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PHILADELPHIA, THE DELAWARE RIVER, A:RD 
.JOH, FITCH. 

The widespread interest in the early history of the 
steamboat, which has been aroused by the present 
splendid tribute to the work of Robert Fulton on the 
Hudson River, has served to .bring into public notice 
several too-long-neglected inventors, prominent among 
whom is John Fitch. With the exception of a small 
craft which he tried on the old Collect Pond in this 
city, the whole of the experimental work of this worthy 
man was done in Philadelphia and on the Delaware 
River. 

We are free to confess that although we have al
ways associated the name of Fitch with the develop
ment of the steamboat, it was not until we, began to 
make a more thorough search of the history of the 
early inventors that we realized how important a part 
John Fitch had played in that period; how meritorious 
was his work; and how practical the degree of success 
which he attained. 

It has been freely admitted that the present festival 
commemorates merely the inauguration of successful 
steamboat navigation on the Hudson River, and that 
the question as to who produced the first practical 
passenger-carrying steamboat is still an open one. 
Therefore we suggest, in view of the fact that duro 
ing three months of the summer and autumn of 
the year 1790, John Fitch was operating a passenger
carrying steamboat on the Delaware, which sailed ac
cording to a fixed schedule, and was advertised in 
the daily papers of that day, that it is incumbent on 
the city of Philadelphia to do justice to the memory of 
its too-long-neglected citizen. 

The story of his life and his heroic struggle to de
sign a successful steamboat, as written by his own 
hand, reposes at present in the Philadelphia Library, 
to whose care it was committed by Fitch shortly be
tore his tragic death. This unique autobiography con
sists of five old ciphering books, dog-eared and thu.mb
worn, whose five hundred pages, covered with the 
characteristic writing of the author, contain several 
drawings, showing the various steps by which he de
veloped the jet condenser, which played so important 
a part in driving his successful passenger steamboat 
of 1790. Regarding the criticism that his method of 
propulsion by means of a set of reciprocating paddles, 
arranged in a' frame at the stern of the boat, was 
cumbersome and awkward, we would point out that, 
before making use of vertical paddles, Fitch investi
gated the rotating paddle wheel, and rejected it on the 
ground that much of the power of the engine was 
uselessly expended because of the obliquity of the 
paddles in entering and leaving the water,. the water 
being alternately· forced down and thrown up, with 
a proportionate loss of propulsive efficiency. On the 
other hand, argues Fitch, paddles can be made to enter 
and leave the water in an approximately vertical po· 
Sition, and practically the whole of the power can be 
used to good effect. Now, in this Fitch Iilhowed his 
engineering good sense; and it was not until over 
half a century later that the feathering paddle wheel 
was introduced. In this type, the floats are hinged 
at the outer ends of radial arms from a shaft, and by 
means of an eccentric to which each fioat is also at
tached, they are made to enter and leave the water in 
an approximately perpendicular position, a condition 
which John Fitch secured by his clumsy but effective 

reciprocating paddle arrangement. That it was ef

:fIcient is shown by the fact that he attained on a 
measured mile, as testified to· by several witnesses 
ot high standing in the community, a speed ot eight 
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miles an hour, and that he ran his boat regularly 
between Philadelphia, Trenton, and way points at 
an average speed of seven miles an hour. This, be it 
remembered, was from two to three miles. better than 
the best speed of the "Clermont " some twenty years 
later. 

The ultimate failure of John I<'itch was due to a lack 
of influential backing and to a combination of unfor. 
tURate accidents. During the winter following his 
successful season of 1790 he was engaged in the con
struction of a larger and' more powerful vessel called 
the "Perseverance," which, unfortunately, was torn 
adrift and wrecked during a heavy storm on the Dela. 
ware River. Fitch understood full well the value. and 
significance of his work, and he also realized that if he 
failed, it was not because of any inherent fallacies In 
his plans, but merely for lack of infiuence and the 
necessary financial support. Pitifully prophetic is the 
following sentence from the diary of this disappointed 
inventor, who evidently foresaw at that time his early 
death: "The day will come when some more powerful 
man will get fame and riches from my inv�ntion; 
but nobody will believe that poor John Fitch can do 
anything worthy of attention." The remains of Fitch 
lie in an unmarked grave. The scene of his labors 
is to-day barren of monument or memorial to bear 
tribute to his remarkable work. 

We commend these facts to the consideration of the 
citizens of Philadelphia and those towns along the 
Delaware River which were the scene of his early 
labors and triumphant but short-lived success, in the 
hope that they may see their way to honor the memory 
and perpetuate the work of Fitch by some such ser· 
vices and permanent memorials as have marked the 
present Hudson-Fulton Celebration. 

PALESTINE AND SYRIA THE ORIGI:RAL CEREAL 
COUNTRIES. 

The origin of the cultivation of cereals has seemed 
lost in the night of time. At' the beginning of the 
historical period, the culture of wheat had extended 
throughout the ancient world. It was practised in 
Egypt 4,000 years before the Christian era, and wheat 
is one of the five plants included in. the annual sowing 
ceremony which the Chinese Emperor Chin-nung in
stituted 2,900 years before that era. Wheat ahd barley 
have also been found, in considerable quantities, in the 
palafittes . or lake dwellings erected on piles in pre-
historic times. . 

Ten years ago the problem of the origin of cereal 
culture was deemed insoluble, for botanists thought 
that wheat would never be found growing wild in any 
part of the world. Subsequently, however, much light 
has been thrown on the question by the theoretical 
views of Koernkke, who has reorganized the classifica· 
tion of cultivated varieties of wheat, and especially by 
the diligent historical researches of Aaronsohn. 

Among the specimens of wild barley (Hordeum spon

taneum) collected in 1855 by Kotschy, at the foot of 
Mount Hermon, near Damascus, was found a single. 
example of a different grain, the importance of which 
was ignored at the time. Koernicke observed this 
plant in 1873, but devoted little attention to it until 
1889, when he described it under the name Triticum 

vulgare; var. dicoccoides. He regarded it as the par
ent of our cultivated varieties of wheat, and his opin
ion was adopted by Ascherson and Schweinfurth. But 
this theory was founded on a single plant, which might 
well have been a plant of cultivated wheat accidentally 
mixed with the wild barley, for two other botanists had 
failed to find additional specimens in the same locality. 
Aaronsohn was equally unsucce8sf�1 in 1904, when he 
went to Mount Hermon in quest of the plant, but in 
1906 he found the Triticum dicoccoides growing abun
dantly and in a great variety of forms on Mount Her
mon, up to an altitude of 6,000 feet, and at other 
points in Syria and Palestine. It should be noted that 
wheat is not cultivated in either of these countries. 

The plant is always found associated with wild bar
ley, and grains of wheat and barley have always been 
found together in lake dwellings .and Egyptian ruins, 
so that our ancestors appear to have cultivated the 
mixture of barley and wheat with which nature pro
vided them. The Arabs have only one name for the 
two wild grains. . 

In· 1907 Aaronsohn found a few rye plants in SyrIa. 
It is generally supposed that rye is a native of Europe 
and is, and always has been, unknown in the Orient. 
In 1908 AaronsohIi found wild barley.in the valley of 
the. Dead Sea, and wild wheat (Triticum dicoccoides) 

associated with wild barley on the slopes of Mount 
Moab and Mount Galaad, in the valley of the Jordan, 
and on the plateau of Es Sali, always growing in thin 

f:'oil, parched by the sun, in crevices of limestone and 
basalt rocks. 

HOllE.GROW:R SUGAR-BEET SEED. 
As a result of an experiment which has been con

ducted near Phoenix, Arizona, it has been found that 

sugar-beet seed can be grown successfully in that sec

tion of the country, and better still, that it can be 
grown in a single year. In Arizona it is customary to 
plant sugar·beet seed the latter part of November, har· 
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vesting the crop the following July. It has been found 
that if the seed is planted a month earlier in the fall 
the beets will produce a crop of seed the following 
year. This takes sugar beets, for that section of 
the country, out of the biennial class, and puts them 
in with the winter annuals. It means the saving of 
a year in the production of seed, and will greatly sim
plify the process. 

Nearly seven million pounds of sugar-beet seed are 
used in the United States every year. At present the 
bulk of this supply comes from Germany, and costs 
the American' grower about ten cents a pound. The 
German method of producing sugar-beet seed is rather 
complicated. When the beets are ,dug in the fall a. 
number of the best speCimens, averaging in size from 
20 to 24 ounces, are selected for "mothers." A sam
ple taken from each of these mothers is analyzed for 
sugar content. In some cases the density and . purity 
of the juice are also determined. 

These mothers are divided into grades, according 
to sugar content, and stored in silos during the win
ter. Those that fail to come up to the required stand
ard are discarded. In the spring these mother' beets 
are set out and cultivated carefully. From them the 
seed of commerce is produced. By these painstaking 
methods the sugar-producing ability of the beets is 
kept up to its present high standard, and even in
creased from year to year. 

Recently beet seed has been grown to a limited ex
tent in the United States in Utah and Washington_ 
This home-grown seed has shown greater' yielding 
ability than the seed from Germany. The beets from 
home-grown seed have better quality and higher vi
tality, and seem better adapted to American con
ditions. Owing to the difficulty of production, how
ever, beet-seed growing in Washington and Utah has 
not spread very rapidly. 

With more favorable climatic conditions prevailing 
in Arizona, especially the absence of severe wi:nter 
weather and the dryness at harvest time, it may be 
possible to make beet-seed growing an important in
dustry there. Of course, since the beets are not dug 
III the fall, they cannot be selected as carefully as is 
done in Germany. Whether the quality of the product 
can be kept up by other methods of selection remains 
to be proven. Perhaps some method of breeding like 
that which is giving such good results in the corn 
fields of the Mississippi Valley may be adapted to 
sugar beets. The United States Department of Agri
culture has been asked to investigate the matter. The 
results of this investigation will be awaited with much 
interest by the people of the sugar-beet-growing dis
tricts. 

THE PLATINUlI lIARXET. 
Platinum is likely to be raised in price, according 

to the measures which the Russian producers are·tak
ing. About .95 per cent of all the platinum in the 
world. comes from the mines at Nijni Taguil and the 
neighborhood. The mines are now operated by 
English, German, French, and Russian companies, but 
there is now a movement in Russia to keep the 
platinum' production in the hands of a native company 
or a State enterprise, so as to have Russia benefit by 
the platinum production instead of foreigners. Last 
spring the aide of the minister of commerce and in� 
dustry, M. D. Konovaloff, presided at a meeting of the 
platinum producers, and the assembly. came to the 
following decision in principle, namely, that all the 
platinum extracted in Russia should be turned over 
to a State establishment, which would deliver it to a 
commission charged with the sale of the same, and to 
be composed of seven members, a delegate of the lesser 
manufacturers, one from the mean and four from the 
leading producers who handle' more than 800 pounds 
annually, also a government delegate. This commis
sion will make;a reckoning before the end of the fiscal 
year, and will publish the least price established for 
the following year. For the first year the price will 
be 21,000 roubles the pound ($710 per pound) for 83 
per cent platinum. Upon the products which are 
turned over to the StateestabUshments there will be 
allowed an advance of 80 per cent of the valuej at a 
5 per cent interest. It· will be forbidden to export 
crude platinum, and the refining must be done in 
Russia. This decision is not as yet legalized, but it 
may be done in the future, and it. is expected that the 
price of platinum will be accordingly raised. 

• ••• • 
A report on the resistance of rivets is presented by 

M. Ch. Fremont to the Bulletin de la Societe d'Encour
agement. . It ,is pointed out that· the resistance of riv
eted plates to statical forces or shocks should be borne 
as much as possible by the adhesion of the plates, and 
as little as possible by shearing of the rivets them
selves, and the author emphasizes the necessity of 
standardizing the heads of' rivets and of regulatillg 
the maximum temperature during the process of heat
ing, so as not to destroy the elastic qualities oftha 
rivet. The increased efficiency obtained by the appli
cation of continued pressure during the riveting is also 
mentioned. 
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ENGINEERING. 
The Baku-Batoum petroleum pipe line has had to 

be renewed for some 50 miles, betweeE. Adschikabul 
and .Jelissawetpol, where it passes thrGugh salt-carry
ing districts. The corrGsion there is more rapid than 
Gver the rest of the route, sO' that excessive leakage has 
been caused. 

Visitors to' Admiral Seymour's flagship, the "In
flexible," which is the Gnly vessel of the "Dreadnought" 
type at the Hudson·Fulton Celebration, will be inter
ested to learn that the new "Dreadnought" cruisers, 
according to' the British press, are to be much larger 
and more powerful. They will have a length Gf 600 
feet. as against 560 feet, a total horse-pGwer Gf 60,000 
as against 50,000, and'twelve 12-inch guns in place of 
the eight 12-inch carried by the "Inflexible." 

There is a certain amount of sentimental interest at
taching to the fate of a transatlantic record breaker, 
and it is therefore gratifying to learIl! that the Cunard 
Company have arranged to accept $500,000 in settle
ment of the insurance on' the recently burned 
"Lucania," and reconstruct this famous boat, making 
her thoroughly up to date in the matter of accom
modations, etc. The "Lucania" was the first vessel to 
cross the Atlantic at an average speed of 22 knots. 

It is gratifying to note that the large sea-going tor
pedo boats which are being built for the navy are 
making, on trial, speeds which are greatly in excess 
of the contract requirement. The "Flusser," built by 
the Bath Iron Works, recently made between 32 and 
33 knots on trial, and now a sister vessel, the 
"Smith," built by William Cramp & S ons, has made 
32 knots on trial. Because of their large displacement 
of 700 tons, these high speeds Gn trial mean much 
more than the high speeds achieved with our earlier 
boats, which have never approached in average day by 
day service the record made on their trial trips. 

At the naval depot at Horton, Norway, the Nor
wegian government is refitting Nansen's old Arctic 
vessel, the "Fram," for another trip to the Arctic. A 
new gasoline engine capable of driving the vessel at 
four or five miles an hour is being installed, and a 
thorough overhaul is taking place. In a recent let
ter to' the Norwegian consul at San Francisco, Capt. 
Amundsen states that he expects to leave San Fran
cisco next June for the Behring Sea, where he will 
allow his vessel to be frozen into the ice and be carried 
by way of the Pole toward the northern part of Green
land. The "Fram" is about three times the size of the 
"Gjoa," now in the Golden Gate Park, San Francisco, 
in which Amundsen recently m ade his famous north
west passage. 

Notice was recently given to the Treasury Depart
ment at Washington by the Pennsylvania Railroad 
Company that it proposes to operate its trains into 
the new station on the first day of December. In the 
great terminal between Seventh and Eighth Ave
nues and 31st and 33rd Streets there are sixteen 
miles of track, including twenty-one standing stations. 
Two tunnels connect the station with New Jersey, and 
four with Long Island. Started in 1902, work has been 
carried on continUOUSly ever since, and when the 
scheme is fully completed it will have cost over 
$90,000,000. 

It will be remembered that at the opening of the 
Alaska-Yukon Exposition at Seattle, the Great North
ern Railway put on a 60-hour train from Chicago to 
Puget Sound. With the completion of the new Mil
waukee, Chicago & St. Paul extension, the Mainten
ance of Way Department will bend their efforts to' 
bringing the new track into such high-class condition 
as to permit of the running of high-speed through 
expresses from Chicago to the coast. The Milwaukee 
managers expect that next s'pring they will be in a 
position to' offer a 54-hour schedule from Chicago to, 
Seattle. This, coupled with the 18-hour service from 
New York to Chicago, will bring the time between 
New York and the coast down to three days. 

The greatest possibJe interest attaches to the an
nouncement that Mr. George Westinghouse, Rear Ad
miral Melville, and Mr. John MacAlpine have devised 
and built a reduction gear for interpolation between 
the steam turbine shaft and· the propeller !!Ihaft for 
turbine-driven marine engines. The necessity for re
ducing the economical speed of the turbine to the eco
nomical speed of the propeller has long been manifest, 
and as we stated editGrially last week, considerable 
effort has been directed to this problem. The helical 
spur gear has been in use for many years Gn the De 
Laval turbines, but in the present device, by an in
genious construction of an automatically adjustable 
bearing, it has become possible to apply this gear so as 
to transmit 6,000 horse-power, at 1,500 revolutions of 
the pinion per minute, at a reduction ratio of 5 to 1. It 
is claimed by Mr. Westinghouse that using this reduc
tion gear, and with an inconsiderable loss from friction, 
it would be possible to apply the 70,000 horse-power 
Gf the "Mauretania" to three propellers with a reduc
tion of 50 per cent both in the weight of the turbine 
and. in the lenirth of the engine room. 

Scientific American 
AER.ONAUTICS. 

Orville Wright, on September 30th, made another 
record for height while flying before the Empress of 
Germany and other members of the royal family at 
Potsdam. On this occasion, according to cable re
ports, he reached a height of 275 meters ( 902 feet). 
This is over 50 feet higher than his previous recQrd 
made Gnly a week befGre. 

In connection with Berlin's aviatioR week, Hubert 
Latham made some excellent and startling flights re
cently. On the 25th ultimo he made a 20-minute flight 
above Tempelhofer field. The flight was terminated. 
because of heavy rain. TwO' days later he made the 
most daring flight up to' date, when in 24 minutes he 
flew from Tempelhofer field across Berlin to' Johan
Ilisthal, where the aviation meeting was being con
ducted. The flight was made at a height of about 300 
feet, the distance of 1114 miles plus twO' circuits of the 
field (3.1 miles) upon his arrival being covered in 
24 minutes. 

255 
SCIENCE. 

The United States Department of Agriculture is 
investigating the various methGds of preserving eggs, 
for the purpose of determining which method is most 
efficacious and works least injury to the eggs. It has 
been discovered that the amount of moisture in the 
air surrounding the egg is an important factor in egg 
preservation, for which reason the Department is con
ducting experiments to' devise a means for regulating 
the amount of air supplied to eggs kept in cold 
storage. 

Col. Kozloff's MongolIan expedition, equipped by the 
Russian Geographical Society, has returned after 
twenty months of exploratiGn in the region of the 
Andos Mountain range in Tibet. The chief discovery 
made was of the a,ncient city of Kharakhoto, called by 
tbe Chinese Siansin, which the Manchurians destroyed 
mGre than 500 years ago. The explorers found a great 
quantity of relics used in Buddha worship, a metal 
figure of Buddha perfectly preserved, and perfectly 

Besides the exhibition of Curtiss's 60-horse-power bi- preserved manuscripts on canvas and silk in the Chi-
plane in Wanamaker'S store in New York last week, nese, Manchurian, and Tibetan languages. 
another of these machines fitted with a 30-horse-
power 4-cylinder motor was exhibited at the aeronautic 

P. Pritz has discovered that the domestic cat pos

show in Madison Square Garden. There were also 
sesses a peculiar organ of sense, consisting of a few 

twO' other similar biplanes, but one of which was fitted 
long and stiff bristles, or feelers, which spring from a 

wI'th a motor h d h d d h t fl' ht region of the skin richly furnished with nerves in the 
. , owever, an a ma e a s or Ig . 

The Braunier & Smith biplane resembled both the 
vicinity of the wrist joint of the fore leg. These or-

Wright and the Curtiss. It had the twin vertical 
gans, called "carpal vibrissre," had previously been 

rudders Gf the former and the single-surface horizontal found in numerous animals, including rodents, eden-

rudder of the latter. C. & A. Witterman e.xhibited a taia, carnivora, the lower quadrumana, and Hyrax. 

strong, well-built biplane glider that attracted con-
They are found chiefly in animals which hold their 

siderable attention. Several other gliders were shown, 
- food with their forepaws, or which crawl and climb. 

