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,321 
Truck, railway car, H. H. Drew . . . . . . . . . .  856;626 Cast bars, unfinished solid and tubular, 
Truck, self-propelled vehicle, R. Fuller . . . . �56 242 Brass �-oundry and neating Co . . . . . . . . .  63,185 
Trunk leg attachment, J. H. McNamara . . . .  856;718 Chemicals, ccrtaL., Badische Anilin & Soda 
'Tube expanding �nd beading tool, W. Me- Fabrik . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,303 

Cormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,896 Cigars, J. 1;'. Suntych . . . . . . . . . . . . . . • . . . . . . .  63,205 
Tubes, apparatus for forming tapering, J. Cigars, A. DaVIS . . . . . . . . . . . . . . . . . . . . . . . . . .  63,223 

Gribben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.694 Cleansing preparation, certain, A. W. Lyon . 63,176 
'rug holder, O. A. Rice . . . . . . . . . . . . . . . . . . . .  856,297 Clothing, certain, Clio Waist Co . . . . . . . . . . . .  63,263 
rl'uuing slide for horns and like instruments Clothiug, certain articles of, Cellular Cloth-

H. B. Jay . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 856, G42 ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Turbine, A. J. Cooper . . . . . . . . . . . . . . . . . . . . .  856, 62:{ Coal, ,r. C. McGrew . . . . . . . . . . . . . . . . . . . . . . . .  . 

Turbine blade and vane, J. S. Green . . . . . . 85(}.6.10 Coal, Howe & David . . . . . . . . . . . . . . . . . . . . . .  . 

rrurbine, elastic fluid, F. Samuelson . . . . . . . .  856,426 Coffee, JOh:l Bluul's SOllS Co . . . . . . . . . .  63,277, 
Turbine nozzle partition and nozzle, C. A. Coffee and tea, A. J. Sheldon Co . . . . . . . . .  . 

Backstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,208 Cotton piece goods, \\Tare Shoals Mfg. Co . .  
'rurbine nozzle partition and running wheel Cotton piece goods, }l". Butterfield & Co . . .  . 

C. A. Backstrom . . . . . . . . . . . . . . . . . . . .  � 856,205 Cream, shaving, F. Haby . . . . . . . . . . . . . . . . .  . 

Turbine running wheel, C. A. Raekstrom, DentifLice, L. G. Olmsted . . . . . . . . . . . . . . . .  . 

6H, 163 
6:l,145 
63 ""4 
63:278 
63,302 
63,182 
6:1,262 
63,272 
63,239 

856,203, 856,207 Dyestuff, Badisehe Anilin & Soda l;-abrik, 
Type macbines and the like, gas governor 63,161, 63,162. 63,257 1 

for, C. W. Seaw:lI'u . . . . . . . . . . . . . . . . . . •  856,815 Dyestuff and chemicals used in reducing, 
Typewriter, J. Volker . . . . . . . . . . . . . . . . . . . .  856 377 dischargi-1g, dnd bleaching, Badische 
Typewriter and add(�r, automatic key con- ' Anilin & Soda l1'abrik . . . . . . . . . . . . . . . . . .  63,258 

necting mear.>5 for a combined, P. H. ElectLical supplies, certain, Sprague Elec-
Turley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856 318 tric Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6a,248 

Typewriter carriages, auxiliary stop for, W. ' Engines" spark plugs for explosive, K. "V. 
R. Fox . . .  . . . . .  . . . . . . . . . . . . . . . . . . . •  856,629 Ignition Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,27D 

Typewriter shifting mechanism, C. C. Chris- Fabrics, Dr'inted and dyed textile, Eddystone 
man . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  856,942 Manufacturing Co. . . . . . . . . . . . . . . . . . . . .  63,268 

'rypewriting mach'ne, W. F. Helmond . . . . .  856 254 Files, document, Globe-'Vernicke Co . . . . . . . .  63 197 
Typewriting machine, H. J. Halle . . . . . • . • .  85(-);344 Fire engines, steam, American-La France ' 
Typograph, W. I. Ludlow . . . . . . . . . . . . . . . . .  856,539 Fire Ij}ngine Co. . . . . . . . . . . . . . . . . . . . . . . .  63,184 
Umbrella mender, F. Stelter . . . . . . . . . . . . . . •  856,664 Flour, wheat, New Century J\1il1ing Co . . . . .  63,316 
Vacuum tubes, automatic gas feed for D. Foods. cf'rtain, Great Atlantic and Pacific 

M. lIIoore . . . . . . . . . . . . . . . . . . . . . . . .  .' . . . .  856,484 Tea Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,309 
Valve. H. C. King . . . . . . . . . • . . . . . . . . . . . . . . .  856,470 Foods, certain, Reiss & Brauy . . . . . . . . . . . . . .  63,322 
Valve, B. F. Siegrist . . . . . . . . • . . . . • . . . . . . • .  856,552 Frogs, crossings, switches, and switch 
Valve, McMillan & :Morrissey . . . . . . . . . . . . . . . 856,655 stands, Cleveland Frog and Crossing Co., 
Valve, A. D. McWhorter . • . . . . . . . . . . . . . . . . .  856,899 63,216, 
Valve, H. S. Roberts. . . . . . . . . . . . . . . . . . . . . . .  856,911 Gin, P. Hoppe . . . . . . . . . . . . . . . . . . . . .  63,172, 
Valve, automatic exhaust relief, C. A. Gin, whisky, rum. etc., Boord & Son . . . . . .  . 

Backstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85G,202 Glassware. Gill Brothers Co . . . . . . . . . . . . . . .  . 
Valve for air brake systems, feed, G. Glucose, Corn Products Refining Co . .  6��,306, 

'VagneI' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,1365 Hail' pins, combs, and bair ornaments. 
Valve for locomotives, safety. R. Anderson. 856,562 I1'ishel. Nesseer & Co . . . . . . . . . . . . . . . . . .  . 

Valve, gas, A. L. Hammarberg . . . . . . . . . . . .  856.252 Headache ClUe, D. M. MacKay . . . . . . . . . . . .  . 
Valve, gate, F. C. Pfeil . . . . . . . . . . . . . . . . . . .  856,546 Hematin albumen, �-. Feustell Nfl . . . . . . . . .  . 