Thus, they are wanting in the ungulata, with the exas well as numerous models, samples of balloGn and caption of Hyrax, and also in the apes and monkeys, aeroplane cloth, aeroplane parts, etc. which possess, in their fingers and palms, much more 
On October lst, at the Berlin aviation meeting, delicate tactile and prehensile organs. It is remark-

Rougier, with a Voisin biplane, made an excellent en� able that they are also wanting in the dog, in which 
durance flight in which he remained aloft 2 hours, 41 animal Fritz has sought them in vain. 
minutes and 50 seconds. Making 52 circuits of the 
field, he covered an official measured distance of 130 The Academie des Sciences recently awarded a num-

kilometers (80% miles) at an average speed of 30 ber of prizes for scientific work. In mechanics, M. 

miles an hour. Probably he actually covered over Lecol'nu; professor at the Polytechnic College, received 
90 miles in view of the many turns. The flight was the Mont yon prize, $140 ; M. de Sparre the Poncelet 

only terminated because of approaching da.rkness. . prize, $400 ; M. Boulanger the Boileau prize of $260. 

While Rougier's official record does not beat Farman's, II!. astronomy, the Lalande prize of $108 was awarded 

it is encouraging as showing that a gasoline motor can to' M. Borelly, of Marseilles. For navigation the 
be made to run for a long time Gn an aeroplane as grand prize of the marine, $1,200, was divided among 
well as on an automobile. The same day Farman Messrs. Colin, Jeance, Marbec, Doyere, Lecocq, Tissot, 
flew 1 hour and 32 minutes, covering 82lh, kilometers and Fromaget. The Plumey prize of $.800 was awarded 
(51.23 miles) at an average speed of 33.41 miles an to Messrs. Routier and Caralp. In mineralogy and geol-
hour. Baron de Caters flew 18.6 miles in 34 minutes. cgy, the Raulin prize Gf $30 was given to M. Leon 

Just aft r we h d t 'th 1 t ·  Bertrand, and the Lal;lM prize of $200 to G. Rolland. 
e a gone 0 press WI our as Issue, Prof. Mercadier of the Polytechnic College received the which conta�ned an article upon aeronautic accidents, 

the worst disaster of modern times occurred in France. 
Pierson-Perrin prize of $10,000. The Delesse geological 

Owing to the breaking of a propeller blitde (which prize of $280 was awarded to Prof. Glangeaud, Gf Cler-

was projected clear through the balloon envelope) the 
mont. In medicine, a number of p rizes were awarded, 

new military dirigible "Republique" was almost in-
among which was the sum of $800 given by the acad-

stantly deflated " t  t f 11 t th d f 
emy itself to Dr. Haffkine for his work on vaccination , causmg l o a 0 e grotin rom 

a height of 500 feet. The four officers who formed the 
for cholera and bubonic pest. The academy also dis
tributed the second annuity of $5,000 coming from the crew were all killed almost instantly. This disaster Bonaparte fund among different workers in the scigives a strong argument in favor of the rigid-frame, entific field. compartment dirigible of Count Zeppelin, which, it 

will be remembered, successfully went through a sim
iliar accident a few weeks ago. In this connection it 
is interesting to� note that Wilbur R. Kimball had on 
exhibition at the preliminary aeronautic show last 
week in Madison Square Garden, New York, a model 
of a nOR-rigid dirigible which had a ring of small 
propellers completely surrounding it. He argues that 
small light wood propellers can be run . at high speed 
without danger of breakage, while a greater thrust 
per horse-power is also attainable. 

Owing to rainy and windy weather, the aeroplane 
flights of Wilbur Wright and Glenn Curtiss from 
Governor's Island up the Hudson River to Grant's 
Tomb and back did not take place last week as sched
uled. Up to Saturday noon the only flights that had 
been made were a short half-mile jump by Curtiss 
shortly after 7 A. M. last Wednesday, and three prac
tice flights by Wilbur Wright the same day. Two of 
these were made at 8 : 56 and 10 : 16 A. M., and were 
of 5 minutes 27 seconds and 6 minutes 33 seconds 
duration respectively. They were made in a strong 
westerly wind of about 20 miles an hour velocity. The 
first one consisted of the circling several times of the 
island, the machine flying most of the time at a 
height of 50 feet above the water. The second flight 
was much more sensational, for after circling Gov
ernor's Island as before, Mr. Wright flew over to 
Bedloe's Island and around Bartholdi's famous Statue 
of Liberty. After making all his great records in 
France, it was particularly fitting that Wilbur Wright, 
in his first great public flight in America, should pay 
a visit to France's gift to her sister republic. These 
two flights, as well as the third one of 2 minutes 41 
seconds duration, which was made at 5:25 P. M. in 
what was, if anything, an even stronger breeze, gave 
an excellent demonstration of Wright's ability to fly 
in a strong wind. It is probable that as soon as a rea
sonably calm day occurs he will make a record flight 
that will remain unbeaten for some time. 

A letter has been received at Harvard College Ob
servatory from Prof. G. C. Comstock, Director of the 
Washburn Observatory, giving the following "finding 
ephemeris of Halley's comet," derived by him : 

"Perihelion Passage, April 18th." 
Paris M. T. 1909. 

September 

October 

November 

D. 

22.5 
27.5 

2.5 
7.5 

12.5 
17.5 
22.5 
27.5 

1.5 
6.5 

11.5 

R. A. 
H. M. 

6 19.3 
6 18.8 
6 17.8 
6 �6.0 
6 13.4 
6 9.8 
6 4.9 
5 58.9 
5 51.3 
5 42.1 
5 30.8 

Dec. 
Deg. M. Mag. 

+17 7 15.1 
17 5 
17 3 14.8 
17 1 
16 59 14.5 
16 58 
16 56 14.1 
16 54 
16 52 13.8 
16 50 

+16 47 13.4 

"The above ephemeris is derived from that of 
Holetschek, Astro. Nach. 4330, by interpolating the time 
of perihelion passage so as to satisfy observations 
made by Burnham and Barnard, September 15th and 
September 17th respectively." 

A letter has been received at this observatory from 
Prof. E. B. Frost, director of the Yerkes Observatory, 
stating that Halley's comet was observed visually by 
Prof . . E. E. Barnard on September 24 d. 20 lIe 22 m. 
21 S. G. M. T. in 

App. R. A. 6 h. 18 m. 56.72 S. 
App. Dec. + 17 deg. 6 m. 11.2 S. 
Comet followed cnmp. star 0 m. 19.03 S. by 8 direct 

measures. 
Comet north of compo star 0 m. 39.4 S. by 9 direct 

measures. 
The comparison star was Berlin A. G. 2122. 
"The comet was considerably brighter than on the 

17th; estimated as 15th mag; measured diameter 11 s. ;  
Indefinite condensation almost amounting to a small 
nucleus; nO' dQfinite boundary." 



STEREOSCOPIC KOVING PICTURES IN NATURAL 
COLORS. 

BY THII IINGLISH CORRESPONDENT OJ!' THE SCIENTIFIO AMERICAN. 

During the past few months several devices have 
been perfected for producing _moving pictures in their 
natural tints, all carried out upon the same- lines. 
All suffer from the same disadvantage-the color ren
dition upo n 
t h e  whi t e  
screen is im
perfect a n d  
untrue. Mr. 
W i l l i a m  
F r i e s e 
Greene, F. R. 
A. S., F. R. 
M. S., exhib
ited in Lon
don as far 
back as 1898 
a series of 
a n i m a t e d  
n a t u r a 1-
color pictures. 
The system, 
which he duly 
patented, was 
to revolve a 
disk of glass 
divided into 
t h  r e e equal 
sized sectors, 
e a c. h repre
senting one of 
the three fun, 
dam ental col
ors, and re
volving it in 
front of the 
lens as the ex-

Scientific Am.erican 
refraction and refiection, of such a severe character 
that the projected image as seen upon the white sheet 
was a color distortion and a crude reproduction of 
nature. The extent of the defiection of the light rays 
in passing through the transparent thickness of the 
glass disk varied considerably, and in the resultant 
picture occurred an undue predominance of one or 
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two colors, which completely destroyed the natural 
effect. It is this system which is now being developed 
by various experiments in the field of chromo-pho
tography, but which the original inventor abandoned 
for the foregoing reasons. 

By continuing his experiments Mr. Friese-Greene 
was enabled to overcome all the incidental difficulties 

pOlilures were 
bei n g  made, 
each section of 
the sensitized 
film ( c arres
ponding with 

Fig. 4.-Front view of stereo-ehromo-t'lnematograph pro
jector, showing how the twin lenses are alterna.tely 

exposed by the shutter. 

Fig. o.-A three-quarter view of the stereo-chromo-clnematograph, 
showing the mechanism for carrying the endless 

in he rent In 
his tlrst ap
paratus. He 
abandoned the 
r e v o l v i n g  
glass disk and 
resorted to a 
prism placed 
in front of the 
1 e n s. T his 
y i e l d e d  a 
much m o r e  
s a t isfactory 
result but was 
n a t u r a l l y  
s o m e w h a t  
primitive and 
c o mmercially 
i m p r a c t i c
able. Recent-
1 y, however, 
he has com· 
pleted a n d 
patented a n 
entirely new 
system, which, 
together with 
m a n  y other 
important im
provements he 
has effected in 
c o n  n e c tlon 
with the ap
paratus itself 
(both camera 
and projector) 
and also in 
t h e  prepara
tion of the 

the size of the ordinary cinematographic picture) be
ing exposed through one of the three color filters. 
In making the subsequent projection the colored disk 
was again revolved. in such a manner that the same 
relationship of picture to color filter that prevailed 
during the exposure Of the negative· was repeated. 
The rays of light consequently passed through the 
black-and-white fil m and thence through the color fU
ter. The resultant picture was projected in accord
ance with the well -known phenomenon of visual per
sistence, producing the impression of a complete three
color image. 

The demonstration aroused consider'able lnterest, 
but the inventor soon realized that such a system 
possessed one serious disadvantage. The glass disk 
had necessarily to be of a certain thickness-from 
one-sixteenth to one-twelfth of an inch-so. that there 
was a certain depth of transparent glass through 
which the light rays had to pass before or after reach
ing the color filter, depending on whether the color 
side of the disk was next to the transparent film or 
reverse. This fact produced disturbances in light 

Fig. l.-!,he face of the camera with lenses 
removed. 

The shutter exposes one lens whlle the other Is closed to bring 
a fresh section of 1I.Im and its relative color lI.iter before 

the lens aperture. In the aperture shown open, 
the blue 1I.Iter may be Been. 

color band. 

DIAGRAl! SHOWING METHOD OJ!' WORKING COLOR FILKS OJ!' TWO L�NSES 

ALTERNATELY IN FRIICBE..QRltENB'S CHRO:M:O-CINEMATOGRAPH. 

Red (1) in lI.rst lens is exposed followed by Blue (2) second lens 
Green (8)" " " "  '" " Red (4) " " 

Blue (5)" .. .. Green (6) 
Red (7)" .. .. Blue (8) 

Green (9)" .. .. " .. Red (10) 
Blue (11)" .. .. .. .. Green (12) 

Fig. 8.-lnterior of one side of the 
camera. 

Showing system and mechanism for operating the endless band of 
color filters and how It is brought Into juxtaposition with 

the sensitized 1I.lm before exposure and separated 
therefrom after exposure. 

STEREOSCOPIC KOVING PICTURES IN NATUllAL COLOBS. 

sensitized fUms, promises 
raphy. 

to improve chromo-photog-

Through the courtesy of the inventor the writer 
was afforded an opportunity of examining the appar
atus, and the whole process of taking and projecting 
tllms by this new system, for the SCIENTIFIC AMERICAN, 

while the accompanying illustrations, specially taken 
for these pages, serve to show the camera and its 
method of operation. At the time of writing some 
twenty tllms had been secur.ed, depicting varying 
scenes in natural life from incidents in busy streets 
to studies of insects and growing .tlowers. Not only 
are the color effects obtained, but they are stereo
scopically projected. The effect produced upon the 
screen is precisely the same as that obtained with 
ordinary stereoscopic photographs when observed 
through the hand instrument devised by Oliver Wen
dell Holmes. 

With this apparatus, moreover, a continuous picture 
is obtained, which is not the case in the ordinary 
machine. In the latter instance, as is well known, the 

(Oontinued on page 269.) 

Fig. 2.-Faee of the machine, showing twin 
lenses for seen ring stereoscopic eft'ects. 

The handle at the left drives the photographing 
mechanism, while on the right the 

sighting device Is shown 
closed. 
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ERECTION OF THE FADES VIADUCT. 
BY THE PARIS CORRESPONDENT OF THE SCmNTIFIO AlIlERICAN. 

A piece of bridge construction work presenting some 
noteworthy features has recently been carried out in 
France. It is known as the Fades .Viaduct, and is 
designed to take the railroad across the wide valley 
in which flows the river Sioule. The present work is 
notable for two reasons, one of these being the excep
tional height of the masonry pillars, which are built 
in the valley, and in the second place for the consid
erable length of the central span. The viaduct has 
the form of a straight iron lattice-work bridge con
struction. It is carried upon two lofty piers and two 
abutments, the length of the consecutive spans being 
383 feet, 475 feet, and 383 feet. :rhe flooring of the 
viaduct lies at a height of nearly 440 feet above the 
level of the Sioule. The height of the great masonry 
columns of rectangular section is 1lO4feet, and they 
appear to be the highest pillars for a bridge built in 

End view of the truss. 

Scientific Americ8.i� 
Europe up to the present. The whole undertaking. re
flects great credit upon the constructors, the well
known .Cail Company, and the work was carried 
on under the general direction of its chief, 
M. Le Chatelier, from whom we have obtained 
the following points: The most difficult part of 

1 I �c:= I f 
1 II F t t 

1 t t f 
B. Ends overhanging. O. Lifting off the pillars and jacks and lowering 

at the bnttresses. D. Lifting at the bnttresses and joining ends. 

257 
the work was to make the junction between tb.e 
overhanging halves of the central span. This was 
carried· out on the 18th of May last and the operation 
was performed with remarkable precision. To make 
the junction, the whole bridge had to be lifted off the 
two main columns by hydraulic jacks, in order to 
make up for the slight sinking of the two fore ends 
and bring these exactly opposite each other and in 
true line. After jOining the ends, the bridge was low
ered again upon its supports. The present viaduct lies 
I!pon the railroad which runs in the southeastern part 
cf France in the region of Clermont-Ferrand, and is 
built upon the section which runs between Saint-Eloy 
and Pauniat. On each side of the 475-foot central 
span there is a side span of 383 feet. In the rear of 
the stone abutments there is an approach to the main 
structure consisting of a small masollry arch of 46 
feet span on one side, and at tb.e other end is built a 
162-foot truss span. The two main stone piers sup-

Method of construction on eJld s,. .. s. 

The meeting ends of the truss in the central span. 
UlO'I'IOll 0'1 'I'D 1.t.D1. nUVCl7:, 



porting the central span of the viaduct are built to a 
height of 304 feet above their foundations. These 
latter are carried down to a depth of 40 feet for the 
pier lying on the left bank, which makes the total 
height of the stone work to be 344 feet. For the 
foundation on the other bank the depth is somewhat 
smaller, making the total height of the pillar to be 312 
feet. The bridge is constructed for single track 
standard gage, and is built of a rectangular cross 
section conSisting of two main side lattice trusses 3 8  
feet deep, which are spaced 22 feet between centers. 
Upon the top are laid the floor beams which serve to 
support the stringers, and upon these rest the rails of 
the track. The sway bracing is spaced at intervals 
of 48 feet. In order' to allow for expansion and con� 
traction, the structure is fixed at one of the abutments 
only, while upon the two main pillars and the other 
abutment it is mounted upon a movable support of the 
usual kind. 

In constructing the bridge, it was not found possible 
to use the method which consists in building the spans 
on the ground back of the site and then driving them 
forward into place, seeing that there was not the avail
able space for carrying this out. Another method, 
therefore, had to be employed, and it consisted in the 
use of a scaffolding which is mounted under the side 
spans. The bridge was built from the abutments to the 
end of the scaffolding ; and from this point it was built 
across on the overhanging principle until it reached 
the main piers, falsework being used below the first 
half of the span. One of the characteristic features 
of the work is the erecting of the bridge in the over
hanging portions. In order to carry this out there 
was used a cage-like traveler, which ran along upon 
the outside and surrounding the truss. It traveled 
upon rails which were laid upon the top of the truss 
and upon the two sets of rollers. Measured from the 
flooring and from the back end of the cage, the first 
roller lies at 13 feet and the second at 40 feet distance, 
representing the end point of the truss, but the fore 
part of the cage projected out from the finished end 
of the truss with ar. overhang of 33 feet. On thednside 
of the truss there was a corresponding structure, built 
of timber. Upon it were three working platforms, ar
ranged to give access to the different heights. Sup
ported from the inner timbel'l structure and also from 
the outer cage there were hanging platforms which 
were let down by pulleys, for the workmen who oper
ated the compressed-air riveters. These latter were 
hung down at the level of the platforms by traveling 
carriages, which ran upon upper rails at the top of the 
cage. On the top was also mounted a large traveling 
erecting crane, designed to take the beams and other 
material from the back end and bring it forward to the 
working point_ In this way the work advanced at the 
average rate of 3 feet per day. The trusses were thus 
brought forward to the main piers at each side. They 
were built forward in the same way to form the middle 
span. When the halves of the middle span met they 
deflected below the normal position, and it was neces
sary to lift them to their true level. The operation 
was carried out by raiSing the trusses off th(; piers by 
hydraulic jacks, and at the same time lowering them 
at the abutments, thus tilting up the spans as a 
whole and allowing the ends to match at the middle. 
Upon the piers, where the weight was 1,2 0 0  tons, there 
were used for the lifting four hydraulic jacks of 30 0 
tons each. The base of the jacks rested upon a set of 
rollers, so as to give the needed movements. A small 
S-ton hydraulic jack gave the lateral movements which 
were required. In this way the two trusses were 
raised and brought into exactly the proper position at 
the meeting point. When this was done the chords 
were joined, by temporary bolts at first, so as to com
pl ete the truss from: end to end, making a continuous 
structure. The bridge was then raised at the abut
ments and finally lowered into place upon the pillars, 
so as to bring· it to its normal position. 

. . . " .. 
German-American Patent ':W.'reaty. 

The American Association of Commerce and Trade 
in Berlin issues the following announcement, prepared 
by Henry Schmidt, on the effect of the new patent 
treaty between this country and Germany : 

. 

The new patent treaty between the United States 

and Germany, which went into effect on August 1, 
places American citizens on a decidedly better footing 
in regard to the utilization . of patent protection in 
Germany, as it frees them from the obligation to work 
their patented inventions in · Germany within three 
years from the granting of .the German patent. Here
tofore any failure to comply with this working obli
gation would, in the case of an action for revocation 
Gf the patent being brought against the patentee, re
sult in the loss to him of his German patent. 

This is no longer to be the case with the German 
patents of pnited States citizens, as the new treaty 
provides that the working of a patent in the territory 
of one of the contracting parties shall be considered 
as equivalent to its working in the territory of the 
other party_ Hence, an American citizen who works 
his United States patemt in the United States will no 
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longer be required to work his corresponding German 
patent in Germany in order to avoid loss of his Ger
man patent in case of an action for revocation beillg 
brought against him. 

The question as to whether the provisions of the 
treaty are to apply also to existing German patents 
in regard to which the three-year term allowed for 
working already expired before the date on which the 
treaty went into effect, is not decided yet;  but many 
persons are of the opinion tha,t even such patents will 
now be entitled to the benefits of the treaty, provided 
that no action for revocation was actually entered 
prior to that date. At any rate, it may be assumed 
that, in addition to all Germ:an patents applied for 
after that date, such older patents in regard to which 
the three-year term extends beyond that date will 
enjoy the benefits of the treaty. 

This new treaty, abolishing, as it does, a condition 
of affairs that has been felt as a hardship by American. 

inventors, will no doubt induce many American in· 
ventors to apply for German patents in cases in which 
they would otherwise have abstained from so doing. 

. · e ·  • 
Electricity and VegetatIon In Polar Regions. 

Electroculture is an old subject, upon which ophiions 

are still at variance. Some investigators have defi

nitely rejected the hypothesis that vegetation is affected 

lly atmospheric electricity. On the other hand, Prof. 

Lemstl'oem, of the University of Helsingfors, Finland, 

vigorously sustains this theory ana adduces experi

mental evidence in its support. Lemstroem asserts 

that when plants cultivated in the polar regions escape 

destruction by nocturnal frosts, they grow far more 

rapidly and luxuriantly than plallts growing in milder 

climates. Rye, barley, and oats, especially, yield 

very large crops, in spite of primitive methods of cul

tivation with wooden plows and harrows. The growth 

of plants depends not only on the fertility of the soil, 

but also on the supply of heat, light, and moisture, In 

the polar regions the supply of heat is very small. 

The rapid growth of plants in these regions has hither

to been attributed to the continuous daylight of two or 

three months in summer, but this ewlanation must 

be abandoned, since it has been proved that, even in 

those months, less heat and light are received from 

the sun in the polar regions than at the latitude of 6 0  
degrees, LeIllstroem finds several reasons for believing 
that th ') cause of rapid growth in the Arctic is to be 

found in the electrical currents which flow between 

the earth and the atmosphere, and produce the phenom
ena of the aurora borealis. The pointed leaves of 
conifers and the barbs. of ears of grain facilitate the 

transmission of these currents through those plants, 

and this function supplies a reason for the existence of 
these peculiarities. 

From a study of the concentric annual layers of 
growth of conifers growing in various latitudes, be

tween the 6 0th and 67th parallels, Lemstroem finds 

that the thickness of the annual layer varies accord
ing to a definite law, showing maxima and minima 
which indicate a period of ten or eleven years, coin
ciding with the period of sun spots' and auroras. The 
differences, furthermore, are greater in the great firs 
within the Arctic circle, at 67 degrees north latitude, 

than in trees growing furtlier south. This appears to 
indicate that the atmospheric electricity of the polar 

regions exerts a beneficial effect upon vegetation. 
Lemstroem has also made experiments on the effect 

of electricity, produced by a Holtz machine, upon bar
ley, wheat, and rye, growing in pots and in the open 
ground. The results of these experiments appear to 
him to give support to his theory of the favorable 
influence of electricity upon the growth of plants.
Cosmos. 

.. f . . .. 
Th� Curren� Supplement. 

The opening article of the current SUPPLEMENT, No. 
1762, discusses in a most interesting manner the cais
son method of sinking the Detroit River tunnel. Ex
cellent illustrations accompany the article. "Platiniz
tr.g or Platinum Plating" is the title of an article 
which gives some very interesting technological infor
mation. The comparison of the phonograph and photo
graph by Dr. R. Defregger in an article entitled "The 
Analytic Eye and the Synthetic Ear" illustrates the 
contrasts between the senses of sight and hearing. Our 
impression of the universe, as the article points out, 
would be curiously different if the functions of these 
two senses were interchanged, so that the ear would 
perform the work of analysis and the eye the work of 
syntheSiS. Thomas W. Rolph discusses the different 
practices of illumination. He points out that in the 
field of illumination practice is several thousand years 
old, while theory is only beginning to be developed. 
He gives also helpful suggestions as to proper illumi
nations for various types of interiors. A resurM of 
some recent processes for the fixation of atmospheric 
nitrogen is presented. L. Zehnder writes on the dan
gers of atmospheric electricity in aeronautics .A tele
phone system for Peking is described . .  G. Millochau of 
the Paris Observatory discusses the subject of stellar 
evolution and the origin of worlds. HoW water and 
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milk may be sterilized with ultraviolet rays is pointed 
out by P, Santolyne. The great monumental struc
tures of the later stone age were necessarily erected 
without the employment of any more elaborate ma
chinery than levers and rollers from trunks of trees. 
.A discussion of the wonderful monuments thus erected 
is presented. Dr. George M. Gould's paper on the role 
of visual function in animal and human evolution is 
published. 

• l e _  • 
The Highest Balloon AscensIon In America. 

Although a 
. 
large number of ballons-sondes were 

dispatched from St. Louis in 1904- 7 under the direction 
of the writer, none had been employed in the eastern 
States until last ye.ar, In May and July, 19 08, four 
baZlons-'Sondes were launched from Pittsfield, Mass., 
with special precautions to limit the time they re
mained in the air and so prevent them from drifting 
out to sea with the upper westerly wind. Three of 
the registering instruments have been returned to the 
Blue Hill Observatory with good records. The first 
instrument sent up on May 7th was not found for 
ten months and the record, forming the subject of 
the- present article, is very interesting because it 
gives complete temperature data from the ground up 
to 1 7, 70 0  meters, or 11 miles. ThiS! is 650 meters 
higher than the highest ascension from St. Louis, 
which, by a coincidence, was also the first one to be 
mads there. On May 7th a general storm prevailed, 
so that the balloon, traveling from the east, was soon 
lost in the cloud and its subsequent drift could not 
be followed, but the resultant course was 59 miles 
from the southwest, as determined by the place where 
the instrument fell two hours later. At the ground 
the temperature was 4.5 deg. C., and this decreased 
as the balloon rose to the base of the cloud, which 
itself was considerably warmer than the under
lying air, Above the cloud the · temperature continued 
to fall with increasing rapidity up to a height of 
12,5 0 0  meters ( nearlY- eight miles) where the mini
mum of -5 4.5 deg. C. was registered. Here the great 
warm stratum was _ entered and penetrated farther 
than ever before in this country, namely, to the height 
of 17, 70 0  meters, where the temperature was -45.6 
deg. C. An increase of 1 0  deg. occurred, however, in 
the flrst 3, 000 meters, for above 15,5 0 0  meters nearly 
isothermal conditions prevailed, confirming the belief 
of Teisserenc de Bort that what he calls the "strato
sphere" is composed of a lower inverting layer with 
isothermal conditions above extending to an unknown 
height. In an ascension last November in Belgium 
the relatively warm: stratum was found to extend from 
12,90 0 meters to the enormous height of 29, 0 0 0  meters, 
or 1 8  miles, where there was still no indication of 
its dimlnution.-A. Lawrence. Rotch in Science. 

• • • •  t'l 
Glass EspalIer WJI,lls. 

When vines and trees are trained in espaliers on 
the south side of a wall, the north face of the wall is 
usually wasted, although it can be used for the culti
vation of varieties of apples, pears, and cherries which 
are hardy and not subject to rot. If a transparemt 
wall could be used, plants growing on both sides of 
it would receive the benefit of the sun's rays. Some 
experiments have been made, with glass walls. Count 
de Choiseul recently published the results of such an 
experiment, with photographs showing heavily fruited 
pear trees on both sides of the transparent wall. The 
wall, which is about 6 0  feet long and 6%, feet high, 
was erected in 19 01. Each side of it was planted with 
15 pear trees of the variety Doyenne d'hiver ( Winter 
Doyen) , giving a wall area of 232 square feet to each 
tree. In 19 0 7 the trees on the south side bore 13 4 
pears, weighing 91 pounds, and the trees on the north 
side bore 1 09 pears, weighing 77 pounds. All the 
pears were of very fine appearance and without blem
ish, and the pears from the north side were smoother 
than the others. 

In the nursery of Croux et Fils is a glass wall, 
which is surmounted by horizontal glass sashes and 
planted with the same varieties of peaches, apples, and 
pears on each side. ,These espaliers also began bear
ing in 19 07, and both sides have produced equally .fine 
fruit. The difference in · temperature between the 
sides of the wall is not very great, as the southern face 
rellects less heat and is therefore cooler than that of 
a masonry wall, while the northern side is warmed by 
the rays which pass through the glass. A masonry 
wall possesses, theoretically, one advantage over a 
glass wall, as it absorbs during the day a greater 
quantity of heat, and consequently exerts a greater 
heating effect at night. Longer experience will be re
quired to determine which material is the better on 
the whole. The cost of. constfuction is practically the 

same for both.-Cosmos. 
• .  e • 

A rust-preventing coating for iron, used by a Ger
man manufacturing company, consists in coating iron 
and steelware flrst with lead, then electrolytically with 
zinc, and finally heating this coating, so as to obtain 
an alloy of the two metals which has the same Doten
tial as zinc. 
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LATHER AS A tRAP FOB. INSECTS. 
To the Editor of the SCIENTIFiC AlIiIEBICAN : 

Here is a little experience that may be valuable to 
others : 

An hour ago, while I was reading my SCIENTIFIC 

AMERICAN, my room w as invaded by a swarm of gnats, 
and I was unable to continue my reading. Just as I 
was wishing I had sticky fiypaper, I thought of some· 
thing else. I took a cake of toilet soap and made a 
quantity of stiff lather, and spread it on some sheets 
of paper which I laid in the bright light under my 
lamp. 1 also covered the top of the lamp around the 
burner with the lather. In fifteen minutes every gnat 
had got tangled in the lather, besides a candle moth 
cr two for good measure. As I was reading , your 
paper at the time I thought it might be useful to you, 
so here you have it. L. L. KLINEFELTER. 

Obar ( formerly Perry) , N. M. 
• •  1 • •  

THE POPE AND THE COllET. 

To the Editor' of the SCIENTIFIC AMEBICAN : 

I regret that you have published the old fable of the 
Pope and the Comet. Kindly correct it in the name 
of truth. (Rev. ) ' H. S. SPALDING, S.J. 

Chicago, 111. 
In an .  article published in Popular Astronomy last 

October, William F. Rigge considers this subject. He 
writes : 

"It seems that no article can be written on Halley's 
comet without bringing in the oft·told story of the 
bull which Pope Callixtus III. so ineffectually launched 
against it, or of the Angelus bells which were rung 
to frighten it away, or of the prayers which were to 
deliver the Christian world from the devil, the Turk 
and the comet. The tr'uth·loving reader will, therefore, 
be probably most intensely surprised when he hears 
that, as an actual fact of sober' history, there is no 
truth whatever in the story, not even in its least 
details. And the proof is easy and solid. 

"First. While Newcomb calls the bull a myth, but 
along with the Columbian and Chambers encyclopedias 
believes that prayers were ordered to be said against 
the comet, ·no allusion whatever ·to the Pope, the bells 
a.nd the prayers is made by Sir John Herschel, Grant, 
Young, Comstock, Todd, Langley, the American Cyclo· 
pedia, the Encyclopedia Americana, the Encycloplildia 
Britannica of 1902, etc. While this may be a negative 
argument, it is not, however, an inconclusive one, for 
why should these eminent authorities, all of them non
,cathOliC, not mention the story if it is true, when so 
many C?ther writers speak of it ? 

"Second. The Bullarium Romanum is a large ' series 
of volumes containing ' in Latin most of ' the omcial 
documents ever issued ,by the popes, from St. Peter 
down to <!ur own day. Owing to the definiteness of 
the reference and the .short reign of Callixtus IlL, it 
was an easy task for me to read all the d.ocuments of 
this pope, and I can attest from my . own.; personal 
knowledge that not only ·is there no bull against or 
concerning a comet, there is not even a paragraph, nor 
a phrase, nor a wOr'd, which might b,e construed to 
refer to a comet. 

"Third. The story is so .universally .told and is to 
be found in so many writers, such as Arago, Draper, 
Babinet, GuiIlemin, White· · of Cornell, etc., that most 
persons are really excusable when they are misled into 
the conviction of its truth, and then simply copy it 
and pass it on to the next generation. If the reader 
of these lines is really interested in the matter; I 
would refer' him to an able article entitled "Of a Bull 
and a Comet" written by John Gerard, S.J., and pub
lished in The Month, London, in February, 1907. Here 
the whole story is traced to its fountain head, and 
it is shown by the best authorities, nearly all of them 
non-catholic, that not only no bull was ever launched 
against the comet, but prayers were not even ordered 
to be said against· it, although the prevailing opinion 
of the scientific men of the time was that the comet 
foreboded calamity to the earth . •  Any one that wishes 
it may obtain a free reprint of the article in question 
by applying· to the Superintendent of Parish Schoois, 
Broad and Vine Streets, Philadelphia. 

"Fourth. The article just referred to traces the 
origin of the whole storY a1:)out the bull against the 
comet to this one paragraph of Platina, in his Vitae 
Pontificum, published in Venice in 1479. As this 
writer was not only in Rome at the time, but was also 

.archivist of the Vatican wheri he wrote his history, his 
authority ought to be .of the �tmo�� . value. These are 
his exact wor'ds : 

. 

" 'A hairy and fiery comet having then made its 
' appea):ance for several ' days, as the mathematicians 
declared that ' there "\"V'ould follow a grievous pe!ltUimce. 
dearth, and some great calamity, Callixtus-to avert 
the wrath of God---{)r'dered supplications, that if evils 
were impending for the human race, He would turn 
all upon the Turks, the enemies of the Christian name. 
He likewise ordered, to move God by continual en
treaty, that notice should be �iven by the bells to all 
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the faithful, at m idday, to aid by their prayers those 
engaged in battle with the Turk.' 

"Let us read the words again and study them care
fully. 1. The Pope did not issue a bull against .the 
comet ; he ordered supplications. 2.  He ordered these 
conditionally, 'that if evils were impending,' prudently 
neither' admitting nor rejecting the authority of the 
mathematicians who declared that pestilence, dearth 
and some great calamity would follow the appearance 
of the comet. 3. He assumes no authority over the 
comet nor bids it be gone ; he orders supplications, 
declaring himself to be a suppliant, that if evils were 
impending, God would turn them upon the enemies of 
the Chpstian name. 4. Bells are to be rung to remind 
the faithful to pray, not to frighten away the comet. 

"This one quotation from one author, which has 
been the germ of the whole comet story, weakened as 
it is by our simple analysis, becomes of no value whl,l.t
ever when we apply the rules of ordinary historical 
cr'iticism. We have only the word of Platina that the 
Pope ordered supplications to be made and bells to be 
rung ; he neither refers to any papal document, nor 
does he quote the Pope's exact words. Now, as the 
Bullarium Romanum contains all the official docu
ments of all the popes, and as not one of the declara
tions of CalIixtus III. alludes in any manner whatever, 
directly or indirectly, ,to a comet, we have every reason 
to dismiss the testimony of Platina altogether. For 
this same reason we must also reject the testimony of 
each and every writer that mentions the ' comet story 
or any of its details, because not a single one of them 
has ever given the slightest reference to any official 
d ocument ever' promulgated by CalIixtus III.  whether 
in the Bullarium Romanum or out of it, nor supported 
his assertion by anything stronger than a quotation 
from a previous writer who was equally deficient in 
his historical proo�s. 

"There is, therefore, no foundation whatever for 
the story that CalUxtus III. issued a bull against or 
concerning a ,comet, that he o rdered bells to be rung 
to fr'ighten it away, _and that he ordered prayers to 
be said to deliver the world from , its influence." 

• . • t .  
THE N1J1t'[JlER OF OUR ' ANCESTORS. 

To the Editor" of the SCIENTIFIC AMEBICAN : 

If all of one's progenitors had been totally unre
lated, each generation back would consist of twice as 
many persons as the one preceding it. But the true 
number of one's ancestors would in a few generations 
cease to even approximate the figures thus obtained. 

It is likely that after going back just a few genera
tions, the number of ancestors in each degree would 
remain fairly constant. In many instances of small, 
isolated comlI\unities, it is possible that the eighth to 
tenth remove might include the 'entire community at 
that time. From that point, the number would bear 
a definite relation to the population, and would often 
be a decreasing factor'. 

It may b!,!, inferred, from the persistence Of some 
strongly developed types, that persons of the same 
ancestry are drawn together by natural 'selection with
out any knowledge of their common parentage, as most 
people's knowledge of their own genealogy becomes 
hazy when the third generation ' is passed ; in fact, it 
generally ends there. There is not one person in a 
thousand that can name all his great-grandparents. 

It seems to me the probabilities are that when a 
generation includes as many as one thousand persons, 
that number is not likely to be exceeded by any 
previous generation, and I do not believe that number 
would be reached ordinarily in less than twenty gen
erations. 

The tenth-degree ancestors would number 1,024, rf 
there wer'e no deductions by reason of plural lines of 
descent from some of them. 

F. W. A. shows that the second, third, and fourth 
degree ancestors may number only four each. Black
stone in his Commentaries on English Law, using a 
very similar illustration, shows that an indefinite 
number' of generations might conSist of but four per.
sons each, and that all the unions might still be legal. 
Twenty generations of legal ancestors might then com
prise only seventy-eight persons, and it seems probable 
that this number is nearer the truth than the enor
mous number suggeste� by the first contributor. 

The theoretical number of ancestors in ten genera
tions would be 2,046 ; but suppose that in each gen
eration from the third to ' the tenth thete was one 
from whom there were two lines of descent. That 
alone would reduce 'the number 492, or nearly one
fourth. The more . remote ' in degree, the greater would 
pr'obably be the proportional loss by lines running to 
a commOn source. 

'rhere can be no approximation to the true number 
that would be more th an a more or less shrewd guess
my own . is no better- than anyone else's-and it is that 
in twenty generations the total number of one's ances
tor's is not likely to exceed 20,000, or an average of 
1,000 to the generation ; and that the number in each 
preceding generation is more likely to decrease than 
to increase. 

After arriving at the ' true number of one's ancestors 

259 
in each degree, if that were possible, . the total would 
be subject to considerable deductions on account of 
the same person's being an ancestor in several differ
ent degrees, as would be the more likely the more 
remote the relationship. R. L. FLoYD. 

El Dorado, Ark. 
• I . '  ., 

THE N1J1t'[BER OF OUR ANCESTORS AND OF OUR 
FUTURE COUSINS. 

'1'0 the Editor of the SCIENTIFIC AMERICAN : 

The problem which has been discussed by a num
ber of your correspondents, in regard to 'the number 
of our ancestors, while very puzzling, has given rise· 
to another quite as puzzling to my mind and even 
more disquieting. 

It appears evident that to .hav.a kept good the num
ber of the human race, or of any other race, each pair 
must, on the average, have produced two offswing 
who matured and reproduced themselves in two indi
viduals, and so on ; this merely on the supposition 
that the number of the rac� remained stationary, 
although it is generally supposed the human race has 
increased through the ages. However, adopting the 
first supposition, as very moderate surely, I cannot 
escape the following conclusions : 

A has two parents, each of whom had one brother 
OJ" sister, and each of these collateral relatives has 
two children. Therefore, A has four first cousins or 
four cousins of his own generation descended from the 
collateral branches one generation back. Likewise, 
from the four collaterals to his grandparents he has 
sixteen cousins of his own generation, from the eight 
collaterals to his great·grandparents he has sixty·four 
cousins of his own generation, etc., ' or in general A 
has 4z cousins of his own generation descended from 
allcestors x generations back. 

This gives us startling results. From the ances· 
tors ten generations back A has over a million cou· 
sins ; fifteen generations back, over a billion ; and this 
takes us back .only about five centuries. . If we go back 
another century, or eighteen generations, A must have 
about 64 billion cousins, and we are still in very mod
ern times. 