Valve gear, J. Kolstram . . . . . . . . . . . . . . • . . . • 856,784 Hose, air ol'al;:e, Hewitt Rubber Co . . . . . . .  . 

Valve gear. engine, A. L. Dorsey . . . . . . . . . .  856.851 Insulating material, Armstrong Cork ' Co . . .  . 

Valve mechanism, F. Harper . . . . . . . . . . . . . . .  856,582 Jewelry, L. Stern & Co . . . . . . . . . • . . . . . . . . .  

63,217 
63,173 
6:1,:l04 
63,196 
63.307 

G:1 . 194 
63,281 
6:1,2GD 
63.231 
6�.212 
63,249 

Valve mechanism for engines, L. D. Love- Jewf'lry f\l1d pl'f'cious metal ware, certain, 
kin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.594 SchIess, Broll & Co . . . . . . . . . . . . . . . . . . . .  r.�.244 

Valv� mechanism for tanks .and reservoirs, .TonrnnlR, periodical, .r. H. Francis .. . . . . . . . .  6:-�,1()9 
.T. F. Senter . . . . . . . . . . . . . . . . . . . . . . . . . . 856,550 Knit goods in the piece, French & Ward . . .  133. 1 70 

Valve operating mecLanism, .T. Ii". Senter . .  Fl5o.54!) Knit underwear, Frank Bros. & Co . • . . . . . .  63,229 
Valve, rpvf'rsing, P. H. Murphy . . . . . . . . . . . .  k56,652 Laxatives, Stearns & Cnrtius . . . . . . • . . . . . . . .  6�,20�� 
Valve, single piece spring, M. A. Thiel . . . . F\!)6,:-H 4 l\Tatcbes, Illinois �1at('h Co . . . . . . . . . . . . . . . . .  6:). 1 4S 
Valve. stpam feed, A. D. Catlin . . . . . . . . . . .  856,569 Matches. friction, Union :Vfatch Co . . . . . . . . . .  63,149 
Valve, turbine nozzle1 C. A. Backstrom, Measuring instrnments, certain. Sarco Fuel 

856.204, 856,206 Saving and Enginepring Co . . . . . . . . . . . . .  H.1,202 
Valvps and cocks, means for hydraulically 1\feat preservative, B. Heller & Co . . . . . . . . .  63,274 

operating. W. J. McCarroll . . . . . . . . . . . .  R5(U:)Rl l\leats, sugar cured. Tennessee Packing and 
Vf'hide spring, C. We-sp . . . . . . . . . . . . . . . . . . . k56.!)01 Provision Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  G3.29G 
Vehicle spring, pneumatiC', G. W. Bell . . . . Rri6,510 Medical ('omponnds for stomach and howel 
Vf'hicle whepl, E. D. Woods . . . . . . . . . . . . . . .  R5G,:�29 dhmrders, G. Hansell . . . . . . . . . . . . . . . . . . . . 6�,273 
Vehicle wheel. C. A. Rittman . . . . . . . . . . . . .  8ri(j.�67 Medicinal �nd toilpt preparations, certain, 
Vending machine, W. Moonf'y . . . . . . . . . . . . . . R56,278 G. B. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . .  6�.1 f)� 
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Ventilator, E. Stevick . . . • • • • • • • . • • • • • • • • •  8G6,926 ciation • • • . . • . • • • . • • • . . • • • • . • • • • • • • • . . . .  63,2G1 
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The Dayton Sprayer a n d  � Wh itewa s h e r  C�vers . 10,000 sq. feet of surface per day WIth whItewash, cold water paints or disinfectants Used by farmers, tobacco gro�ers, horticulturists: for waterlllg. destroying insect pests or plant diseases 
Easily operated, de: veloping high pres· 
sure for extin· 
guishing fires, 
washing vehi. 
cles, etC.-will 

last alifetlme. 
Write for cat­
alog of other 
kinds  a n d  
prices. 

The "Progress'· Dayton Supply Co The · 'Climax'· �� �:t=�����g Dept. R, • g� t;gls :ig·�g including hose, etc. Dayton, • Ohio. including·hose:eto 

The K-W Magneto 
For jump spark only. Just the 
thing for your Automobile and 
Motor Boat. Does away with all 
batteries. Will start the engine 
easily. Price, $35.00. 
THE K-W IGNITION CO. 
27 Power Ave •• Cleveland. O. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of 110 volt electric circuits for small furnace work. By N. Monroe Hopkins. rl'his valuable article is accompanied by de­
tailed working drawings on a large scale, and the fur­nace can be mHde by any amateur who is versed in the use of tools. 'I'his article is contained in SCIENTIFIC 
AM}'RICAN SUPPLEMENT, No. 1182. Price 10 cents. 
�;,£:!�y

b
60���fje� o�'i;e�!d�';.�:�.

way, New York City, 

c����rt Bicycle In:o Motorcycle 
at small cost by attaching 
til e self-starting Erie 
� H.P. Power Outfit. 
'11his incl udes all parts. 
Anyone can easily make a 

I powerful mot!3rcycle, 
Speed 2-30 miles an hour. 2-3 H.P. Motorcycles. 

SerJd stamp tor either catalog. 
l!IO'1'ORC1:'CLE EQlIIP;UEN'f {'O., 5 },uke, lIammondsport, N. Y. 

�' ... . 'Chemical Analyses 
�,j . Industrial products examined and working 
� formulas provided, processes improved, coun· 

sel and expert evidence. Assay of ores, alloys, water 
and fuels, etc., etc. Inventors assisted; instruction. 
Established 1882. Monadnock Laboratory. Chicago. 

,. .. _ ... _ ... _ ... _ ... _ .. , t: ArtERICAN nAGAZINE t: 
OF AERONAUTICS : 

A Monthly Journal devoted to tile Ado • 't 
v8ncement of the Science of i 

Aerial Navigation , i. Ernest La Rue Jones, Editor -
:: ----- : t SUBSCRIPTION RA TE'; t 

America, $3.00 Foreign Countries, $3.50 
• • 
i 142 W. 65th Street • .JI[ew York I 
... .. -... -... -... -... � .. � 

Goncroto, Roinforcon Conerolo 
AND 

Goncroto BnilOin[ Blocks 
Scientific American Supplement 1543 contains an 

article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com­
position and mixture of concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives the 
proporition of gravel and sand to be used in 
concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis� 
cllssion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con­
crete construction, and their applications. 
'.fhese articles constitute a splendid text book 
on the subject of reinforced concrete. Noth­
ing better lIas been published.. 