Now, what has become of all these myriads of cou
sins ? They are not on the. earth. Where are they? 
And worse yet, because' it looks to the future, what 
of .A's children? They must have four tiInes ' as many 
cousins as he ; and his grandchildren must have six
teen times as many. The prospect looks dark to I!le. 
I am more concerned about the cousins of the future 
than 1 am . for the ancestors· of the past. 

Sugar Grove, Ill.' A. T. MlGHELL. 
• • • • • 

WHY DO KAIN 'SPRINGS BREAK 1 

To the Editor of the SCIENTIFIO AMERICAN : 

Inasmuch· as 1 have . had over thirty years' experi
ence in fitting some thousands of main springs ' to 
" atches, I belieVe that I may be able to add some
thing to the article enUtled "Why Do Main Springs 
Break ?" which appears in your' issue of September 
4th, 1909. 

I have found in my e:lCperience that the main spring
of new watches llreak when the watch has ' been in 
use only for a few days. The cause may be attributed 
to the excessively high tempering of the steel, and in 
some cases to the uneven tempering of the steeL 
Moreover, any mineral or vegetable oil will corrode 
the main spring, ' because of the presence of acids in 
the oil. During my entir� experiimce, I ·  have ' never 
been able to obtain any mineral or vegetable oil free 
froll) .acid. The only oil that I have used with suc
cess is purified fish oil. 

I have found that ,main springs also break into many 
pieces because the watchmaker has carelessly handled 
the spring with perspiring handS. Some watchmakers 
when cleaning a watch steep the main spring, as well 
as the other parts, either' in benzine or kerosene, to 
save time. This practice will surely cause the main 
spring to break within a very short space of time, 
beca�se of the acids in the benzine or kerosene, which 
penetrate the steel. Even though the spring be after
ward oiled with good fish oil, it is sUre to break after 
this dipping in kerosene or benzine. 

If a barrel arbor around which the main spring coils 
is made too s�all, ill time the spring will break close 
to the center, which is IU1 infrequent occurrellce, . par
ticularly in modern watches: 

When. the watch repairer finds }hat a .  spring has 
lost its resiliency, instead of replacing .the old spring 
with a new one, he will sometimes take the spriJig In 
llis hand� and straighten it by drawi�g it between his 
thumb and fore finger, thus , restoring its resiliency 
temporarily. ' At the same time, however, he makes the 
spring m4,lre brittle, and bi"eakage is sure to follow 
sach treatment. 

In conclusion, l' wish to concur with your . contention 
regarding the breakage of main springs during hot 
weather, particularly when taking the watch from the 
pocket and laying it suddenly on a cold marble or 
iron slab. RJCHARD B. SMITH. 

New York. 



OPEN·Am OROHARD BEATING IN COLORADO. 
BY W. FRANK :I['OLUBlI. 

The 1909 crop of fruit in the Grand Valley in Colo
rado, from the Palisades above to ·L9ma below, valued 
at $3, 0 0 0, 0 00, owes its existence to a unique battle 
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orchards after the manner shown in the accompanying 
photograph. Oil was carried. to the pots in wagon 
tanks equipped for the purpose. Spraying machines 
were also used in distributing the oil. A large supply 
of lighters was kept in readiness in a dry place. Many 

One of the many different styles of pots nsed in 
smudging. 

An oil pol with hood in 
place. 

which was waged against Jack Frost at a time when 
the fruit was at its tenderest age. By unusual gen
eralship and the work of hundreds of enthusiastic 
volunteers, the temperature in these orchards was 
actually raised eight and nine degrees over 27 miles 
of territory, and a precedent was established which 
will mean much to the future. In California it is said 
that the temperature has been · raised here-
tofore in some single orchards two or three 
degrees, but never to eight degrees, and 
never before has the work been carried on 
over so great an area. Plans are now OR 
foot to have every bearing orchard in the 
Grand Valley protected by next season, not 
that there is any likelihood of frost every 
spring in this section, but because the pro
tection against possible repetition of this 
year's experience h considered cheap insur
ance. Representatives of other fruit-grow
ing sections have also recently visited the 

of these lighters were made by wrapping waste about 
a twisted wire. 

All operations were directed from Grand Junctioll.. 
Weather stations established over much of the terri� 
tory, and equipped with thermostats, when the threat
ening weather arrived, made half-hourly reports on the 
temperature to Grand Junction. 

Spraying the trees with apparatus which also conveys oil to 
the pots. 
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assistance. Men worked in shifts, some at night Ught
ing the fires, and others in the daytime filling the 
pots. Even women assisted in the work. The cam
paign in all lasted four days. 

So well did this orchard-heating idea work, that 

Another type of pot in which on is 
used. 

while the temperature outside the heated area dropped 
as low as 20 degrees, within the heated area it did not 
go below 29� deg . .  Seventy-five per cent of all the 
fruit trees which were in bloom were cared for 
directly, while even orchards owned by those who were 
skeptical of the idea were saved by the fires in the 
adjOining territory. 

As previously stated, there were a great 
many different kinds of pots used in this 
work. The number used per acre depends 
upon the size. Forty, 60, or 80 pots per 
acre . was the average. When coal is used, 
it is usually lump or nut. With coal at $4 
a ton, some one has figured that it cost him 
$4 per acre to heat his orchard for a six
hour run. Some of the oil heaters are used 
to the number of 60 or 80 to the acre. 
In the opinion of some, it is better to have a 
small-sized pot and use more to the acre, 
say 60 or 8 0, as just stated. 

Raising the temperature in a Colorado orchard. A photograph taken late in the evening, showing coal pots with draft covers set. 

Grand Valley, sent there from their several communi
ties to learn more of the recent experiment. 

The raising of the temperature oVl:'r this large area 
was accomplished by means of some 300,000 smudge 
pots of many different types, some burning 011 for 
fuel and some coal, and placed at intervals in the 

When finally the danger point was approaching, 
warning was sent to all the ranchmen to light the 
fires. Volunteers also in nearly all walks of iife made 
their way in automobiles and wagons and on bicycles 
over the entire area. The Trades and Labor Assembly 
adjourned its meeting, and worked all night rendering 

Typical Colorado orchards ; young trees in the distance. 

OPEN-Am OROHARD HEATING IN OOLORADO. 

Taking one of the many kinds of pots as an example, 
and figuring coal at $4 a ton, the cost of equipping 
with heaters and all other facilities for the first year 
for ten acres is estimated at $449.25, and for the second 
year $186.25. This provides in the initial cost for 800 
h eaters, or 80 to the acre. It also provides for 40 
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tons of coal, kindling lighters, 50 pounds of w8.I!te, 200 
gallons of oil for lighting, the storage for 011, and the 
building of a coal house. For the first year's equip
ment for oil pots, including 800 pots for ten acres, 
and fuel at 5 cents a gallon, the cost is estimated at 
$494.26, .and for the second year $153.75. 

Now that the question of raising the temperatur� 
even 10 or 15 deg. over a large area has been settled 
beyond doubt, the next problem facing the fruit grow
ers is that of regulating the temperature and economy, 

, 

of fuel and labor. For example, there is no need of 
raising the temperature 10 deg. when raising it 2 deg. 
will put the blossoms out of danger. Some are plan
ning to meet this problem by having a large number 
of small pots and only light enough of them to keep 
the temperature above the danger point. Others have 
devised pots with a system of drafts, so that the heat 
may be increased or decreased as is necessary. 

The fruit ranches of the Grand Valley are very ex-
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tensive. One, for example, contains 243 acres, and is 
valued at a quarter . of a million dollars. Its crops 
include peaches, apples, pears, plums, cherries, and 
soft-shell almonds. An army of people is required 
to pick the fruit. By another season it is expected 
electric lines wijl be running out to the orchards all 
over the valley, and refrigerator cars will be carried 
right to the orchards. 

• 1 • • • 
THE VISITING WARSHIP8-A COI[PARISON. ' 

Because of incompetence in its management the 
naval parade, which should have been one of the most 
attractive features of the Hudson-Fulton Celebration, 
came very near being a complete faUure, and it was 
only redeemed by the fact that its line of travel lay 
parallel with the finest assemblage of warships that 
was ever gathered in the waters of the Western Hemi
sphere. The very devil of mischance seemed to have 
been abroad on the morning of September 25th, and 

he became bllsy at the very outset, when the "Half 
Moon," in a laudable endeavor to show herself under 
sail, had no sooner spread her canvas, than she 
plumped squarely into the "Clermont," and came very 
near ending the career of that little craft there and 
then. The two great errors which made the parade a 
failure were, first, the anchoring of the "Half Moon" 
and the "Clermont" oil 1l0th Street, instead of send
ing them under tow around the whole line from 42nd 
to 205th Street ; and secondly, the failure to dispatch 
the commercial steamers, tugboats, yachts, etc.,  two or 
three abreast and with reasonably short intervals be
tween them. As it was, a vast part of the visitors both 
ashore and afloat, all, in fact, who were above 1l0th 
Street, never caught a glimpse of the two vessels, the 
"Half Moon" and the "Clermont," in whose honor the 
parad�as being · held. Instead, for them, the pro
cession consisted of a lot of detached and widely sep
arated passenger steamboats, big and little, which 

DIBplacement, 1 l,900 tons. Speed, 19.4 knots. GonB : Four 12-inch ; ten 7.6-inch. Copvright, 1909, by Pictorial News Co. 

French Flagship, " Jutlce." The " Half MOOD " under sail in the LoweI' Bay, New York. 
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In an engagemen� with tho .. Connootlcut " and .. Justice" the " lnJl.exible " would try to fight ontslde the armor.pierclng range of their secondary batteries. These batteries, however, would cut her unprotected parts to pieces. 

THE VIBITIBG WAlUIHIPS-A COKPARISON. 



steamed leisurely around the :fleet-vessels with which 
the majority of the spectators were already perfectly 
familiar, from the "Hendrick ( sic) Hudson" down to 
our venerable friends the "Iron Steamboats." 

It was the noble line of warships, nine miles in 
length, however, that saved the day. At the head of 
the line, above Spuyten Duyvil, was the turbine-driven 
2 6-knot scoqt cruiser "Salem." Astern of her were 
the armored cruiser, "New York," the :flagship ;f Ad
miral Sampson during the Spanish war and now fresh 
from a one million dollar overhaul, in which she has 
been brought as far up to date as a ship of her age can 
be. Then there was the "North Carolina," a hand
s ome modern armored cruiser of . the pre-"Dread
nought" period. Below these in majestic array came 
the sixteen battleships which made the memorable 
voyage around the world. Astern of these was' 
the "Dreadnought" cruiser "Inflexible," the 
largest and most up-to-date warship in the :fleet, 
with her three armored cruiser consorts, the 
" Drake," "Duke of Edinburgh," and "Duke of 
Argyll." Following these were the quaint 
wooden training ship "Portsmouth" and the 
Dutch protected cruiser "Utrecht," which was 
anchored in the position of honor opposite the 
water gate at 110th Street, where the official 
reception of the "Half Moon" and "Clermont" 
took place. Then came the four armored cruiE)
ers "Victoria Luise," "H,ertha," "Dresden," and 
"Bremen," representing Germany. Astern of 
these followed what in some respects was the 
most imposing of the foreign display, namely, the 
first-class battleships "Justice," "Verit�," and 
"Libert�," flying the :flag of France. Astern of 
these were the protected cruisers "Etna" and 
"Etruria" of Italy ; the training ship "Presi
dente Sarmiento" of the Argentine Republic ; 
the gunboat "Morales" of Mexico ; the .U; S. 
gunboat "Newport," with the President's yacht 
"Mayflower" forming the last ship of the line. 

THE "CONNECTICUT," "JUSTICE," AND "INFLEXIBLE" 

-A COMPARISON. 

Of the many navies represented at . the CelS: 
bration, there were three which contained fight
ing ships of sufficient powers of offense and 
defense to be placed in the first line of battle, 
namely, the French, British, ' and our own. It is 
impossible within the limits of the present paper 
to discuss in detail the various units which 
made up this nine-mile line of warships, with 
which most of which the readers of the SCIEN

TIFIC AMERICAN have already been made famil- · 
iar. We will therefore take the three flagships, 
the battleship "Connecticut" of the United 
States navy, the battleship "Justice" of the 
French navy, and the "Dreadnought" cruiser 
"Inflexible" of the British navy, and compare 
their fighting power under those conditions of 
long-range fighting under which, we are told, 
modern battleship engagements will be fought. 

The theory upon which the latest battleships 
of our own and modern navies are being de
signed, and according to which the crews are 
now ' being instructed in target and batJle prac-
tice, is based upon the belief that future en
gagements will be fought at extremely long 
ranges, probably of five miles and over. Now, 
the most accurate gun, and the one that can 
inflict greatest punishment at long ranges, is 
the big gun, and �he bigger the gun the more 
accurate and deadly the fire. It is in this fact 
that we find the explanation ()f the modern 
"Dreadnought," which is armed entirely in its 
main battery with the 12-inch gun, the excep
tion being the German navy, which makes use 
of an 11-inch piece. Now, the determination 
of the range at which a battle shall be fought 
lies with the ship which possesses the great

. est speed ; for, if the enemy should attempt to 
, close in, the faster ship is always able to draw 

away. On the other hand, if the enemy should 
wish to increase the range or draw' out of the 
fight altogether, the faster . vessel can still main-
tain tl1e range, and place herself on whatever 

II. 

COMPARisON , OJ.l" � �  CONNECTICUT, " " JUSTICE, " AND H INFLEXIBLE " 

.. Connecticut." .. J"ustice."-

Navy type { United States I 
Battlesbip. r ! France l 

Battlesbip . I 
J.engtb . . .  450 feet. 439 feet. Beam . . . . • . .  mfeet. 79� feet. Draft . feet. 28 feet. 
Displ!WClllent . , 16, tons. 14,000 tons. Horse-power . .  '- 20,000 ' 18.550 Trial speed. 18.8 knots. 19 . kn,ots. 
Coalsupply . . , 2,200 tons. 1,825 tons. 

Main Battery Four 12-inch. Four 12-inch. S e c o n d a r y 1 Eight 8-inch. } Ten 7.S-inch. battery : .  Twelve 7-inch. 
12 - inch g u n  } 12 to 100inch. � to ll-inch. protection . . .  
S e c o n d a r y  } battery pro- 7 to 6-inch. �inch. 

tection . . ' . Belt armor . . . .  11 to 4-,lncb. 11 to 7-il).ch. 

.; 
( Oontinued on page 271 . )  

.. Inflexible." 1 Great Britain 
Cruiser-Battle-

sbip. 
567 feet. 

78� feet. 
28 feet. 

17,250 tons. 
50,' 00 

28 knots. 3,000 tons and 700 
tons 011. 

, Eight 12-inch. 
. . . . . . . 
10-inch. 

. . . . . . . .  

'1 to 4-,inch. 

Scientific AlDerican 
A NOVEL AIR PU](P AND VACUUJ[ GAGE. 

BY THE BERLIN CORRESPONDENT OF THE SCIENTIFIO AMERICAN. 

The most indispensable auxiliary of the physicist in
tent upon investigating those mysterious radiations 
the study of which is becoming more and more impor
tant is doubtless the air pump. For that reason many 
scientists and engineers have endeavored to improve 
the existing types of air pumps and have designed 
novel systems. One of the most interesting is that 
invented by Dr. Von Reden, of Franzburg, near Han
over. 

This is a mercury pump, the design . of which will 
be most easily understood by reference to Figs. 5 and 
6. The pump consists of a tube filled one-Iialf with 
mercury, as indicated by the shaded portions. This 
tube is provided at its two ends with S·shaped tubes 

�. s: 

Various positions assumed by the vacuum gage . 

Fig. t .-The VQn Reden vacuum pump and gage. 

F. 

Fjy. 4. 
Spiral glass tube attached to. two. crQSS tubes. 

A NOVEL AlB PUMP AND VACUUM GAGE. 

B, and at its middle with a straight tube O. The S
shaped tubes are connected on both sides to widened 
portions F, connected by rubber tubing with a 'i'-shaped 
tube and thence by tube I with a water supply W. The 
straight tube a and the bulb D to be exhausted are con
nected by a rubber tube P. The entire apparatus 
turns round a pivot A. 

After having produced .a preliminary vacuum ( of 
about 20 millimeters of mercury ) in the bulb D, and 
the apparatus, by means of the water pump W, 
the apparatus is oscillated from tbe position 
represented in Fig. 5 to that of Fig. 6 and 
back. The mercury remaining in the S-shaped 
tub'es B acts as a pressure ,valve, and prevents 
the air in the enlarged portions F from returning 
to the ' tubes R. On the other hand, the air enter
in� from the bulbs D in both positions through 0 

is driven by the mercury toward the widened portions 
of the apparatus through the right-hand and the left
hand S-shaped tubes respectively, in order to be even
tually discharged by the water pump. The connect
ing tube P, which, owing to its porOSity, would not be 
'V ery eftl.cient, is advantageously replaced by a connec
tion . consisting of ground-glass jOints in the shape of 
perforated glass balls, fitting tightly in the carefully 
polished hemispherical cap, as shown in a halftone 
illustration, Fig. 1. In order to connect the ball with 
the cap, metallic springs m ay be employed. 

Fig. 1 represents to the right a turbine belted to 
a pulley, which oscillates the tube by means of 
gearing and a crank mechanism. The glass ball 
joints lead to the spiral vacuum gage and the jOint 
provides a connection with the bulb to be exhausted_ 

h, 

A short-arm manometer is mounted below the 
bulb. 

The pump above described can exhaust with· 
in three minutes a bulb of about 500 - cubic 
centimeters capacity (a preliminary vacuum 
having been previously obtained by means of 
a water pump ) to 1/100 of a millimeter of 
mercury ; in four minutes, to 1/1000 ; in five 
minutes, to 1/10,000 ; and in thirteen minutes, 
to. 1/100,000 millimeter of mercury, the lower 
handle being turned at the speed of six revolu
tions per minute. All the air should be ex
pelled from the two vacua F, in order to obtain 
the vacuum last named. This is effected when 
the pump has been given its maximum inclina· 
tion by means of the mercury, which on enter
ing the apparatus throws back any residual air 
through the cocks H and H', closed rapidly '  
after the tube R has been kept oscillating for 
seven minutes. The pump is stopped only for 
a very short time. 

The vacuum gage represented in Figs. 2, ' 3, 
and 4 consists of a spiral glass tube attached 
to two cross tubes ( Fig. 2 ) .  The left-hand 
tube B. incloses . a small amount of mercury, 
and the cross tubes B, D, 0 are mounted on a 
standard ground-glass joint, the conical angle 
of which is accurately given. 

By turning the spiral round on the axis of 
, the joint G in the direction of the arrow P 

( Fig . . 2 )  the small amount of mercury repre· 
sented at the left of Fig. 2 is made to enter 
the spiral, there compressing the exhausted air, 
until after a number of revolutions it enters the 
U-shaped tube E of Fig. 4, in order there to 
occupy the position marked. The left-hand arm 
of the U-tube is so graduated that the divi
sions 0.001, 0.002, etc. , to 0.006, limit 1/1000, 
2/1000, etc.,  to 6/1000 of the total capacity 
of the U-shaped tube and of the spiral in the 
upper portion of the capillary tube. The right 
arm of the U-shaped tube is graduated to milli
meters. In the present case, the exhausted air 
of the spiral is eompressed as far as the divi. 
sion 0.001 ; that is, to 1/1000 of its previous 
volume ; in the right arm of the tube, the mer
cury takes up a pOSition 16 millimeters higher. 
As, however, the atmospheric pressure in the 
bulb to be exhausted is 1/1000 of the press\lre 
read On the gage, its value has accurately been 
16/1000 millimeter. 