Scientifio American Supplement 997 contains an 
article by Spencer Nev .. "berry in which prac­
tical notes on the proper preparation of con· 
crete arc given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scie';tific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis· 
cussed and illustrated. 

Scientific Amencan Supplement 1564 contains an 
article hy Lewis A. Hicks. in which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 
the prinCiples of reinforced 
some practical illustrations by 
Webb. 

1551 contains 
concrete with 
Walter Loring 

Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin­
ciples of success in concrete block manufac­
ture, illustrated. 

Scientific American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley. 
,JI'. ,  on cpment mortar and concrete. theiI' 
preparation ann nsf' for farm purposes. The 
paper pxhaustivf'ly discusses the making of 
mortar �nd ('oncrete, depositing of concrete, 
fa<:ing concrptp, ,vood forms, concrete Bide­
walks, details of construction of reinforced 
concrete posts. 
Bach number of the Supplement costs 10 

cents. 
A set of papers containing all the articles 

ahove mpntioned "'ill be mailed for $1.8(1. 
Ord(�J.· from your newsdealer or from 

MUNN co. 
361 Broadway, New YorK City 
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Metal Hnd glass polishing paprr, A. W. 
Milk�Ol�,lllJ�<1e;'l�(�l: 

. . )i(;ha�v\� . ·Co�
l
�.:ie·l;sed !\Iilk 

Milk�O' coudense�.i.· 
. 't;��ific 'Co,lst" C�I;d�I;��d 

03.15Q 1 FLOORS 63,284 
I ��:�" " " " . , 
I � N O T e  � OOHT'NUOU.J 80ND � ROOFS 

WHO DRESS FOR STYLE 
NEATN E S S ,  A N D  COMFORT 

WEAR T H E  IMPROVED 

BOSTO 
GARTER 
THE RECOGNIZED STANDARD 

1.!!IImThe Name is �::;�d on eve� � 
�hfJ(J CUSHION 

BUTTON 
C LAS P 

LIES FLAT TO THE LEG-NEVER 
SLIPS, TEARS NOR U N FASTENS 

GEO.l'ROSTCO.,Makera 
Boston, Mass., U. S. A. 

� __ �ALWAYS EASY� __ � 

Every reader of the SCIE�TIFIC AMERICAN should also 
be a reader of 

llilk Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,:120 Milk, CI'('am. amI hutter, Thompson & Ott . .  G.'i,ZU7 
�:Iusic sbeets 01' rolls, perforated, Cha.se & 

Baker Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  G:1,187 
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h
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n
g\1veCOc� : : : :  !t{J�� Overalls- and jUll1P('l'�, Hooker Corser & ':\lU-

chell Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GB, 232 
Paekiug ma tel'inls tor prcH'ntlllg leakage 

of nil ids, Chicago BaBey Co . . . . .  63,141 
Paint ami vU!'.nish driers, Ll�fnll](: & Cu . . . . . 6;L174 
Paints tlnd l)sinl":;.':$' matcl'hd::;, <:ertain, L. I-l. lluelwiaud . . . . . . . . . . . . . . . . . . . . . . . . . . G3,25f) 
Paillts awl varnislle-s., rnixed, " Lt' ltipolin, " 

( So.::iete �\.lIollyme l,'rancaise d . .:.� Peintul'es 
Laqu('l's et d' ' ElHluits Sous-:\lu"i·ins. Pro-

pan������(' L�f�·�·'�� �llP��:;C{f;�b f;�eU�lli�) '�i�i{;l� 0:1,:n4 
of, Soctci(! Anollyme Pel'ivhote ct Photo-
l'HIlll.l • • . . • • . . . . . • • • . . • . • . . . . . . . • • . • • . • •  (">.'1.2$)2 Papt'r hags, Union Bag awl P:lpeJ' Co . . . . . . G3.180 Paper hags, Ch'velantl-Akt'oll Hag Co., 

na.lS�, U:L IHH, 6:�,2.L!{ to (i:�,215 
Pap('r', ledger ilhh,'x IJl'islol, D. L . . ](IIH'S; & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a:;, l GG. G.'1,167 
Pap{�1�'

ont:�T1jllgon :lI.I�. lll'intillg", George .I��� 
G

��,
142 

Papers. honu. ledgc}', linen, 11nd writiIlg, 
Union Cal'd nnd Paper Co. , . . . . . . . . . . . . 6a,181 

Papers, wrapping, tissue , news, book, and 
press, J. L. X. Sm .... the- Co . . . . . . , . . . . . .  G3,275 

Pavcments, bituwinous COlJCl"Pt(!, l1urber As-phalt l'UViJlg Co. . . . . ,  . . . . .  , • . .  , . , 6.3,140 

Pen�'ng
st���, .I:��·��(II� . . l� , .I:I.,}:�J�(� . ���l�l.lI.f:l.C.l�l,}·: na, 175 

Perfuwps an(l toilet waters, Coigate & Co . .  G3,:?ti4 
Pel'ig��<:a��, 

. . . �t!�\',e.
l�'�·�' . . .  ���'��J��� • •  �).

u
.�l

.
i���l�� ' 63,27ti 

Pianos and piuuo players, Hoth & Engel-
hardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63 .24;! Plows, \Viard PIO\v Co. . . . . . . . .  '. ' . . . .  63,801 

Plumbago or graphite, certain a l'tlch's made 
of, :\Iol'gu n  Crntible Co . . . . . . . . . . . . " . . .  6:"{, H) V 

Powder, oxygenated talcum, �. E. Goid-
berg . .  . . . . . . . . . . . . . . . .  . . . . . . 63,308 

Rat and roach exterminator, Stearlls l�lec-
trk Paste Co. . . . . . . . . . . . . . . . . . . . . . . . . .  63,29·i 

Reamers, drills, and countersinks, \Viley & 
Russell :\'h:uufa<:turing Co . . . .  , . . . . . . . . , 63,18a 

Remedies, fevel' and ague, C. H. & Ii". L. 
Osgood . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  Ha,28i 

Technical L"te ature 68,164, 63, 1 65 I H.emedies for certain diseuses, L. J. Cote, 

I r Remff�id
.
�ill�orCO.cC�'���I� . . �i

.
S�����: . .  :.��(�I�o.I�I,l� Q3,28H A Monthly RC\'iew of t�nrrellt 'l'cthnit:ll I'lIhlitalions RenH'uh'", for lung and throat diseases, W .  

a lUl!e 64-page illustrated journal giving" its readers, in J.  Sibley . . . . . . . . . . .  , . . . . . . . . . . . . . . .  , . .  G .. 1,2f.H 
more or less condensed form, the BEST literary material of Remedy, dyspf'psia, 1". 'V. Diemer . . . .  , . . . .. . ti:), lGb: 
general interest appearing in the current technical pub!ica� Remedy for atrccti0l18 of tile kidllcys, PettIt 
tions of America and Europe, as well as much valuable in- Medicine Co . . •

. . . . . . . . . . . . . . . . . .
. .

. .
• • •  

6:3, ] 78 
formation found in daily papers. trade pamphlets, society Renwdy for certain diseases, 1,'ord Remedy 
proceedings, speeches and lectures, etc. The H.('m��Y f�l: ' ��;·t;i·I; . tii�e'(;;(;:;, . \;: .  !:;chmidt . . .  
"Index to Articles in Current Technical Periodicals" ii�:���;: i�,r v��;:�}:�:;1 ·�is�is�;;,

o
"l;U !l:. · iil'II;�;�: 
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gh'cs a classified descriptive listing of all the articles of im� Rubber articl,,!s, cf"rtain, ContineHtul-Caout-ponance appcarin2" iu the current te-chnical press, brOufht chouc-un(}-(;utta-l'el'C'ha-CompHguie (h�,;W5 
down to tbe first of the month of issue. Rubber hoots anel shoes, Goodyear Rubber , ... . ) 

"An indispensable publication for engi- Co. . . .  , . . . . . . .  , . .  " . . . . .  , . . . . .  , . . . . . . .  ();�,lv,") 
neers and other technical men, and one of Rugs and caI'pei;s:-"I�dell �lanUfacturi
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d 
t�

o:c�el�[t� Sheetings, shil'tings, and drills, cotton, Hen-
modern industrial pro�ress." Shir�'�

e
;;l�d ��ll�rs' ·';l;.i· '��tf�' 'ti:r'e'r�:f�;'; ' d;';'�� 6:3, 171 

SUBSCRIPTION RATES $2.00 a Year. Single Copies, 20 Cents 

Special Offers 10 Readers of Ihe S<:lentiilc Amerlcan.-As 
a trial suhscription we will send you TECHNICAL LIT­
ERATURE for two months for 25 CE:\TS with a low rate 
in combination with a special Premium Book Offer for the 
continuance of the subscription. 

Send your quaf1:er to-day and get the current numbers. 

TECHNICAL LITERATURE, 19 S, 220 Broadway, New York 

and negligee, M. E. Smith & Co . . . . . . 6.3,240 
Shoes and oxff l'us, women's leath{!l', J\.cllum-

Goller-Lam} Co. . . . . . . . . . . .  , . . . . . .  , . . .  , .  63,2:�5 
Shoes, lellther, R. II. Lane & Co . . . . . . . . . .  6;�,236 
Shoes, leather, Noyes-i\ormull Shoe Co . . . . . ��:��h 
�if�l

a��f��e 
a
�g6���U��e�:b��'��

1
?�� 

. 
ii���l�i� � : : :  6a.2:37 

Silvpn .... ul'e and jewelry, cedain, Simons 
l�l"o. &: Co. . (j:�.247 

Soap and washing PO\\"(ll.'l', ::Hegel Cooper & 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,146 

Soaps, Colgate & Co . . . . . . . . . . . . . . . . . . (;3,21�, 6;),219 
Socks, Bowman, B1dri<1gn & Co . . . . . . . . . . . . .  63,260 
Soda water and milleL'Ul water, Andrew 

SPRINGFIELD Steef°'C�I�g,�)�I1;t��i c�: : : : : : : : : : : : : : : : : : : :  ��1'i3� 
Stogi�s A Pollack . . . . . . . . . . . . . . . . .  0;!,310, (�!,3J1o 

MO TOM E T E R I Stomach l:(;guJatol"s, Itl1egulus Co . . . . . . . . . . . .  6j ,289 
Stoves and rauges and fittings and parts . therefol', gas, 'Villiam :\J. Cruno Co . . . .  6:3.�)0 

" Made Right " 
" Proved Right " 

" Stays Right . .  
" Price R.ight " 

Does not wabble on rough 
roads. 

Easy to read. 
Simple construction , 
25 years' reputation back of 

its manufacture. 
50-Mile Size, $45.00 
60-Mile Size, 50.00 

With fittings for any car. 
Send for Booklet " Facts. n 

R. H. SMITH MFG. CO. 
Springfield, Mass. 

Gasol ine Separator 

Sulfur compound, soluble, J. B. Hixon . • . . •  6:3,154 
'ra blets for purifying the bl'cath , '1". C. 