-

The spiral gage will indicate vacua up . to , 
1/10,000 millimeter. The only distinctive fea. 
ture of the one used in 'measuring a vacuum of 
1/100,000 millimeter is its being provided with 
a longer spiral and thinner U-shaped tube. 

• • •  
According to a consular report dealing with 

the trade of Chinkiang, it is proposed to build 
a railway from ' Kuachou, at the mouth · of the 
Grand Canal, to Tsingkiangp'u and Hsiichoufou, 
and thence joining the Peking-Hankow line- via 

K'aW�ngfu. This line has been surveyed, and 
the money is being asked for among Chinese 
merchants. . The enterprise, the ' report states, 
is to be purely a "people's Undertaking.'; The 
Chinkiang-Hsiichoufou-K'aifengfu portion is to 
be laid first, as the canal provides a temporary 
transport · for goods from Tsingkiangp'u 

southward, and therefore this -portion is not 
so pressing. The line is to be · finished in four 
or five years. If the Tientsin-Puko:w line gets into 
working order first, a great deal of the trade : of 
Chinkiang must go to Nanking, and Ulay never be re
covered. But although the future prosperity of this 
port would seem to depend upon the new line in qyes
tion being ahead of the Tientsin-Pukow line, the 
wealthy merchants of Chinkiang and Yangchow and 
other places seem still reluctant to subscribe tl],e ne(!es
gary capital, nor will they consent to' a. fore� lQ!1n, 
however favorable in terms. It was �ifoJ}1id �at �i's 
being a "people's line"-the Tientsin-PUkow liliA bEi�ng 
official-would commend itself to the -mei'..ctilWt : c&ss, 
but tlie reason for want Of support is to be sought in 
the want of 'confidence when large ' sums,,,, are itO, be 
placed in the hands of a few "managers. "  
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SIMPLE BLUE-PRINTING FRAME. 

BY C. L. SWEZEY. 

For those desiring to make a few small blue prints, 
and having no regular printing frame, the following 
may prove useful. 

SIMPLE BLUE-PRINTING FRAME. 

Secure a piece of ordinary window glass, somewha1 
larger than the largest blue print desired. If a piecE 
the same size as your drawing board can be secured 
it will be very cOllvenient. Bind the edges of thE 
glass with adhesive tape, to prevent scratching thE 
tracing or hands. Cover the drawing board witlJ 
felt or other heavy cloth, drawing the covering ove] 
the edges and fastening with thumb tacks. MakE 
four clips, as shown in the accompanying illustration 
using thin spring brass or wire. The exact size 0' 
clips depends on the thickness of board and glass. 

In use the sensitized paper, which can be obtainec 
from dealers' in photo supplies, is laid on the felt 
coated side up, the tracing to- be copied is placed iI 
position and covered by glass, which must be clean 
then the clips which hold the whole in position an 
slipped on at the corners. 

lie • • •  ., 

THERMOSTATIC REGULATOR FOR SMOKE PIPES. 
BY B. A. JOHNS. 

The accompanying illustration shows a simple wa� 
in which to make a thermostatic regulator that wi! 
automatically open passages in the smoke pipe, t( 
admit cold air, thus checking the draft of the fur 
nace, and eventually cooling off the fire. The regu 
lator should be placed as near the furnace as pos 
sible. Fig. 1 l!Ihows a sectional side elevation of thE 
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To the above-mentioned galvanized ring, opposite the 

jOint, small lugs may be provided for the purpose of 
fastening same to the pipe. The ring is now cut at 
the joint, and the ends turned in and fitted closely to 
the pipe. Two small lugs are riveted to these ends of 
the ring, with holes to receive a small stove-bolt. Be
tween the head of this bolt and the lug on one side, 
place a stiff coil spring. This serves th€ purpose of 
regulating the tension of the ring, so as to make it 
more or less sensitive to heat. 

As the fire gets too hot, the copper expands more 
than the iron ring, causing it to move away from the 
pipe, and cold air from the outside will pass between 
this ring and the pipe into the holes of same, thereby 
checking the draft to the furnace, and preventing it 
from over-heating. 

Under normal conditions, of course, the spring does 
not open, but only ulildE!r excessive heat; then it will 
stay open until the furnace cools off . 

• f e  • ., 

cmCULATING PIPE FOR HOT-WATER FAUCETS. 
BY J. A. BBBGSTROH. 

I. turning on a hot-water faucet, it is always neces
sary to let the water run for some time before it gets 
hot. The cause of this is that the water standing in 
the pipe soon cools off, right up to the boiler, owing 
to the fact that there is no circulation in same, and 
of course a great deal of water is wasted. It is an 
easy matter to overcome this by connecting the back 
of the faucet to the bottom of the boiler with a small 

I�· l  

thermostatic regulator, and Fig. 2 a horizontal sectiOI ::�jll�:::�:�=��������=�l�� 
of same. In a short piece of pipe, say about 6 inche: 
long, a number of openings are made. These opening: 

REGULATOR FOR SMOKE PIPES. 

are covered with the thermostatic band, which is made 
as follows : A ring about 2 inches wide, and about 
1 inch larger in diameter than the pipe, is made of 
galvanized iron. The edges are turned dowll by 
hammering, as shown in Fig. 1. These turned-down 
edges are fitted closely to the pipe. In the recess 
thus formed, a strip of brass or' preferably copper i:;\ 

fitted and riveted very closely, say about 1 inch apart, 
so that when the copper expands, it will not "buckle. 

CIRCULATING PIPE FOR HOT-WATER FAUCETS. 

pipe A, shown in the accompanying drawing, Fig. 1. 
It is now evident that as soon as the hot water in 

the supply pipe cools off, owing to the change of 
specific gravity, it wm pass cownward into the cir
culation pipe and back to the boiler ; and of course 
a fresh supply of hot water will flow constantly from 
the boiler to the faucet, and will keep up as long as 
there ' is a difference in temperature at the top and 
bottom of the boiler. 

This also holds good in a steam boiler. Fig. 2 shows 
an ordinary horizontal' tubular boiler. Most of these 
boilers are fed through the blow-off pipe. This pipe 
is considered a weak part of the boiler, owing to the 
fact that the boiler is not fed constantly, but at in
tervals. Therefore these pipes are always required 
to be covered with asbestos, ud sometimes protected 
from the hot gases by a brick. wall. If the boiler 
were fed constantly, that is to say, if there w ere a 
circulation of water in this pipe at all times, the 
gases would have little effect on same. As soon as the 
feed water is shut off, or rather between the intervals 
of feeding, this pipe is full of water, which cannot 
circulate, and is liable to be overheated and burn. To 
overcome this, a circulating pipe A is connected inside 
the blow-off cock to some part of the boiler, say to the 
lower part of the front end. A check valve may be 
inserted into the line, to prevent the feed water pass
ing through the same. This pipe will at all times 
establish a circulation in the blow-off pipe, and elim
inate all danger of beililg burned out. 

HOW TO CONNECT STOVE PIPEs. 
BY H. G. L. 

The man who desires to connect two. stove pipes to
gether ud has not the tools ordinarily used for this 
purpose can do the work as follows: 

Place one end of pipe 1 against the side of the pipe 
2 at the point where it is to be conlilected. With 
pencil flat against the side of pipe 1, as in Fig. 1, 
trace off the curve on pipe 2. Leaving aboutt 1 inch 
margin, cut out a disk 3, slit the margin back to the 
line as at 4,  and turn up the tangs 5.  Force the end 
of pipe 1 through the opening, and trace off the curve 
of pipe 2. Withdraw pipe 1, and cut off the end as 
marked. Now fit the pipe 1 into place with the tangs 

SIMPLE METHOD OF CONNECTING STOVE PIPES. 

5 on the inside, and b end the tangs up to a tight fit. 
If carefully executed, the joint will be sufficiently 
tight for all purposes. 

To hold the pipes rigidly together, punch small holes 
through the opposite sides with a sharp punch, and 
put in a piece of stiff wire 6. Bend the ends of the 
wire on the outside. The wire should pass through 
the tangs on the inside. 

. � . .  
HOT-WATER CONNECTION FOR KITCHEN BOILERS. 

BY JOHN B. ALLEN. 
In houses where the cooking is done exclusively by 

gas, and with no flre in the kitchen range, in the 
Winter, the question of having hot water in the 
kitchen boiler has been quite 'a problem in many a 
household, especially as it is very expensive to heat 
this water by gas. 

One solution of the problem is to connect the heat
ing apparatus in the cellar with the kitchen boiler, 
and if this be done properly, there will be an ample 
supply of hot water at all times ; ilil fact, more than 
needed in extreme cold weather, besides keeping the 
kitchen warm, in the absence of any other source of 
heating. Of course, a steam or hot-water radiator, 
placed in the coldest part of the kitchen, will improve 
conditions in severe weather. 

It must be understood that it takes a little more 
coal to run the heating apparatus, although some con
tend that it does not. Fig. 1 shows a steam boiler 
in the cellar, connected up with the kitchen boiler, 
also a separate gas heater, for use in the summer. It 
will be noticed that there are three independent circu
lations for the water, which will not interfere with 

CONNECTING THE KITCHEN BOILER TO THE FURNACE. 

each other-the circulation from the kitchen range, 
the one from the furnace, and the other from the gas 
heater. The connection from the furnace, steam, or 
hot-water heater in the. cellar or basement, may of 
course be varied according to local conditions. The 
accompanying illustration shows two good and reliable 
ways of making' the cOlilnection. Assume that the 
kitchen range is connected to the boiler in the usual 
way ; then the connection with the furnace is made 



as follows: Unscrew the hot-water connection oa . top 
of the boiler, and insert a street cross ; if this cannot 
be obtained, two street tees will answer the purpose. 
Then replace the hot·water cmmection in this cross, 
as before. From one of the side outlets of this cross 
run a pipe line to the furnace, and from the other to 
the gas heater. It is well to start an·d finish the lines 
with a union, as it is then an easy matter to discon-
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THE BOILER KAltER 'S TOOL BAG. 

BY A F. BISHOP. 

When the boiler maker gets a rush order for repair· 
ing a boiler he gets busy. Quickly converting his 
overalls into a tool bag, he drops in half a dozen 
chisels, expander, hammer, etc., and then he is ready 
for action. In making the bag he places the overalls 
full length on the fioor, folds one leg up and lays it 

on the seat of the overalls, then rolls the two 
very tightly together, criss-crosses the sus· 
penders and ties them on the _part which 
appears in illustration. He then puts his h!tnd 

inside the leg left full length and grasps the 
roll and turns the whole thing inside out. This 
completes the bag which ' is ready to receive the 
tools, which, of course, come against the out
side of the overalls, leaving the side that comes 
next to his garments ·as clean as ever. 

• �II .. 
COATING ROOFS WHITE TO REPEL REAT RAYS. 

BY A. J. JARMAN. 

HOW TO CONVERT A PAIR OF OVERALLS INTO A TOOL BAG. 

The almost general practice of painting the 
metal covering of the roofs of houses with 
the red or chocolate-colored oxide of iron, is 
one of the causes of the insufferably high tem
perature of top rooms or attics during the 
summer months. Although good as a cov
ering for metal, this paint because of its color 
absorbs the heat rays and conducts the heat 

nect them ill case the kitchen boiler gives out, or any 
repairs are needed. The line from the boiler is run 
from top of same into the furnace, thence down through 
the fire pot and grate, in such a manner that it does 
not interfere with the proper working of the latter. 
Thence through the side of the, ash·pit, and up to the 
bottom of the kitchen boiler. It is now evident that 
as the water in the heating pipe inside the furnace 
is heated, it rises, and fills the top of the boiler, forcing 
the cold water out at the bottom. 

Fig. 2 shows a cross section of the heating pipe, 
inside the furnace. It  consists of a short piece ( say 2 
inches ) of extra heavy black pipe, threaded at each 
end to receive reducing caps, which connect with the 
pipe line. Inside this. pipe is another, 1;% inches in 
diameter, *hich leaves only a small space for the 
water to circulate in ; that is to say, the water is 
spread out in a very thin sheet, which very easily 
heats. Three small sections on top and bottom of 
this pipe, about :t,§ ineh wide, a,re turned outward, so 
as to fit the inside diameter of the outside pipe, and 
thereby keep it central. Outside the furnace is placed 
a faucet or stop-cock, so that the sediment may be 
drawn off, which should be done at least once a week. 

Fig. 3 shows the other arrangement of a heating 
pipe inside a sectional boiler; In the back of the 
boiler, over the fire line, drill two holes, about 3 inches 
above each other, into which insert the pipes, about 
2 inches in diameter, reaching nearly across the entire 
fire space. Connect the same with a return ell, or 
make it up with ordinary pipe fittings. At the outside 
of the boiler, reduce these pipes to the regular size 
u sed for the pipe line, which is usually %, inch in 
diameter. Attach . a faucet to the lower one, and con
nect it to the bottom, and the higher one to the top 
of the kitchen boiler. Care should be taken, in run
ning the hot-water pipe from the boiler, not to trap 
it, that is to say, not to let it drop on the hori
zontal run, but rather give it as much of a rise !Ut 
possible. If the run from the furnace to the boiler is 
very long, the hot-water pipe may be covered wIth 
asbestos or the like. A stopcock may be put in either 
or both lines, so that the water can be shut off, in 
case of repair. The gas heater is connected at the 
top and bottom to' the top and bottom respectively of 
the boiler. 

,. . . . .. 
A SCREEN FOR THE REGISTER. 

BY J. A. BR01'HY. 

A simple and very effective means for preventing 
articles dropped on the fioor from falling down the 
hot-air pipes is shown in the accompanying illustra
tion. Cut a piece of wire mosquito ' netting, 1, the size 
of the fioor opening. By lifting out the fioor register, 
2, the netting can be placed over the opening in the hot 
air pip�, 3, as shown. Better still, bend a '  piece of 
stiff wire to the shape of fioor opening, and after turn-

...---� � � � � n � . .  d.. . . 

/J �fi i 
A SCREEN FOR THE :kEGISTER. 

ing the edges of netting over this frame, sew the 
netting to the frame with fine wire. Galvanized wire 
netting is preferable to the painted netting. The 
writer has been able by this method to reclaim several 
articles of value that had dropped into a fioor register'. 

to the interior. The roof-covering material is not 
always metal. If tar paper or tar felt and gravel have 
been used, no kind of white paint will retain its color 
upon them. If the covering is zinc, this metal is apt to 
prevent' the adherence of paint, particularly when new. 
Although white paint made with oil and driers can be 
nsed upon a roof previously covered with chocolate
colored paint, another material must be used for a tar 
and gravel roof. To secure a thoroughly adhesive 
coating upon new zinc, brush over the metal the fol
lowing mixture : Sulphate of copper two ounces, 
chloride of copper two ounces, salammoniac two ounces, 
w ater one gallon. ' When the salts have become dis
solved, add two ounces of spirit of salt ( common hy
drochloric acid) . Allow this to dry upon the zinc for 
about twenty-four hours, when it will be found that 
any, kind of oil paint will adhere perfectly to the zinc. 

For a tar roof, use a freshly-made mixture of lime 
,,,ash, moderately thick and hot. Two coats of this 
will adhere firmly to the tar, and retain its white color, 
as ,well as becoming very hard end resisting rain with
out washing of!'. If the lime mixture has become cold, 
the hardening property will be lost. In that case, to 
every pailful add a double handful of common salt. 
Stir in well until dissolved. T'his ' will revive the 
h ardening quality. The interior of the rooms with 
roofs painted or lime-washed as above, will be found 
from ten to twelve degrees lower in temperature. 

• 1 . '  • 
A MUFFLER FOR GAS ENGINES. 

BY ALFRED P. MORGAN. 
The handy man who has a gasoline engine in his 

shop and which exhausts 
outside into the atmos
phere may silence that 
disturber of the peace 
somewhat in the manlier 
shown in the accompany
ing illustration. It re
moves the sharp pene· 
trating quality of the 
noise without causing 
any back pressure. The 
end of the exhaust pipe, 

"'''''''= ..... �����.,� which must be vertical in 

From � order to prevent clatter-

Engine 1 /  � lng of the segments, is 
split into eight parts by 

SLOTTED EXHAUST PIPE means of longitudinal 
SERVES AS A KUFFLER. cuts made with a hack

saw. The cuts should 
extend for three or four feet in the pipe. 

• • • • 
TO PREVENT COAL GAS. 

BY L. G. BANDY. 
The extremely ol;Jjectionable presence of coal gas 

in a furnace-heated house is really a simple thing to 
prevent. It is due, of course, to leaks in the air ducts 
through which the gas generated in the furnace enters 
and mixes with the fresh air that passes to the rooms 
above. To gain access to the interior of the furnace 
so as to stop the leaks may appear to be a task quite 
beyond the average amateur's capabilities, but the 
accompanying drawings show how the writer suc
ceeded in doing the trick in a simple way. 

The top of the furnace, carrying the heating pipes, 
rested upon a cast iron ring and it was a simple mat· 
ter to raise the whole thing bodily by the arrange
ment shown. Three strong hooks were made o.ut of 
large nails and under the head , of each a piece of stout 
wire was fastened. The hooks were slipped under the 
iroll ring. The ring was raised and the wires wound 
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t'pon heavy nails driven into the beams overhead. 
A 1-inch lift was sufficient and did not interfere 

with the heating pipes in any way, but relieved all 
weight from the main bitnd of the furnace and left 
it free to be laid open. This was done with a pair of 
tinner's shears. The band was simply slit at the 
back where the heavy dotted line appears on Fig. 1. 
The two endS were spread apart and temporarily sup
ported by wires to the rafters. The entire interior' of 
the air box was now accessible. 

Several open cracks were fOUN.d. Thr'ough these 
the gases of combustion had passed freely into the 
fresh-air compartment and thence to the rooms above. 
A can of asbestos cement was obtained from a bard
ware dealer. All surplus rust was scraped off from 
around the cracks with an old knife and the cement 
was applied freely. Care was . taken to squeeze enough 
into the cracks to insure a good hold. All cracks were 
treated in this way and the important part of the job 
was finished. 

To reconnect the eN.ds of the band five small holes 
were punched an inch from each of the two edges and 
exactly opposite each other. From a piece of heaty 
iroN. wire five hooks were bent to the form shown in 
Fig. 4. These hooks each measured 2 inch.es from the 
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KETROD OF REPAIRING A LEAX IN THE AIR DRUB 
OF A FURNACE. 

center of the eye to the bend. A strip of galvanized 
sheet iron about 8 inches wide was punched with holes 
to correspond to those in one end of the band. Small 
bolts, about % inch long, were used to bind all firmly 
toget�er. The free ends of the hooks were now passed 
through the holes in the opposite end of the band and 
bent down. The strip of sheet metal on the inside 
formed an effective seal, as clearly shown by the sec
tion, Fig. 3. 

The band being closed, the top was now lowered, 
and the furnace was ready for use. The whole job 
consumed slightly over three hours: 

The cement may need to be removed next year, and, 
to facilitate this task of the future, the hooks were 
conveniently looped up into the rafters. The back 
may be readily reopened by bending up the ends of 
the hooks, and to repeat the work should not take 
more than an hour. 

Since this job was completed, my fire has been 
made three times without the slightest trace of smoke 
or gas in the house . 

. . .  , . 
In the Revue de MHallurgie, Le ChAtelier advocates 

autogenous welding for the repairing of marine boil
ers. Referring to the important work that has been 
done, especially in Germany, in the welding of fi.re
boxes to boilers by the aid of water gas, he expresses 
the conviction that the same work could be done bet
ter by the autogenous process. A large Freneh ship
building company is employing the process in order to 
dispense with riveted joints in the parts ot: boilers 
that are exposed to fire heat, and in one case. it is 
stated, the bracket supporting the grate of a boiler has 
been replaced by a fitting welded to the metal of the 
grate and of the fire-box. 