Deluvan . . . . . . . . . . . . . . . . . . . . . . 63,265 
Talking machines anti records th�I'efol', Vic-

to.. Talking �fachine Co. .  6:1,299 
Textiles, cC'rtain , �ICl'rimack :\111Jlufactul'ing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63, 282 
Thread and soool and sewing cotton, Amer­

ican Thread Co . .  
63,137 t o  <l:.l,l!m. (�1,20() t o  6:),211 

Tobacco, Cigars, aIHI cigurettes, �laison 
Pierre Bardou-Joh . . . . . . . . . . .  , . . . . . . . . . .  6a,177 

Tobacco, smoking. J, N. "\Vyllic & Co . . . . .  , ():3,l flD 
Tonic, l'econ�trl1ctiye, Davis Che-mical Co. , . .  fJ3,224 
Type-wl'iter ribbons and carbon paper, CMr-

ter's Ink Co. , . . .  " . . . . . . . . , . . . . . . . .  , . , 63,180 Vat'nish�s-, jupalls. Ilild cnamels, Standard 
Val'nish 'Yorks . . . . . . . . . . . . . . . . . . . . . . . . 6:3, 1 -li 

Vinegar, Price & Lucas Cidel' and Vinegar 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fh'! , 288 

Whips, Horse Whip Co . . . . . . . . . . . . . . . . . . . . .  6:.1,2:;;! 
Whisky, Riegel' & Lindley . . . . . . . . . . . • . . . . . .  63,17G 
'Vhisky , Steinhardt Bros. & Co . .  , . . . . . . . . . . .  6B,204 Whisky. H. C. Woodbury . . . . . . . . . . . . . . . . . .  63.251 Whisk,· O. Tuussig . . . . . . . . . . . . . . . . . . . . . . .  63,2!J5 

You can avoid most of your \Vbisk).< �tn, and braud.y, I"tgge-Doylc Co . . .  �,22� engine troubles by using our I Whisky, malt. Mac.kcnz�e Bros . . . . . . . .  , . . . .  , 6:'{.31n 
Separator. It effectually re� ''''hite goous, certaIn, Shel'lnan & SOIlS Co . •  63,2413 
]nOVes dirt and water. Circu� 
lar u S. " Price postage, paid, 
$r.12. 

MIA NUS MOTOR WORKS, 
Mianus, Conn., U. S. A. 

LET US ESTIMATE ON 
YOUR MOTOR BOAT 

OR LAUNCH 
New Factory. Perfect Equipment. Testing" Basin. River Connected . 
Expert Servin,e. Competitive Prices. 

LABELS. 
"Annnndale Rv(!'," for whisky, rarker�Blake 

Co. . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 13,601 
HBuchu Gin. ' 1  fol' gill, S. Hochstudter . . .  , . .  l:3,tiOO 
j 'I· ... amolls StaCk," for cigars, O. A. Gallun . . la,oU7 "1'�O�����l��;nt;�:�., \" or�1�·rafC�.e, . .  a.n.� . . V.C.l'.��I� ]3,G03 
" NOll-Such, "  for llllIlCh, Non-Such Pute ll'ood 

Co. . .  . .  . . . . . . . . . . .  " . . . . . . .  . . 1:3.598 
":S-oll-Such . n for ginger ale. �oll-Such Pure 

]<'ood Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,599 
" Ol'i<.'ntal," for brooms, Le(� Broom and 

Dust"r Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,605 

1 1  

Ceil· 

I F  YOU ARE I NTERESTED 

I N  F I R E P R O O F  C O N­

S T R U C T I O N , 

S.H O U L D  H AVE 

TWO CATALOGS 

Y O U  

TH ES E  

The Clinton Fireproofing Catalog i s  a handbook 

on the latest methods of fireproof construction. It 
describes in detail the Clz"nton Fireproofing System ­
the System witlz the Continuous Bond-of which 
Clz"nto1Z Welded Wire forms the integral part. It 

contains complete specifications, illustrated by work­
ing drawings and photographs, for installing Clz"nt071 I 

Welded Wire. 

" Clz"nton Wire Lath " is a practical and author­

itative treatise on lathing and plastering, illustrated 

by working drawings and photographs. 

A building is no more unburnable than its most 
combustible constituent. A building . in which the 
plaster rests on a foundation of Clinton Wire Lath 

and the floors and roof of which are constructed ac­
cording to the Clinton Fireproofing System-the 
System with the Continuous Bond-i s  fireproof i n  its 
most vital essentials. 

Either one or both of tlU! above publicat£ons will be 
sent free on request. 

C L I NTON WI RE C LOTH C O .  
Clinton, Mass. 

lhshlugLon : Rosslyn Supply Co., Colorado Bldg. " Ittsburg : 

ings il 
FIRE·PROOFING DEPARTMENTS 
Albert Ol iver 

1 iIIoDiSON .<VENUE 
NEW YORK 

Houston Bros. Co. ChicAgO : Clinton Wire Cloth Co., 30-3:1 River 
St.

' Columbus, 0.: Kyle &; Dugan, 282 E. Brood St. St. J.oulll : 
lJunkins-\\'illlli Lime ,t,;. Cement Co. Snu "'rRlleisco : L. A. NorrIS, 
835 Mona<Jnoek Dldg. SefttUe : L. A. Norris, 909 Alll8ks Bldg. 

Parti­tions 
On on . e. . .. o· 0:.* s, 

Franco-Auto Portable 
T U R NTA B L E 
No. 2 Ball Bearing Caster, made in one piece, light and 
durabJe. Cars can be nm off or on at either end. Pro­
tects Tires when car not in use. One man can handle 
the largest car with ease. Indispensable for handling cars 
in garage, factory or private barns. Requires no jack to 
place in position. Write for full description and price list. 

I F R A N C O-A M E R I C A N A \I T O  (k). S \l P P L Y C O M P A N Y  
1 4 0 2  M i c h i g a n  A v e n u e ,  C H I C A G O  

.... e os$=====; e... •• • * " .  °0 • • coo e .  Wee wn=s==8;! ..... * •..... 

To Manufacturers and Inventors SEALED PROPOSALS. 

pRU.�OJl:.L�J���ft�eu��:fi:�ctt,��u�g����t�: 
We are particularly well equipped for undertaking the Fort. Bliss, �rexus. J UDe lsT., 1007 . . Seal,eo PfoP9sa!s in 

BaJe of American m1;\nufactul'es marketable in Europe. dpphcate WIll be receivec1 at thIS offiC,e. until 1� M. 
\:Vc have a dppartment for adjustin� your claims 0 clock, July 1st, 1907 .. and tben op�ned. tor l:J1t.erat�on8 

�ainst COllt.iuellLal tirm8. I 
in tl,Vo La�atory. BUildings. at thiS Post. , A IteratIOns 

We exploit. American invent ions, whether already conSIst of lemov l.ng" ,present ft�ture�. relaYJn� C?oncrete 
ateute'd here or not. floors.. and furnlSbmg an<;l InstallIIIg PJumlnng and 

P "Ve are nnt "Agcnf-s " and can furnjsh satisfactory HeatmJOl; fixtures . . Appltcat�ons f9r plans 8bQuld be ae-referen ces. ' . g� rrtf:���e ��:d 8!���1d��
e
�rtctrt����� 11£; } �t:cf�nrs����� 

UNITED STA TES IlllPORTING COllIPANY tln/l Quartermaster, Fort Bliss. Texas. " 
Hll.lnbur'C, XV, Gerlnnny 

i!*_IEa:J.lll'1iIIJtii" ji" We estimate on anything you want made to order. 

lSTA JlPINGS, llIODEI,!;. EXPERT WORK 
\-Ve pUbli5b .. The E=ilent Partnf'r," n brainy little Dlagazine, full of �ood thoughts. Sample free. Writp· us. 