OCTOBER 9, 1909· 

RBOEliTLY PATENTED IIn'ENTIONS. 
Penalnlnc '0 A.ppareL 

HOOK AND EYE.-C. S. LICHTENSTEIN, 
New York, N. Y. The more particular pur
pose of the invention is to improve the con
struction of both the hook and the eye for 
the purpose of improving the locking connec
tion therebetween, so as to render the hook 
and eye rigid relatively to each other when in 
position on a garment. 

Elee&rlcal Device .. 
AUTOMATIC TEMPERATURE-INDICATOR. 

�W. E. CAMPBELL, Chester, S. C. The inven
tion relates to devices for automatically indi
cating a predetermined temperature. It pro
vides a temperature indicating device whose 
operating parts consist of metal and which is 
not subject to the danger of breakage like the 
thermostats which have the common glass tube 
filled with mercury. 

KNOCKDOWN ARMATURE • .,--E. W. PRES
BREY, New York, N. Y. This armature is 
mounted in a field core within permanent 
magnets, and gives a high potential current of 
unusually steady character with a low number 
of revolutions. It is in no danger of burning 
out its con at high spe!)d, and consequently It 
needs no governing or protecting device. Its 
capacity can be changed by the removal of the 
single screw and substitution of · another .c011 
of any size of wire. 

01' In'eres' &0 �anners. 

CULTIVATOR.-N. TRIPP, Grand Rapids, 
Mich. This cultivator pulverizes the sol1 and 
whips the dirt from the roots of weeds, etc. 
The drum has spring digging teeth which in
cline oppositely to the revolution of the drum, 
whereby they wlll be lifted rapidly from the 
ground on ,reaching a vertical position. The 
motor for driving the drum is carried on a 
wheel-supported bed, and the drum Is journaled 
in a frame whiCh is pivoted at its front to 
move vertically relatively to the bed when 
'raising the cultivator above, and lowering it 
to the ground. 

RIDDLE FOR ROOT-EXTRACTORS.-B. G. 
PATTERSON, Addington; Okla. The Invention 
is especially adapted for use in machines for 
extraction of Johnson grass, which propagates 
by means of seed roots, which make a very 
rapid growth forming a mat In the sol1 so 
that It becomes ImpoSsible to ' cultivate any 
crop therein. 

HYGROMETER FOR INCUBATORS.-G. H. 
LEE, Omaha, Neb. More particularly the in
vention relates to hygrometers known as "wet 
bulb" hygrometers, and it provides means for 
holding the evaporating fiuid around the bulb. 
The invention also resides in the scale of the 
barometer which especially adapts it for use 
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reduce the cost of manufacture by forming not wash the gas. A , wate;r seal for a pipe retardS I' and these spools and rolls are l
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only the calk but the part for securing the the gas on its travel to the retort and the displacement 80 that the employee cannot mis
same In· place, all out of a single piece of duct, and is thus fixed, aRd a uniform tem- place or IntentiopalJy carry away a partly· 
sheet metal bent to the desired form. perature avoids local, intense and destructive used spool or roll. 

REMOVABLE HORSESHOE-CALK.-G. S. heat. Successive sprays of water In the scrub· ' 

M1aYER, Newburgh, N. Y. This invention has ber washes the gas and the latter passes by Prbne lI(oven and Tkeb- '&eeellllOrio. 

reference to improvements in removable horse- way of a pipe to the holder or to the engine ADJUSTABLE CRANK FOR INTERNAL-
shoe calks, and more particularly to a special or other machine. COMBUSTION ENGINES.-C. J. GaTTI, Tuck-
form of construction whereby the calks are ahoe, N. Y. In the present patent the object 
held in place In respect to the shoe, but all HOUllehold VUlIUe .. , of the Inventor is to provide an adjustable 
danger of the calk-bearing members being tom DRAIN-VALVE.-H. M. KIRBY, Wilmington, crank for an ,Internal combustion engine, 
off by Interference Is avoided. Del. The object here is to produce a valve whereby the length of the stroke of the piston 

PILE-PROTECTOR.-C. N. HUBBARD, Kam- having means for normally holding the valve In the cylinder can be changed to vary the 
ela, Ore. ' In this case the Invention has for wide open, the valve havl;ng such a construc- degree of compression of the charge. 
Its purpose the provision of a suitable device tion as will , enable the valve to be locked by 
for ' automatically applying the preservative a simple movement, in its closed position. The 
along the length of the pile by the aid of the valve is especially adapted for use In connec
rise and fall of the water level, thus In tide tion with bath . tubs, wash bowls and the llke. 

Rallways aud Their Aecessorles. 

DOOR.-C. W. WHITMAN,"> Watervliet; N. 
Y. This improvement In doors Is especially 
designed to be used in connection with street 
railway cars, and has for its purpose to auto
matically register the number of passengers 
entering, and which will permit of the exit 
without operating the registering mechanism. 
The movements of the motorman on the plat
form will not be more restricted than when 
the usual type of door is employed 

::�!��
o
:!v�:;.

:
.e pile four applications of the DISPENSING-RECEPTACLE.--K. C. JoP-LING, MemphiS, Tenn. More particularly this 

ORE WASHER AND CONCENTRATOR.-\A. improvement relates to a receptacle for tooth 
Dmu, Medellin, Colombia. The apparatuB com- powder, which has means for dispensing the 
prises two troughs or basins one above the powder at wlII from the container, and whi<:h 
other, the upper one being spring supported is provided with a chamber adapted to receive 
and having an outlet for ' the concentrates at the end of the tooth brush so that the powder 
the center of the bottom through which the can lie dispensed directly upon the bristles. 
concentrates are delivered to a second trough BOOK-REST.-D. DUFF, New York, N. Y. with a quantity of water added and , retreated. The Invention provides a rest for use on tables, The bottom outlet for the first basin is auto- desks and other supports. It Is simple and matically regulated by the weight of the ma- durable In construction, cheap to manufacture, terlal in the upper trough. attractive In appearance, and arranged to per. 

LOG AND LUMBER CAR.-M. M. RUSSn-L, 
Eau Clalre, Wis. This inventor has devised 
and put in successful , practical use an im
provement comprising a novel stake socket at
tached to bunks formed of parallel bars, pre
ferably of railroa,d ralls, and provided with 
a dOUble chain attachment adapted to hold a 
stake firmly, II¥d safely for the operator. 

COMB INATION CENTER-SQUARE.-P. H. mit convenient and quick extension or con· 
ALLISON, Torrington, Conn. In this Instance traction according to the books to be accom· 
the improvement refers to measuring Instru- modated at the time, and to securely hold the 
ments, and the object 1s to provide a new and books In position .. 
improved combination center square, more espe-
cially designed for accurately determining the 
center ' of round work, for laying out angles 
and for use as a T-square, depth gage and 
scale. 

. DOOR • CHECK 'AND CLOSER.-O. AN
SCHtl'TZ, l U i  Schanzenstrasse, Hamburg, Ger
many. The invention pertains to liquid door 
checks and closers, and the object is to provide 
means whereby the beginning, ' middle, and end 
speed of the door can be regulated. When the 
door is opened a piston is moved by rotary 
movement of a crank plate, which is turned 
by means of the usual lever arm on the free 
end of a spindle, and the spiral spring Is 
thereby wound up. 

VALVE.-W. I. BELL, Jersey City, N. J. 
This valve has a stationary valve seat and a 
valve member resting against the same, this 
member being revoluble step by step always 
in the same direction so as to leave the parts 
alternately open and closed ; one movement of 
the valve opening all of the parts and the next 
s,uccessive movement of the valve ,closing them, 
the next opening them again, and the next 
closing them again. 

Pertaining &0 Recreation. 
lI(achlues aud DIechameal Devlees. AMUSEMENT DEVICE.-B. HESS, New 

DESICCATING AND PULVERIZING AP. York, N. Y. Generally speaking, the inven
PARATUS.-V. W. MASON, JR., imd G. I. Ro. tion consists In a series ot sinuous undulating 
CHELLE, New York, N. Y. The Invention is tracks connected to an undulating surface, and 
designed especially for pulverizing the solid which are adapted to receive a carriage which 
constituents of mllk In converting milk futo travels thereon, the carrlag� being adapted to 
a powder or fiour. The primary object is to I carry an occupant whose feet rest on suitable 
take the pasty substance and convert it Into 'I supporting rollers which travel on the undu· 
a powder by a single operation, instead of lating surfa�e. 
first drying the material and then pulverizing SELF-SPINNING' TOP.-O. E. FREAR, Al
it I bany, N. Y. The object of the inventor is to 
. ADDING AND NUMBER-LISTING MA. produce a top having means whereby the top 
CHINE.-B. HOSKINS, Seattle, Wash. This may be set to spinning without using the or
machine may be operated to add columns of I dinary meB!ls for this purpose. The device 
figures, and wlll print a list of items added, comprises Ii holder for the top, having a ,re
and also the totals of the different columns. slUent member which Is adapted to be engaged 
Stuch machines are used extensively in banks by the top, and which may be twisted so that 
counting houses, and similar Institutions. Th; In releasing the top it wlll exert a spinning 
invention constitutes an improvement on the force. 
machine formerly patented by Mr. Hoskins. 

Pertaining to Vehicles. 

END-GATE FOR WAGONS.-B. M. WIL-

in an incubator. 
Hardware. 

STRAW AND MANURE. SPREADER.-W. LOCK AND 

BELT-TIGHTENER.-G. L. W A L L A C E ,  
Bridgeport, Conn., and R. Dow, ManSfield, 
Ohio. The tightener is designed more espe
cially for use on pOlishing, buffing and like 
machines, havtrig the driving " belt arranged 
within ' the column or hollow stand of the 
lIIIlchine, the arrangement being such that the 
tightening pulley is located within the column 
and the actuating and setting device for the 
pulley is arranged outside of the column con
venient to the operator, to enable him to 
tighten the belt more or less. 

HITE, Gordon, Neb. The feature here consists 
in the employment of angle iron reinforcing 
bands. The bands are in pairs, and bent so 
as to fit closely upon the exterior surface of 
the end gate plate and the wings thereon. 
Three pairs of angle iron bands are pro
vided and fixed in place upon the end gate 
and wings by rIvets or bolts, one pair being 
located at the lower edge of tIie end gate and 
its wings, another at their upper edges, and 
the third pair midway between , the other 
pairs. 

���T;��E:r::�p:i !j!�:E�!�:H�r:\o J��:: Perth, Ontario, �!:�!�E�e J'loe�OB���:�:� 
novel locking devices, and a unique controlling vide a �echanism for , dlstrlbutln� the ma- means for the 10ckiIi.g devices including a bar terials bemg handled, by power applIed thro�gh which is arranged to slide in the lock and exthe carrying w�eels of the vehicles ; to provIde ' tends Into the knobs. ' The sliding bar is accesmeans for f�edmg the material being handled, sible to a person grasping either knob so as to the dl�trIbutlng members ; and , to provide to be shifted to prevent turning of th� knobs an operatmg construction free In operation. in opening the door. Provision Is ,made for 

01' General Interest. 

MAIL-BOX A N D  LETTER-CARRIER'S 
POUCH.-L. VIEZZI, Jersey City, N. J. The 
box and the pouch are adapted to be connected 
with each other at their closed bottoms, which 
latter are then capable of opening Into the 
pouch, to allow the contents of the box to 
drop into the pouch, the latter on being dis
connected from the mall box causing an autO
matic closing and locking of the bottoms of 
the box and pouch. 

LOCKING DEVICE FOR UMBRELLAS 
AND THE LIKE.-W. L. SPERRING and G. R. 
PRIDE, Jacksonvllle, Fla. Means provide for 
locking the runner sleeve and attached stretcher 
rods of an umbrella or paraso( In closed ad
justment on the umbrella stick, the means em
bodying a lOcking slide bar and a permutation 
lock mounted on the stick, comprising a plu
rality of cup-shaped rings having indicating 
characters thereon, the rings by adjustment 
controlling the sUding movement of the slide 
bar for locking or releasing the runner sleeve. 

AUTOMATIC PTANO.-H. MEYER, New York, 
N. Y. The aim of this inventor is to provide 
a new and Improved automatic , piano having a 
simple and effective connection between the 
pneumatic and the keys for playing the plano 
automatically and ' for allowing playing the 
keys by hand. 

' 

REMOVABLE CALK.-G. S. MEYER, New
burgh, N. Y. The principal object of the pres
ent invention is to connect the calks which 
extend transversely of the under side of the 
shoe more firmly to the outer member which 
encircles the hoof, and to provide for the rela
tive movement of, the opposite halves ' of both 
the inner and outer connecting members. 

REMOVABLE CALK FOR HORSESoHOElS.
G. S. MEYER, Newburgh, N. Y. The object of 
the present invention is to provid'e means for 
effectively holding the calks in engagement 
with the shoe without the necessity for a 
spparate member extending along the Inner 
edge of the shoe, as is employed in Mr. Meyer's 
prior constructions. 

HORSESHOE CALK.�G. S. MEYER, New
burgh, N. Y. In the present patent the object 
of the Inventor is to simplify the calk and 

disposing the parts of the locking devices to 
convert the lock into a night latch. 

LOCK.-A. LEONARD, Ashland, Wis. The 
lock is such as used on doors, windows, draw
ers, etc. The aim is to produce a lock which 
can be operated without a key. It is speci
fically a combination lock, and in its construc
tion ' lt comprises a number of pins or plungers, 
which must be placed in a certain position 
before the lock can be opened. 

' 

FASTENER.-K. ' GREEN, Yazoo City, Ml8B. 
The improvement relates to fasteners, and 
more particularly to such as are adapted to 
be used with traces or the like, and each of 
which consists of a hook having spring con
trolled locking means for engaging the nose 
thereof and movable in a plurallty of direc-
tions. . 

THREAD-CUTTING DIE.�L. CASTRACANE, 
New York, N. Y. More particularly the im
provement relates to that type of die in which 
each die proper Is provided with a plurality 
of cutting , faces, whereby the die may be ad· 
justed to different positions to present different 
faces, and be used In cutting the threads "On 
screws or bolts of different diameter. 

DRA WER-PULL.-C. B. ADAMS, New Or· 
leans, La. The invention is an improvement 
In bolts deSigned for use on drawer pulls and 
the Uke although it is capable of use In ,other 
cases where bolts ' are put through wood ' or 
other elastic material. The bolt is adaptable 
to different tlilcknesses of board within wide 
limits without affecting the tinish at both the 
Inner and outer faces of the board to which 
the !!olt may be applied. 

HeatlUII: and Lighting. 

MINER'S LAMP.-A. M. VAN LIEW, Hough� 
ton, Mich. The object here is to provide a 
light-weight miner's lamp, which is, compl;lct 
In form, which is adapted to burn wax or the 
like as an illuminant, in- which the combus
tion of the wax or other substance Is complete, 
and which thus obviates the production of 
smoke and other noxious gases. 

GAS-SCRUBBING APPARATUS . ..,-J. J. NIX, 
Los Angeles, Cal. The gas is cooled and passes 
Into a scrubber and throu&,h compartments to 

SLEIGH-KNEE.-H. WESLE and H WESLE, 

DRIVING MECHANISM.-N. SMELANSKY, 
New York. N. Y. In its preferred form the 
invention consists, in combination ' with a driv
ing shaft, of a pulley journaled on the shaft ,  Medford, Wis. An object here is to provide 
having an extended hub portion, opposed bevel l means for movably attaching the clamp to 
gears, one journaled on the shaft, the other I 

the sleigh knee proper, Another is to Im
on the hub portion of the pulley, an idle bevel I prove the means of fastening the sleigh knee 
gear Intermeshing with opposed bevel gears, to the runner. It Is an improvement on the 
and clutches for respectively connecting the i construction shown , in a former patent 
gears to parts on which they are jOUmaled' l' granted to Messrs. "fesle. 
imd the pulley to the shaft. WIND-SHIELD.--J. H. SPRAGUE, Norwalk, 

STAMP-MILL.-O. C. PURKEYPlLE, Ashland, I Ohio .. . Thls invention relates to improvements 
Ore. The object of the Inventor is to provide in wmd shields for use on vehicles, and more 
means for driving the stamps or hammers In � particularly to that type of shIeld which is 
such a way that they will rotate as they ! formed of a lower stationary section and an 
strike, in thllf way producing a desirable grind- I upper movable section. It involves an im
Ing action which brings about a very , tine re- proved form of supporting means for hold
duction and uniform grinding of the ore , ing the two sections In any desired position 
treated l in respect to each other. 

UNIVERSAL JOINT.-D. CORCORAN, Yon- SPEED-INDICATOR.-C. KNOPF, New York, 
kers, N. Y. The joint consists of a disk having I '�' Y. An object of the invention Is to pro
a semi-circular flange on each of its sides, the VIde .tension means for controlling the' move
planes of the fianges being substantially at ments of the ball governor, said means , includ
right angles to the disk and to each other, Ing two separate springs, one end of the 
and two shafts in one of the terminals of each springs operating while the Indicator is ro
of which there is a semlcircular slot each of tated at slow speed, while both springs come 
the fianges being disposed in one of the ' slots, Into play when speed increases beyond a pre
there being curved slots on each fiange and a determined limit, and in connection with the 
pin disposed on each of the shafts through springs means , are provided for adjusting the 
the slots respectively. tension of the springs at wlll. 

ELEVATOR.-D. CORCORAN, Yonkers, N. Y. SLEIGH-RUNNER F O R  V E H I C L E • 
The cage has a conical disk with spiral threads WHEELS.-J. KARSSEN, Holland, Mich. This 
on its face, there being a series of studs in invention refers to runners adapted to be 
the elevator shaft on which are disposed rollers detachably fastened to the wheels of a vehl
respectively, the threads meshing with the lat- cleo It , is an improv

,
ement on a former 

ter. The disk Is secured to a shaft on the cage pat!IDt granted to �r. Karssen. The improve· 
connected by a universal joint to a horizontal ment which it desIglIS to make is to render 
shaft having a. driving pulley, an idler pulley the attachment of the runner to the wheel ad
being disposed thereover. A pulley is at the justable, so as to fit �heels of various dlame
top and bottom of the shaft, a motor coupled ters and having various numbers of spokes. 
to the latter and the former journaled In a LEAF-SPRING.-W. J. HARRISON, West 
box. The box lowers when the cage reaches Derby, Vt. The spring is particularly adapted 
predetermined elevations, and means provide to ' motor vehicles, and is designed to arrest 
for raising or lowering the cage independently the rebound which the conventional SI!Irlng or
of outside power. dlnarlly gives when the vehicle is in "  mo

THREAD AND TAPE HOLDER.-G. W. tion. This is accompUshed by providing the 
vehicle frame with spring hangers and a spring 
con tractable in length under the weight of 
the , load, having its opposite ends connected 
to the hane-ei"s. 

WEISS,  New York, N. Y. The invention: p ro
vides an attachment which may be 'Secured to 
the sewing machine table or top, or any other 
table or factory table space, and which will 
serve for support of a pluraUty of spools of NOTE.-Copies of any of these patents wlil 
thread and a plurality of rolls of tape, ribbon, I tli furnished by Munn & Co. for ten cents each. 
seam-binding, or other slmllar material, which Please state the name of the patentee� title of 
it is desired to sew to the article or garment, the invention, and date of this paper. 
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Kindly write queries on separate sheets when writinlr 
about otht'x matters, such 88 patents, subscriptions, 
books. etc. This will facilitate ansv:ering yonr' qnes
tions. Be sure and give full name and address on every 
sheet. . '  

Full hints t o  correspondents were printed a t  the head 
of this colnmn in the issue of March 13th or will be 
sent by mail on request. 