TilE GLOBE .\IACJIINE All)) STAlI.I'!NG CO. 
9"0 l(urnilton �t., Clcvelnnd, O. 

UN IVERSITY OF lllANITOBA. 

Professor and lecturer Wanted. 

Write for Facts. 
WECKLER BOAT CO. 

"Osolyte, " for brooms, I.&t� Broom aud 
Duster Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.600 ff'.:a·�a�,GIg Corliss Enllines, Brewers 

" Ro��t
.
te . .  I�·��1�: '.' 

. . 
f
.�l·

. ,i.t.o.n.s., . . :� . �1�(��'(���1� 
& 

13,608 (l.� a��_tf.0�%:rs�,9H�����-:rJi., Y1f!.�uk���/Wt� 

AppHcations accompanied by eight pritlted or type 
written copies of testimonials, addressed t.o the under .. 
signed at the University of Manitoba. Winni peg, 
Canada, and marked "Application for profes8or .. ship " 
or "Application for lecture�shjp:' as the case may be, 
wIll be received up to July 10, 1007. for the followi ng 
positions in the Unl versity of Manitoba : ProJessOT for 
the Choir oj Civil, E·ngineering. �Iary $2,500 per annum 
(with permi!ision to eogalZe in such pri1fate practice as 
wilt not interfere with his duties to the U niversity). 
duties to commence September 1, 1007. Lecturer in 
Mathe1natics, salary $1,600 per annum, duties to com­
mence October 1. HJlI7. 

TRADE MAqKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sleetcb flnd description may 

quickly ascertain our opinion free whether. un 
invention is probably patentable. Commull1ca­
tionsstrictly con6dential. HANDBOOK on Patents 
Be��t:l��S ?!�:� ������oK1�

e
;�r�gCb�

t
ie��ive 

special not�cet without charge, in the $ci¢ntifit Jlm¢rican. 
A handsomely iIlustrat.ed weelely. I,argest cir, 
culation of any scientific jo urnal. fj'erms, 83 tij 
year � four months, $1. Sold by an newsdealers., MUNN & CO.361 Broadway, New York 

Br"'n�t OWce; 626 F St., Washington, D. Co 

"So-gasy Straw IJat Cleane-r," for a straw 
hat cleaner, AdrIel' Lahol'utol'Y Co . . . . . .  ] 3,004 

"The New Game, Teddy 's near HUIlt." 
for a game, S. n. Bowprs . . . . . . . . . .  , . . .  1:3, 607 

"Twin Star, " for mavle syrup, C. A. Crane. 1:3,602 

PRINTS. 

MODELS &: EXPE R I M E NTAL W O R K .  [nventions deveioped. Special �lachinery. 
E. V. BAillARD. 24 Frankfort Street. New York. 

RUBBER Expert Manufacturers 
Ffne Jobbing Work 

"Pants Chart," for mC'n's amI boys' apparel, 
Ed. V. Price & Co . . . . . . . . . . . . . . . . . . . . .  . 

"Solid Rivets, " for rivets, ri. B. Stimpson . .  
"Souvenir-Card Kaiser Suits aud Cloaks." 

for gencrnl wearing npparel, . A. H. 

2.021) PARKER. STEARNS & CO .. 
2,0;11 

228.229 Soulh Streel, New York 

. Kaiser . . .  . . . .  . . . .  . .  . . . . . .  . .  . . 2 , 030 
"The I\�amous Bears," for jewelry, Puye & Baker �Tannfa('turing Co. . . . . . . . .  , . . . . . .  2,027 
"Thc :Matador \Vlth a Sword K111s the Bull , "  

Electrical Experimental and �(Wlk 
Write "for r"lrcu1ar. E�tabJishec1 18G6. 

'l'HO�lAS W. GLEE."ON, 106 Sudbury St., Bost0D, Mass. 

for pl'opri(�tary Ilwdicilles, .Mi-Cro-Lillc 
�ledieilI(.' Co. MODelS �ea�;c�fe�I��l�.T1-'ov���H���,ftic: 2,028 tUrert. Fine. A CCUl'at" " ork a Specialty. M. P. Scbel!, 
__________________ 17:)9 Union Street. San F'rancisco. 

A prillt�d copy .... f the speCification and drawh.J� 
of any patent in th� for(�guin� list, or any patenf. 
in print iSS1Wd since 1863 , will be furnished from 
this officE' for 10 cents. provide:d the name and 
number ot tho patent desired and the date be f!iven. Address Munn & Co., 361 Bl'oadway, New 
York. 

Canadian patents may now he obtaint'C'l by the iI\y 
ventors for aTI'''' of the inventions named in the fore­
going lIst. 'For terms IIlnd further' - ptlrticular� 
.ddre88 Muon & Co., 361 Broadway, New York. 

Te legraphy 
Circul!l.r hee, '\�olldel"ful 
:llltom:nil: te:l('hf'r. ;) �tyJfi'l 
*2 up. OllXIGUAl)U 
CO.e Dept. 5'.1. SH t�Hrt. 
landt St., New York. 

FRANK ALLE N, 
Secretary of Committee Chair of Engi,neering. 

I =� 
How to Build a 5 H. P. 
Gas Engine at Home 
In SCIENTIFIC AMER'rCAN SUPPLEMENTS 

I I  1641 and 1642, E. F. Lake descrihes simply 
and �horough ly how a five horse power 
gas engiue can bp. bui!t at home Com-
plete working drawings are publj�lted. 
with exact dimensions of each part. Price 
by Inail for the two Supplemellts, 2o cents. 

Order from your .-------�:l 
newsdealer or from M U N N  & C O M PA N Y  � = Publ ishers -,36 1  Broadway, New YOfl 



Rubber Pump Valves 
For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. .;I- .;I- .;I­
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIA LTIES for any mechanical 
and commercial device. $ $ $ $ $ $ $ 

NEW YORK 
PACKING 

BELTING & 
COMPANY, Ltd. 

9f & 93 Chambers Street, New York 

Scalos A i l  varieties a t  IowesL pr1ces. Best Uatlroad 
Track and 'Vag on or Stock �cales made. Also 1000 useful artiCles, inC luding Safe�. 
SeWIng .\lachines. Bicvcles. T001�. etc. �ave 

Money. Lists Free . CHICAGO HeAL]; co .. Chicago. Ill. 

I LEARN TO BE A W A TCHNlAKER 
Bradley Polytecbnlc Institute 

Hor;:;(��� Iitjr�t�\�ent 
Formerly P!l.f'$ons HoroJoR"ical Inst. 

Largest and Rest Wlltch School 
in AJl1�rie;t 

\Ve teach Watch 'Work, Jewelry, 
En�raving, Clock Work, Optics. 
Tuition reaS('lMble. Hoard :md 
rooms near school at moderate rates. 
Send for Cl\t�Jo� (It' Information. 

Best for Ignition 
Automobile. Motor Boat. 

Cas Engine. 
High Amperage. Long . Life. 

Oatalofl N-22. SQ')neth'ing 
Electncal. fm' E·vel'ybody. 
liree. Send jar it. 

Manbattan Electrical Supply Co. 
n P�rL: P);\ct'. 188 I-'lf.·1t An. 

New Iorio ClJiellgo 

WEL-L DRIL�r.G 
Machmes 

Over 70 sizes and styles, for d rill1ng either d'?ep or 
sballow wells in any kind of soil .or rock. Mounted 
on wbeels or on SillS. With engines or norse powers. Strong, simple and durable. Any mechanic can operate them easily. Send for ca.talog. 

WILLIAll15 BROS., Ithaca, N. Y. 

Expansion Bolts 
For ,,"�Qf)d 

Sr-rews 

CATALOG AND SAMPLES ON REQUEST 
Star Expansion Bolt Co., Trask Ave. & Zd St., Bayonne, N. J. 

Bausch & Lomb-Zeiss 
Stereo Field Glasses 

express the hillhest degree of optical perfection in that line. Send 
for descliptive booklet and learn about their diStinctive features. 
Bausch & Lomb Optical Company, Rochester, N. Y. 
New York Boston Washington Chicago San Francisco 

LV'KI� 
TAPES AN[) RULES 

ARE THE BEST. 
B"or sale everywhere. Send tor 

Catalog No. 16. 
L V F K I N  R V L E  C O. 

Sagi naw, Mich.,  U. S. A. 
New York 3Un London. 

;_J1I1IIUIIIIII" llf!IIUlltjlllll!lllllllllllllllllllllllllIIIIIIUI1lIIInllrllllll'II!IIIIIlIII!llllllflll� 

I 2�'�E� ! 
i .. Best by Every Test" � 
i u. S. Gov1t Report ; 
� For 25 years the � 
§ standard . Used by U. S. Government. We � 
§ build engines from 3 to 50 H. P. for all sorts of � � stationary and farm power. Send for catalogue. i 
- OLDS GAS POWER CO. • 

� 958 Seager Street Lansing. Mich. � 
i1l1111111111U111111I11I1l11ll11'111I11l1111l11!11tUlfllll!l1UIIIIlUIlIIIIllII!lIIIIIIII!III!II'llnllllrt� 

. ., 

Scientific American 

Many Feet 
the Roor should be of exceptional wearing 
quality and capable of being most easily kept 
clean. This is as particularly true of the home 
as of the public building. A Rooring material 
possessing innumerable distinctive advantages 
to make it peculiarly appropriate in business 
offices, banks, court rooms, hospital�, l ibraries, 
churches, or in any situation requiring a floor 
o f  highest durability is 

PENNSYLVANIA 

INTERLOCKING 

RUBBER TILING 
It is as indispensable in those parts of the resi­
dence where household activity is constant as 
it is in places where crowds walk daily. In 
bathrooms especially i t  is a sanitary necessity. 
It wears longer than marble, is absolutely water­
proof, silent, incomparable in coloring and de­
sign. No building, private or public, is of 
such high character that it will not be im­
proved by the use of Pennsylvania Inte · . 
locking Rubber Tiling on its ROOfS. 

Our Book-of-Color-Designs tells of many other 
exclusive merits of Pennsylvania Interlocking 
Rubber Tiling. It's worth writing for-and free. 

PENNSYLVANIA RUBBER COM PANY! 
JEANNETTE, PA. 

aw YORx-1741 Broadway. 
CHICA.oQ-124.1 Mlchi2"an Avenue. 
PHlf.AORLPHIA-615 N. Broad Street. 
ATLANTA, G ... -I02 N. Pryor Street. 
BOSTOS·-20 Pnrk quare. 

BUFFALo-111 Main Street · . 
DKTBolT-237 Jefferson Avenue 
CUVltLAlo"O-'2134-6 K.a.sl Ninth Sf.1'eet 
SAN F1UNCISCO-512-14 Mission Street· 
I.oNDOS-26 City Road . 

D" t V" S t New de�ign espeCially BUlted for usc in ( 'ol� 
lea:·e La.t.liratories ano in iron and. steel manu-Iree . ISlon pee roseopeS fg�tr��rPc"��I���� ()���\i�'iiro���io���ft:�·�;,o�� 

ing cuts and opaque objects on the screen. Wireless. telegraph. Ollttlt.s for School and experim,mta1 work. 
New Pboto-EnlargJn� Outfits. U Photoscrtpt "  the new metbod of titling ne�atives. Send for Lists. 
WILLIAMS, UROWN & EARLE, 918 Chestnut . Street, Dept. 6, Philadelphia, Pa. 