( 12124) N. R. S. asks : Will you be 
good enough to supply me the following in· 
formation ? I wish to have some information 
as to reinforced concrete construction. One 
of my friends writes me a letter whose sub
stance in asking the Information is as follows : 
"My attention has been lately drawn to re
inforced concrete construction. This method 
of construction is, I believe, laorgely adopted 
in America, and also to some extent in England 
and France. I am inclined to give It a 
trisl, and construct one of Diy buUdinga en
tirely on that prinCiple. I have, however, just 
heard that this construction is likely to col· 
lapse after a few years, owing to the cor· 
rosion of the metal which is imbedded in the 
concrete In order to strengthen and support 
the construction. Will you get me some In· 
formation on this subject which may tend 
to definitely dispel or confirm my doubts ?" 
I shall be much obliged If you will send some 
information on the above subject, or direct me 
to any other reliable and authentic source. 
A. We can, if you desire it, give you references 
to a:rticles In our paper or books on the sub
ject confirming our opinion, but without wait
ing to look these up we can assure you that 
J'our friend is entirely mistaken In the sup
position that metal reinforcement In concrete 
is corroded by any action of the cement. Neat 
Portland cement, even in thin layers, Is an 
effective preventive of Tust. Tools have been 
taken out of concrete known to have been 
under water for four hundored years, as 
bright as when new. Iron rods have been 
partly imbedded in some experimental blocks 
of concrete exposed to sea air, and' after the 
external part of the Iron had entirely rusted 
away the imbedded ' part had not appreCiably 
lost weight. Concrete to be effective In pre· 
venting rust, however, must be dense and with· 
out cracks, faUures in reinforced concrete or 
corrosion of the Inclosed metal being almost 
invariably traceable to bad workmanship. The 
concrete should be liquid enollgh to be tamped 
closely around the Iron, and this Is espec1ally 
important in cinder concrete on account of 
the moisture absorbed by the cinders. 

Scientific American 
the metal from enonoous quantities of lean 
are containing as littli! as 25 per cent of metal· 
lic iron, whereas It was formerly unprofitable 
to treat ores containing much less than 10 
per cent. 

NEW BOOKS, ETC. 

THE LIFE OF THE UNIVERSE AS CoNCEIVED 
BY MAN FBOM THE EARLIEST AGES TO 
THE PRESENT TIME. By Svante Arr
henius. Translated by Dr. H. Borns. 
Illustrated. Two volumes. London 
and New York : Harper & Co., 1909. 
16mo. Price, 75 cents. 

The original title of this work reads In Ger
man "Die Vorstellung vom Weltgebl1ude 1m 
Wandel der Zeiten," from whicll it would seem 
that "Life of the Universe" hardly covers the 
subject matter, an impression Which Is further
more borne out when it Is considered that 
Arrhenius In this work Is concerned not so 
much with the possibility of life on other 
worlds, but rather with the evolution of cos
mical ideas. Dr. B orns's translation (probably 
made from the German of Bamberger, and n ot 
from the original Swedish ) is not whitt might 
be termed idiomatic. Many a Teutonism creeps 
in, but on the whole he has given a very faith
ful English rendering. This latest excursion of 
Arrhenius's Into the field of astronomy is prac
tically without a counterpart in astronomical 
literature. The histories of astronomy written 

superfielal or aDmer1ted. The light of after 
events · also shows IIIIlIl7 a foreign critic once 
vituperated as eplteful or prejudiced to have 
been just and anpartial. Tlie author's style 
Is luc1d and dignlfled, and In spite of the 
fregmentary nature of the subject, the book 
has more sustained Interest than IIIIlIl7 a work 
of fictfon with a eontinl1ons stoQ'. 
OCEAN AND INLAND W ATEB TRA.NsPoBTA.

TION. By Emory R. Johnson, Ph.D. 
New York : D. Appleton &; Co., 1909. 
12mo. ; 395 pp. Price, $1.50 net. 

Some months ago It gave us great pleasure 
to review Dr. Johnson's "American Railroad 
Transportation," a most fascinating and au· 
thorltative book, which we enjoyed reading 
from cover to cover. When the attention of the 
whole countrY Is devoted to water transporta
tion, particularly inland waters, any book which 
deals with such transportation Is of great In· 
terest. It therefore gives us great pleas1;lre to 
make a brief mention of Dr. Johnson's later 
volttme, which Is no less complete In Itself than 
the work relating to railroads. It Is a prac
tical and exhaustive treatise on ocean and In· 
land water as a means of transportation, Its 
physical and economic limits, cost, tonnage, and 
location. The book contains interesting illus
trations and valuable statistics, which gives the 
reader exactly the information for which he is 
searching. The book Is a most readable one, 
and is an authoritative work on the Bubject. 

by Delambre arid by Berry are chronologies INDIA, ITS LIFE AND THOUGHT. By Dr. 
with critical comments rather than attempts at I. P. Jones. New York : The Mac-
explaining the evolution of modern astrono- millan Company, 1909. 8vo. ; 3 75 pp. ; 
mical conceptions. Arrhenius traces the evolu- fully illustrated with photographs. 
tion of astronomical thought from the cos- Price, $2.50. 
mogony of primitive races through the creation While the present unrest and political 
myths of the ancients, the philosophic systems ferment in India are so much before the pub
of antiquity, and the more scientific specula- llc the present work lias an especial Interest. 
tIons of Copernicus and Kepler, until he arrives The author's point of view is singularly sym
at the Laplacean nebular hypothesis and its pathetic and unprejudiced, and while his book 
modifications. If there Is any truth In Haeckel's has no deliberate political aim and attempts 
dictum that a true understanding of a science to solve no vexed questions, it shedS a great 
can be acquired only by a study of its evolu- deal of light u,pon the complexity of the prob· 
tion, then ' Arrhenius's book may be regarded as lem of British gOvernment in India. Dr. Jones's 
one of the most admirable astronomies ever ea:perience ot India has been that of a Chris· 
written. tian missionary and, since his attitude is af
HYDBOELECTRIC DEVELOPMENTS AND ENGl' fected by that capacity, his feeling treatment 

NEERING. A Practical and Theoretical of his subject is remarkably free frQm re
Treatise on the Development, Design, Ugious prejudice. The book is as attractive 
Construction, Equipment, and Opera. to the dilettante mental traveler as It is 
tion of Hydroelectric Transmission valuable to th� ethnological or political 
Plants. By Frank Koester, Consult. ' student, �d is yet s,daptable to �er 
ing Engineer Assoc Mem. Am. lnst I reading, bemg as interesting wherever dipped , • . . ' Into" as to the continuous reader. It is E. E., Member SOCle�y Germa� Engl. admirably illustrated with fine photographs. neers ( Berlin ) . • WIth 500 Illustra· ! the subjects including, of cOl1rse, the peerless tions. New YO�k .  D. Van Nostrand Taj Mahal and m'any other less known but Company. 4to. , pp. 454. Price, $5 little less beautiful gems of Oriental art. net. 

tbe world--thelr oftlces and ofllCers, "irector@ 
and ·  sta1t, works and plant, with conc. 'e but 
complete descriptions of the historY, geography 
and operatl.oJis of each mine-it contains a 
greitt deal of mol'S general interest. Even 
In the principal chapte- of 1,185 pages descrlb 
Ing no less than. 6,767 mJnes there is much 
Interesting reading even to the layman, the 
descriptions of Calumet and Hecla "r Ana 
conde., for instance, being full ot the romance 
of great Industrial achievements and the con 
quest by American skllI and enterprise of the 
fastnesses of nature. The book Includes a 
glossarY of mining terms and concludes with 
the most complete statistics of the industrY 
world's production of copper by countries and 
states, output of leading mines, variation of 
prices, share-holding and dividends of com 
panles, etc. The compiler shows his confidence 
in the value of his work by sending it anywhere, 
charges prepaid, allowing a week's inspection 
and return of the book If not found acceptable. 
How TO APPRECIATE PRINTS. By Frank 

Weitenkampf. New York : MotIat 
Yard & Co., 1908. 12mo. ; 3;18 pp 
Price, $1.50 net. 

Mr. Weltenkampf is the curator of the print 
department of the New York Public LibrarY, 
and there is no better connoisseur In the world 
than he. His knowledge of prints and kindred 
material !s at the dispoSal of all who are In l 
any way interested in the subject. The Lenox 
Library, where the prints are kept at the pres· 
ent time, is a Mecca for students, who are 
<l!rectetl to the proper source of material by 
Mr. Weitenkampf. This qualifies him to pro
duce a verY valuable treatise, which It gives 
us great pleasure to review. The first chapter 
deals with "The Taste for Prints" ; then comes 
a chapter on "Etchings" ; then one on "Line 
Engraving" ; "Mezzo-tints" ; ''TInt Methods" 
"Stipple and Other 'Dot' Methods" ; "Wood En
graving" ; "Lithography" ; "The Photo-mechan· 
Ical Process" ; "Color Prints" ; "Coloring" ; 
"The Making ' f;>f Prints" ; and "Certain Minor 
Information." The book. , is admirably written 
and shows a broad and catholic appreciation 
of the entire subject. We have not seen such 
a good book on printa for many years. We 
congratulate Mr. Weitenkampf on the produc· 
tion of such an excellent book. 
ELEoTm:c RAILWAY POWER STATIONS. By 

e. F. Swingle. Chicago : F. J. Drake 
" Co., 1909. 8vo. ; 720 pp. ; fully 11-
lustrated with photos and diagrams. 
Price, $2.50. 

In this work the author attempts to in
clude all that It is necessary for a central 
station engineer to know about boUers, me· 
chanlcal stokers, steam engines, both turbine 
and reciprocating, gas engines of all kinds, 

In writing this volume It was the !luthor's THE ENGINEERING INDEX FOR 1908. Com. pumps and auxiUaries of all kinds, dynamos, 
Intention to present a comprehensive survey of piled and published by the Engineer- motors and switchboard instruments of every 
the most advanced European and American ing Magazine. New York : 1909. description. If this ambition were attained 
practice in hydraulic engineering. In further' 437 pp. ; large 8vo. Cloth, $2. with complete success the book: could harilly ( 12125 ) P. G. asks : Will you please ance of that end he has given an admirable be so portsble. It is possible that there may 

explain the following questions ? I was in discussion of air shafts and equalizing cham- The present volume entirely Uves up to the be central stations which Include both gas 
New York city some time ago, and while there bers In connection with pressure tunnels ; seam- reputation of its predecessors as being the most engines, reciprocating steam engines and turI visited Coney Islud. I saw a show at IE's8-welded, fiangeless, telescoping penstocks to complete, If not the only, Index of all engl· bines, and operating engineers who -desire all 
Luna Park, representing the fight between facilitate shipment and to eliminate expansion neering literature, ' whether included In books, thos-e ' machlnes described In one book, but we 
the "Monitor" and "Merrimac" in Hampton joints ; siphon systems ;  impulse wheels with technical periodicals, or the j ournals and pro- should say that any engineer who did not 
Roads, Va. The question is this : What draft tubes and movable water-savlng nozzles ; ceedlngs of the engineering societies. This know as much of the contents of this book 
gives the stereoscopic effect ? . When I moved compound turbines on a single shaft, the dis· latest volume brlnga the investigator down to as applied to his particular work would prefer 
my head sidewise, it had the vision of dis- charge of one being the supply of the other ; the close of 1908, while the earlier parts enable to learn it from separate books on the dlffer
tance. Of course, the picture was on ' a cur· rapid and complete turbine tests ; thirty-thou- searches such as occur In patent cases and the e�t subjects with space enough to treat them 
taln. Where was the machine located that sand-volt generators and emcient devices for Uke to be prosecuted with a minimum of cost thoroughly. Questions and answers are in
projected the (moving) picture ? There was protecting them against lightning ; novel com- and delay. In this book, as In the volume is· terspersed through the' book with no particu
no shadow of the curtain. Also, please, a binatlons of single and three-phase generators ; sued lallt year, the "classified" system of ar· lar reference to the text, an examination on 
description of those long red tubular lights wagon-panel switchboard systems ; segregation ranging the Items Is followed In place of the slide.valve setting appearing, for instance, at 
in the post office In New York city (not the and decentralization of switchboards ; con· " strict alphabetic" order of the earlier volumes. the end of a chapter on steam turbines. The 
CoppercHewitt vapor lamp ) . A. Without tur- tinuous water-fiow grounders and hom gaps In other words, the articles indexed are first niustrations are apparently taken principally 
ther knowledge of the picture exhibit to which with miCl;"ometric setting ; and two-legged trans- grouped under the great divisions of engineer. from manufacturers' catalogues, and being 
you refer, we can only suppose that the stere- mission towers and Ilne-crosslng protection. Ing practice to which they helong-Clvl1, Me· photographS of half-tones does not add to 
oscoplc effect mentioned is caused by the slde- Inasmuch as it is not the object of the engi· chanical, Electrical, Mining, etc.-and under their clearness. As a whole, at a time when 
wise position of the head, either shutting off neer as Ii. designer of hydroelectric develop- I these again they are sub-grouped according to - more than ever It may be said that "of the 
the . Sight of one eye or in so far straining it ments to design any particular machine, such , the recognized special divisIons of each field. making of many books there Is no end," this 
that the sense of distance of the screen is as a turbine, generator, transformer, and the i This Is possibly one of the greatest services work appears to us to fall naturally into the 
lost, the unconscious mental calculation by like, but to provide by selection, from the dU- , the Index renders to Its regular l1sers. harmless but nnnecessary class. 
which distance is judged requiTing the equal ferent makes an assemblage of machines and The monthly continuation of the Index, from 
use of both eyes. We know of no mechanical devices, each 'deSlgned to perform its particular I the close of 1908, is to be found In the sue- HINTS ON HOUSE Fu:RNISHING. 
attachment to a kinematograph or bioscope for function In the most economical manner, this I cessive Issues of the Engineering Magazine. , Shaw Sparrow. New York : 
producing the effect. The lantern may have volume may be regarded as a handbook which THE PooPER DISTRIBUTION OF l!lxPENsm Lane Company, 1909. 8vo. ; 

By W. 
John 

308 pp. 
been at the back of the screen, and the latter will enable him to have machines properly com-

I
I 

BURDEN. By A. Hamilton Church. Price, $3 net. 
wet. The red lights In the New York post blned for the purpose of generating and trans· New York : The Engineering Maga. The sumptuous volume before us is ftlled with 
office to which you refer are Moore lamps, mittlng electric current from water power on • zina, 1908. 16mo. ; 116 pp. Price, $1. valuable hints on house furnishing and decora· 
simila'l" in principle , to the Cooper-Hewitt mer- satisfactorY commercial basis. I, The contents '  of this , book, prepared orig' tion. The plates are particularly well exe· 
cury vapor lamp, 1. e.,  the light being caused is I cuted and are Inserted; allowing the text to be 
by the vibrations set up In the passage of an As OTHERs SEE Us. By John Graham lnaIly for The Engineering Maga"lne, a ser es printed on paper which- is agreelj.ble to the eye 
electric current through a partial vacuum con- Brooks. New York : The Macmillan of articles which at once took rank as a stan· and to the fingers as well. After a general 
talning a residue ot rarefied gas. The gas In Company, 1909. , 8vo. ; 13 111. Price, dard reference work on one ot the most dIm· Introduetion which covers the subject In an . cloth $1 75 cult questions of cost finding. A constant h II d th i t t t the Moore lamp is a secret mixture, probably , . • 

I demand for these numbers has led to the ore. admirable manner, t e wa s an e r rea men 
containing mercllrJ' vapor and something else. There are few of us who can fan to profit i bIlshln f th ti . in b k f m. are taken up, followed by the fioors arid their 

by a perusal of this "study of progresS" - i pu g 0 e en re . group 00 or treatment ; then come the ceiling, the windows, 
( 1212 6 )  E. L. B . . asks : Please state I such Is the author's secondarY title. The .An ac.curate distribut�n of general

l
ex�ense � blinds, and curtains. A chapter on textile 

In Notes and Queries the reason limestone Is author explains that he began the study by i admittedlY
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A L· st 1 t yet one 0 e mos mpo n: pro ems w h II ht Th th used In smelting Iron ore. ' .  Ime one s chancing, while on a journey, upon a cen ury • . : hlch th uf t t d I Th I chapter on artificial eat and g .  en e 
added to Iron ore In the blast furnace because old volume of the criticisms of America by an I w e man ac urer mus ea • e S m· furnishings of the house are treated. Crockery 
it is the most readily obtainable and cheapest early traveler, which ' with all its limitations pie yet thoro�gh �nalYSeS conducted � this and porcelain are treated In the next chapter, 
fiux. Iron ore consists generally of iron oxide and errors, so much relieved the monotony of vOlu:e, and t e � ear'il�o�m�a:ense �:��- and then comes a . chapter on fllrnlture and 
mixed with a gangue or earthy matter which Is his own ' travels by observation of change and I svra on presente , w urnI a re e sanitarY appliances. There are also chapters 
most commonly silicious. The slUca is Infusible development since the days of the critic, that : guide to the solution of highly complex condl- which give valuable hints on rooms tor various 
by itself, but in contact with iron oxide at a he determined to let some foreign crUic be his tions in factory economy. The book is a most uses. There Is even a section on that much
high temperature combines readily into silicate guide on all his later journeys. The result Is I excell� one for all who !Lre engaged in manu· neglected subject-garden fllrniture. It is a 
of iron, forming slag. To prevent the great a painstaking comparison, of practically all I 

factur beautiflll book which Is worthy of a large sale. 
waste of fron which would result from the that has been written of America by visitors . THE CoPPER HANDBOOK Eighth annual THE AUTOBIOGRAPHY OF NATHANIEL SOUTH' pombination of the gangue with. the metal of from abroad, and the extent to which they l edition. By Ho;ace J. Stevens. GATE SHALER. With a Supplementary the ore, it Is necessary to prOVIde a material consider us worth recording may be judged Houghton Mich ' Published by the if W·th ill t with, which the silica w1lI readily unite, form· from the excellent bibliography at the end of 

compiler i909 . 8�0. ' 1 500 pp. ' cloth. N�:�ir ::!t:S 
a� �ew �ork : 

us�a� Ing a fllsible slag, substances thus added to the book, comprising some hundred volumes. I Price $5 
' " 

Houghton Miffi.I·n Company, 1909. take up the gangue ot the ore and other im- NothlnlJ could be more admirable than the ' • 
purities being known as fiuxes. Silica being persistent good-nature with which the author This num'ber of the now widely known an- 8vo. ; pp. 481. Price, $4. 
acid requires a base such as lime, and the refuses to be annoyed by the .occaslonally nual, which olrculates in every country that In the annals of Harvard University it would 
slag formed Is silicate of l ime, The use of Insulting commf'n ts of foreign visitors when bas postage, more than lives up to the rep\1- be difficult, Indeed, to fine' a man who E'xerted 
fiuxes constitutes one of the m ost I mportant thE'll' obsf'l'vations al'f' bas<,d on Ignorance or tation established by Its predecessors. 'Whereas so far .  reaching an infiuence upon the student 
improvements ever Introduced into the manu- pl'f'judice, E'xc<'pt his cand id sincerity in refus· the Copper Handbook is p rlnclpalIy known a� I body at large, as wel l as. upon th�Re mf''mbers 
facture of iron, makmg it possible to reduce ing to accept from them exorbitant praise when a complete directory of the copper mines of of the faculty with whom he came into oo'ore 
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or less intimate contact, as the late Prof. 