An Individual Walth 
Every HOWARD Watch, from the selection of. its. parts to its 

final adjustment. is treated. as if it  were the only' watch under 
process of construction. 

The Howard Watch is indip;dually made. Each settirig 
is especially 6tted to its particular jewel ; each jewel is · drilled 
for its particular pivot. These parts are microscopically per­
(ect in their relation to each other and are nev.er separated. 

The Howard Watch is indipidually ad-' 
iusted. Such care, accuracy. and. exa�tness in 
the construction · of the Howard movement 
permits of more delicate adjustment than is 

. possible in any other watch. Every 

\\OWAR1J 
",ATe H 

is tested and timed for weeks by experts-all necessary chan� being ·made, not ·by 
manipulating' lhe regulator, but by complete readjustment. It is th�n caSed by the makers 

and finally readjusted in the case in which you buy it-coming to 
you a truly accurate timepiece. 

. 

,£pery HOWA 1tV Watch is indipidllally guaranteed. 
It is sent to you in a velvet-lined mahogany cabinet bearing C:er.- . 
ti6cates of Guarantee. giving the movement and case numbers. and 
the fixed price at which it is sold everywhere. 

H"OiVIIRD Watches are made in men's sizes only. Prices range from 
$35 10 S150. lhe difference being nol in grade of malerials or workman-

HOWAI1D WATCH ship, bul in quafi/y of case, number of jewels, and /he adjus/men/s. 

" w.teh Wisdom " FREE. 
We waD.t yoa to haTe a tree eopJ'" ot" W.tek WJedo_"-a _laht7 

�'to=tJi:;�;;'�t:�t�� �:t�-:t°J:::b.'!.�l�W�lTi0rl":.i:A ���w 
J:. HOWARD WATCH CO., South St, Waltham, Mass., U.S.A. 

C A S O L I N E  E N C  I N E  E X C H A N C E  
SELL AND EXCHANGE NEW AND SECOND· HAND 

AUTOMOBILE 
AND MAR I N E  Gasoline Engines 

We sell New En�IDe •• taking Old in Exchange. allowing tnll 
market value. 100 Drat· class, second-hand engines OD hand. Write 
tor OaSalogne. Lowest Prices. Largest Assortment in America. 
GASOLINE ENGINE EXCHANGE. 3932 Olive St., St. LouIs, Mo. 

JUNE 22, 1907. 

COLD GALVAN I Z ING. 
AME.RICAN PROCESS.  N O  ROYALTIES. 

5AIo1PLE5 ANOINFORMATION ON APPLICATION .  
N I C K E L 

AND 

Electro·Plating 
A��aratus and lllateriai. 

THE 
Hanson & Van Winkle 

Co., 
N"e,val·k. N. J. 
28 & 30 S. Canal St. 

Cbica.go. 

2-Cycl<'-EI,.iIle-�[.r·,el of the Age. Entirely new and im· 
many exclusive features. Runs on 

5 'Ii:P� £�mJ 

COMPLETE ENGINE 
Fresh Water Boa.t 

$69.90; with . 
Boat Fittings, 

Swiftest. most powerful, 
and reliable engine of its size 

eart.h. Drives 18 to 23 ft. Launch , with 
load, 6 to 10 miles per hour. Reversible, 
easy to install aud operate, . unfailing 
endurance powers, economical and safe, 

cannot back-fire. Sold under Five Yea.r Guara.ntee. 

Belle Isle Motor Co.,Dept. 18Detroit,Mich • 

The Holsman Automobile 

A
STANDARD type

_ 
of power vehlcle, light, strong, handsome, high-wheeled. high­bodied-simple, and splendidly efficient. "Rides Like a Carriage," noiselessly and smoothly, over paved city streets, or rockiest, ruttiest, country roads. Practically no repairs and low maintenance. 

Solid Rubber Tires - no pneumatics to collapse. Air-cooled - no water to freeze. Holsman features are all fully patented. 
Two simple hand levers regulate entire con­trol-start, steer. stop. revers.e and brake. No 

Ji've axles. friction clutches, differential gears, pumps. etc. Double hill-climbing power in reserve. Send today for Handsome Book­let-}<'ree. 
HOLSMAN AUTOMOBILE COMPANY � 

685 Monadnock Block CHICAGO, ILLINOIS 

The "Best" 
The World's Best Light 
Sold in every civilized coun· 
try on earth. Costs less than 
kerosene, gives six ti mes 
more lightthan electricity. 

A. Pure �ite Steady Light 
Makes and burns its own gas. 
No wick. no odor. no smoke. 
Absolutely safe. For indoor 
and outdoor use. 

Agents Wanted, 
Exclusive territory. liberal 
commissions. Catalog free. 

THE BEST LIGHT CO. 
Owners of Original Patents. 

87 Eo 5th SI. CANTON, OHIO. 

RIGHT ? 
The best systf-m ot ignition yet 

devised j� th� tlS� of 8tor�ae baUer­
ie� kept eh:krged lJond in good con­
dition by an Apple · Battery 
Charll"er. Known a.s " floating 
the ·t.tatt.ery on the line." By this 
method yOI� can have flt your com­
mand an mexh:l.Ustlble source of 
current for st:trting, running snd re­
serve. Write to-day for Bulletin B-1. 

The Dayton Eleetriea.l Mfg. Co., . 98 St. Clair St., Dnyton, Ohio 

E L E C T R I C A L MOTORS - THEIR 
Construction at Home. SCIENTIFIC AMERICAN SITP­
PI,EMENTS 7;)9, 7 6 1 ,  767, 6'1 1 . Price 10 cents 
eacb, by mail. Munn & Company, 361 Broadway. New York City. and all newsdealers. 

SYMONS DU�P WAGON 

CON TR.\CTORS-I'lJl'PLy & t:QUII>lIENTCii. 
.. ..... ...L Q.!.d �Olo",. Building. CblC'BeO 

����� �'Ir��M ®�©V�t� 
Toledo � :! - Ohio,US 1b 1 2 5 ' · .  . . VU lcanCO� 

e VUlcan Iron worKS 

1II1I!��iI 
15 S. 21 So,,'11 OllntoD St"..,.,&. 