Shaler. Memorahle as his wonderful person

allty undoubtedly was. the great public is probe 

ably more interested in his scientific attainments 

as a geologist. His special studies of oceanic 

shore lines. volcanoes, glaciology. and . lunar 

geology are probably the works upon which his 

scientific reputation is most firmly seated. It 
is unnecessary for us to dwell upon that work 

here. largely because its merit was recognized 

in his lifetime. The autobiography before us 

is a charmingly written. · unaO'ected statement 

of a career carefully molded from childhood, 

and replete with incidents that have not a 
little human value. inasmuch as Prof. Shaler 
during his long life met most of the celehrities 
who have ever reached Cambridge and Boston. 
and noted his impressions of them. The auto
biography is a record of lifelong eO'orts to 
interpret tpe facts and mysteries of nature upon 
which Prof. Shaler so lovingly pondered. 

COOKING FOB Two. By Jeanette M. Hill. 
Boston : Little, Brown & Co., 1909. 
12mo. ; 407 pp. Price, $1.50 net: 

This is a handhook for young housekeepers, 
and is designed to ·  give cheaply and simply and 
in concise form those things which are essential 
for the proper selection and proportion of a 

reasonable variety of food for a family of two. 
Of course, by doubling the quantity of each In· 
gredient. enough can be prepared for four or 
five people. The food products considered in 
the receipts are such as a housekeeper of aver· 
age means would use on every-day occasions. 
with a general sprinkling of 

·
choicer articles for 

Sunday. Menus for a week or two in each 
month are given. The receipts are given with 
special attention to clearness of expression. 
The lIIustrations are particularly valuable. In 
many cases they show the modu8 operwndi and 
proportions. or else the raw materials and the 
various steps. The half-tones are beautifully 
executed and they are well printed. We have 
not seen any cook-book for a long time whieh 

compares favorably with this one. 

Legal Notices 

P A T E N T S  
INVENTORS are invited to communicate with 

Munn & Co •• 361 Broadway, l\ ew York. or 
62ii F

·
Street, Wa.ahinlrton, D. C., In regard 

to secnrlng valid patent protection tor tbelr in
ventiollll. Trade-Marks and Copyrilrhts 
registered. DesilPl Patents and . Foreilrn 
Patents secured. 

A Free Opinion &8 to tbe probable patenta
bility of an invention will be readlly given to any 
Inventor tnrnlshtng ns with a model or sketch and 
a briet description of the device In question. All 
communications are strictly confldentisl. Our 
Hand-BoOk on Patents will be sent free on 
request. 

Ours is the Olde"t agenoy for securIng patents ; 
It was established over sixty years ago. 

M U N N  &. CO.,  36 1 Broadway, New York 
Branch Office, 626  F St •• Washington. D. C. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United .states were Issued 
for the Week Ending 

September 2 1 ,  1 909. 

A N D  E A C H  B E A R I N G  T H A T  D A T E  
[See note at end of list abont copies of these patents.] 

AdvertiSing device. A. J. Thomas . . . . . . . . . .  934,856 
Aeroplane Implement, W. R. TurnbulL . . . . .  934, 771 
Agricultural Implement. W. H. Rice . . . . . . • . 934.934 
Alloy, antlfriction. E. A. Touceda . • . . .  ; . .  934,637 
AHoy for armor plates and other uses, E. 

Schneider . . . . . . . . . .  . .  . .  . .  . .  . . .  . .  . . .  . . .  934,697 
Anchor. R.  Olsen . . . . . . . . . . . . . . . . . . . . . . . . .  934,829 
Animal trap, O. H. Shoup . . • . . . • . • . . . • . . .  934.469 
Animal trap. W. J. Reynolds • . . . . . . . . . . . .  934, 695 
Animal trap. D. W. Solomon . . . . . . . . . . . . . .  934,699 
Annealing box. E. R. Williams . . . . . . . . . . . .  934,867 
Automobile radiator. F. Todd . . . . . . . . . . . . . . 934.584 
Automobile seat ilfldies, apparatus for make 

ing. M. H. Kaahian . . . . . . . . . . . . . . . . . .  934,919 
Automobile vehicles. braking meanS for, A. 

Krebs . .  . . . . . . . . .  . .  . .  . . .  . .  . . .  . . .  . .  . . . .  934.547 
,Automobiles, valve gear for descending, H. 

Saurer • . .  • . .  . .  . .  . .  . . .  . . . .  . . . . . . .  . .  . . . .  934,762 
Awning, C.  R. Goudie . . . . . . . . . . . . . . . . . . . .  934,605 
Balance stair pivot truing device. D. L. 

Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,429 
Band cutter and feeder. W. Weis . . . . . . . .  934,490 
Bandage. abdominal, A. Petrel . . . . . . . . . . . .  934,625 
Basket. fruit. J. Wagner . • . . . . . . . . . . • . . • .  934,485 
Basket making machine , W .  F. Barnes . . • . .  934,871 
Bearing, roller. J. Newmann . . • . . . . . . . . . .  934,621 
Bed. folding. F. W. Abbott . . . . . . . . . . . .  _ . .  934,644 
Bedstead. J. A. Grenier . . . . . . . . . . . . . . . . . . .  934,607 
Bicycle spring fork. C. mankenhelm . . . . . . .  934;708 
Binder. loose leat, J. C. Dawson . . . . . . . . . . .  934,430 
Binder, loose leaf, C. C. Maltby . . . . . . . . . . .  934.452 
Binder, temporary, C. D. TrusselL . . . . . . . . .  934,770 
Binders. extensible piIlar or post for loose 

leaf. J. S. McComb . . . . . . . . . . . . . . . . . . .  934,146 
Blowpipe, C. D. Fitzsimmons . . • . . . . . . . • . .  934,514 
Boiler. See Steam boiler. 
Boiler, V. E. Carter . . . . . . . . . . . . . . . . . . . . . .  934,426 
Book holder, note. C. L. Dahlberg . . . . . . . . . •  934,888 
Book marker. E. R. Inman . . . . . . . . . . . . . . . . . 934,970 
Books, folder for coupon, O. T. Raschlck . .  934,755 
Boot tree. expansible, A. G. Malmberg . . . . .  934,556 
Bottle capping machine, W. J. Cunningham 934,794 
BottIe. non·rellllable, P. Daniel . . . . . . . . . . . .  934,659 
Bottle or can locking device, H. E. Trevor . 934.481 
Bottle rinsing machine, A. Wolfensberger . .  934,870 
Bottle wrapper, E. 0.·  Rlnner . • . . . . . • . . . .  934,75R 
Bottling and syruping aerated beverages, 

machine tor. A. E. Munson . . . . . . . . . . . .  934,454 
Box fastener applying machine. P.  H. . 

Lettre . . • . .  . .  . . .  . .  . . .  . . . .  . .  . .  . . .  . . .  . . .  934, 738 
Brake handle. Rigney & Hanlin . . . . . . . . . . .  934,935 
Brake ahoe, A. C. Vauclain . . . . . . . . . . . . . . .  9.14.775 
Braking mechanism , J. P. Calillhan . . . . .  :. 934,425 
Breweries and bottling estabUshments, pipe 

line system for. C. L. Bastian . . . . . . . . . .  934,879 
Brush and shoe polisher. combInation, Holm 

, & Wobns . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934 , 613 
Bruah making machine. G. S. Murdock . . . . .  934.560 

Scientific Arnerica.t\. 
Buckl." R. U. SoUl'8k . . . . . . . . . . . . . . . . . . . . . 934,577'1 Gas bum'lrs. globe for Inverted incand.,scent, Paving purposes. composition for, J. R. 
Bundle loader, L. M. Amaanl . . . . . . . . . . . . . 934,649 . L. W. Young . . . . . . . . .  , . . . . . . . . . . . . . . .  · 934.873 . Amles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 934�494 
Burnishing machine. R. Lelbe . . . . . . . . . . . . 934.553 Gas eondenser. A.  W. Mockrldge . . . . . . . . . . . 934.617 Photographic ahutter. J. E. Thornton . . . . . .  934,581 
Button. fastening. E. L. Watrous . • . • . • • . •  934,488 Gas Iron. H. E. Lucas . • . . • . . . . . • . . . . . . . . • •  934,923 Pisno hammer heads. repair attachment for. 
Button making machine. E.  Shantz . . . . . . . .  934.940 Gas pressure regulator. J. G. WUson . . . . . . . 934,780 R. R. Bode . . . . . . . . . . .. . . . . . . . . . . . . . .  934.654 
Cabinet. barber's. R. A. Grieve . . . . . . . . . . . .  934,521 Gas producer. H. I. Lea . . . . . . . . . . . . . . . . . .  934.446 Pile fabric, woven, H. Le Doux . . . . . . . . . . . .  934.552 
Cabinet. revolving ribbon. J. W. Van Patten 934.774 Gas puriller. H. I. Lea . . . . . . . . . . . . . . . . . . . 934.448 Pipe connection. A. C.  Schuermann . . . . . . . . .  934.983 
Cable hanger. W. J. Hiss. Jr . . . . . . . . . . . . .  934,808 Gas purifying apparatus. H. I. Lea . . . . . . . . 934,679 Pipe coupling. H. Mueller . . . . . . . . . . . . . . . .  934.687 
Calcnistlng . machines with two counting Gate, E. L. Harper . . . . . . . . . . . . . . . . . . . . . . .  934.523 Pipe coupling for water closets. soil, J. F .  . 

mechanisms. controlling device for. R. Gate. D. James . . . . . . . . . . . . . . . . . . . . . . . . . . 934.814 KeUy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,975 
Rein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934.756 Gate, I. Barker . . . . . . . . . . . . . . . . . . . . . . . . . .  934.874$ Pipe hanger. H. C. Folger . . . . . . . . .  934,663, 934,g()4 

Camera, motion picture. Depue & Jenkins . . .  934,894 Gear. varisble speed and reversing, F. W. Pipe. means tor packing nesting, A. G. 
Can closure, W. J. Card . . . . . . . . . . . . . . . . . . 934,792 Dodd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934.716 Scherer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934.938 
can tops. machine tor feeding. White & Gearing. change speed. O. Cotta . .  , . • . • . . •  934,505 Pipe wrench. A. Stenech . . . . . . . . . . . . . . . . . .  934,945 

Wheeler • . • . . . . . . . . . . . . . . . . . . . . . . . • . . .  934,586 Gearing, transmission, W. E. Jenkins . . . . . . . 934.131 Pipes and tnrnace casings, manhole and bon· 
/Jans. machine tor lining the covers ot G1aBS tnbe cntter, Ward & Gulfey . . . . . . . . .  934.487 net for. E. · Pannenborg . . . . . . . . . . . . . . .  934,751 

metal. W. PlInatns . . . . . . . . . . . . . . . . . .  934.753 Grading materillis. H. K. mtchcock . . . . . . . .  934,441 Pipes. device tor passing cables through 
Car brake, O. Phillips . . . . . . • . . . . . . . . . . . • .  934.568 Grading materisls. apparatus for, H. K .  water, H .  A.  Greenan . . . . . . . . . . . . . . . . .  934,520 
Car. cash entry. P. M. Kling . . . . . . . . . . . . .  934.818 mtchcock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,611 Plane. bench. J. Lund . . . . . . . . . . . . . . . . . . . .  934.924 
Oar. convertible. C. W. Benjamin . . . . . . . . .  934.788 Graphophone start and stop mechanism. T. Planer head . J. W. Gray . . . . . . . . . . . . . . . .  934.436 
Car coupling, J. Timms · . . . . . . . . . . . . . . . . . . 934,582 H. Macdonald . . . . . . . . . . . . . . . . . . . . . . . .  934.451 Plan 
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. . ' M' ,575 Car coupling. C. A. Tower . . . . . . . . . . . . . . • .  934,948 Graphophones. foot control for, T. H. Mac· .,.,.. 

Car coupling device. emergency. Turnbull & donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 934,450 Pocket. apparel. J. Dean . . . . . . . . . . . . . . . . . .  934,660 
Tomlin . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  934.483 Grasses. treating. W. F. Wyman . . . . . • • . . .  934.872 Polson distributer. H. E. Brandt . • . . . . . . . .  934.591 

Car door. R.  R. Jones . . . • . • . . . . . . . . . . • . . •  934.540 Grindlngl apparatus, H. K. Hitchcock. Pool table triangles. device tor releasing, O. 
Car doors, loading gate for, W. J. Atz . . . . .  934.496 934,442, 934,612 W. Kurth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934.5411 
Car, trelght railway, J. G. Stoller . . . . . . . . . .  934.578 Grinding machine. cotton gin rib. H. W. Power transmission and direction changing 
Car, hopper, E. Ullmann . . . . . . . . . . . . . . . . . 934.860 Ligon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,976 device. W. S. Lewis . : . . . . . . . . . . . . . . . .  934.821 
Car life saving device. street, W. DeSilva . .  934.509 Guide attachment. H. Holmes . • . . . . . . . • • . .  934.809 Power transmission mechanism, C. Jensen . .  934,535 
Oar placer, Wilcox & Putman . . . . . . • . • • • •  934,178 Gun mount and elevating mechanism. S. Printing press. multicolor. A .  P. Harland . .  934,911 
Oar schedule. G. G. Crane . .  , . . . . . . . . . . . . .  934,501 Faber . . . . • • • • . • • . • . . . .  , . . . . . . . • • . . . • •  934,513 Prison signal, automatic, Rhoads & Fash· 
Car standard, J. F. Fender . . . . . . • . . . • . . . .  934,802 Hammer. meChanical , ·  J. M. Swanson . • . • . . •  934,701 ... baugh . • • . • • • . . . • • . . . • • . . • • . • . . . . . . . . .  934,626 
Car wheel. F. E. Canda . . . . . . . . . . . . . . . . . .  934.885 Hammock, R. C. Funke . . . . . . . . . . . . . . . . . . .  934.516 Propeller. U. B. Scott . . . . . . . . . . . . . . . . . . . .  934,633 
Carbureter. O. D. Munger . . . . . . . . . . . . • • • . •  934,981 Handle. See Brake handj.e. Pruning hook, J. Swegles . . • . . . • . . . . . . . . . .  934,947 
Carriages. sleigh runner attachment for Harrow attachments w!th plow trames, Pulp wood barker and peell�g machine, 

baby. F; C. Kengeter . . . . . . . . . . . . . . . . .  934.735 bracket for connectlna. . E. M. Kramer . .  934.443 rotary. Roberts & Libert . . . . . . . . . . . . . .  934,464 
Cart. hopper bottom. B. W. Parker . . . . . . . .  934.831 Harvesting machine, com. H. F. Engelland . 934,511 Pump. F. Foley . . . . . . . . . . . • . . . . . . . . . . . . . .  934,435 
Carton, folding. Galvin & Walters . . . . . . . . .  934.602 Harvesting machinery draft appliance. A. J. Pump, rotary. A. E. Tripp . • . . . . . . . . . . . . . .  934,859 
Cartridge charging apparatus, O. Bengtsson 934.187 Bejot . • • . . . . . . . . . . . . . . . • . . . • . . . . . . . • . .  934,880 Punching machine. W. B. Kilgore . . . . . . . . .  934,672 
Casing tor balances and other Instruments, Hat ventilator. P. F. Deely . . . . . . . . . . . . . .  934,508 Punching. perforating. or stamping Imple· 

protecting, W. & A. Heusser . . . . . . . . . .  934.526 Hatch. A. N. McGray . . . . . . . . . . . . . . . . . . . .  934.456 mente E. W. Thurgar . . . . . . ' . . . . . . . . . . .  934.635 
O'aster for portable tables. T. R. Treiber . . .  934,480 Hauling motor. H. A. Heavey . . . . . . . . . . . . .  934.912 Rail and manutacture thereot, A. Busse . . .  934,884 
Cement garbage boxes. mold tor forming. J. Heat regulator, M. J. Farquhar . . . . . . . . . . .  934.598 Rail clamp. W. I. F. Harden . . . . . . . . . . . . .  934,725 

M. Thinnes . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,471 Heating plate and water heater, combined. Rail. guard. C. A. Alden . . . . . . . . . . . . . . . . .  934,784 
Cemetery structure. G. C. Simpson . . . . . . . .  934,164 L. Galloway . • . . • . • . . . . • . . . . . . . . . . . . . .  934.517 Rail joint. J. H. Allen . . . . . . • . . . . • . . . . • . .  934,648 
Centritugal switch. ' C.  L. Kennedy . . . . . . . .  934.920 Hitching device. safety. L. J. Benjamin . . . .  934.101 Rail jOint, D. W. Alderman . . . . . . . . . . . . . .  934.705 
Chance controlled indicator. W. G. & O. S. Hoisting apparatus. automatic lock tor. R. Rail joint. G. Ferguson . • . • • . . • . . • • . . . . . • •  934.720 

Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934.550 M. Rodgers . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,159 ' Rail jOint, J. Malterer . . . . . . . . . . . . . . . . . . .  934,926 
Christmas tree holder, H. A. Bailey . . . . . . . .  934,424 Hollow objects, device for the manufacture : Rail joint castings. pattem tor. C. A. 
Churn operating mechanism, A. M. Johnson 934.531 of. F. J. Goldkamp . . . . . . . . . . • . . . . . . . . .  934.666 , Weeks . . . . . • • . • • . . . . . . • • . . . . . . . . . • . . .  934,103 
Circuit breaker. C. A. Tucker . . . . . . . . . . . . .  934,482 Hook tastener. V. E.  Morse . . . . • . . . . . . . . . •  934.826 I Railway crossing. O. Poston . . . . • . . . . . . . . •  934.836 
Circuit breaker. caloric. O. O. Woodworth . 934,181 Horse hopple. Leech & De Ryder . . . . . . . . . . .  934.449 ' Railway motor suspension means. N. W. 
Ctstern,

. 
O. M. Alexander . . . . . . . . . . . . . . . . .  934,641 Horses' teet, composition for removing corns I Storer . .  . . . .  . .  . . .  . .  . . . . .  . . . . .  . . .  . .  . . . .  934.473 

Cismp for racks and like devices, H. R. from, Fulton & Bergeron . . . . . . . . . . . . .  934,515 Rsllway rail and other joints, securing and 
Langslow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,676 Horse releaser. P. Thielen . . . . . . . . . . . . . . . . .  934,416 safety device tor, J. T. Nesdall . . . . . . .  934.982 

Clock. E; F. Herschede . . . . . . . . . . . . . . . . . . •  934,913 Horsetail band. H. C. Unger • . . . . . . . . . . . . .  934, 638 Railway rail tastening device, J. Timms . .  934.583 
Cloth holding device, J . . F. Mltchem . 934,743. 934.144 Horsetail holder, M. R. Jones . . . . . . . . . . . . .  934,66\1. , Railway rail jOint tastening. Drelbuss & 
Cloth rolling tube, L. Canon . . . . . . . . . . . . .  934,502 Horseahoe with removable calk. Olsen & Kulage . .  . . . . • • . . • • . . . . . . . . . • . . . . . . . . .  934;960 
Clothes drier. Quinlan & Mulvaney . . . . . . . . .  934,569 Petersen . . . . . . . . . . . . . . . . .  ' "  . ,  . . . . . . . .  934.624 Railway signal. W. W. Salmon • . . . . . . . . . .  934, 631 
Olothes waaher, Brooks & Crooker . . . . . . .  934,501 Hot water and steam heater, Fassett & Railway Switch. street, D. W. Heydon . . . . .  934,527 
Cluster socket. W. O. Jones . . . . . . . . . . . . . .  934.541 Macbeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,903 1 Railway tie. C.  N. Thompson . . . . . . . . . . . . . .  934,478 
Clutch for concentric rotary parts. F .  S.  Ice and freezing machines. absorption appa· Railway tie, continuous bearing, A. McAr· 

Ellett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,597 ratns tor. Kjaersgaard & Wiese . . . . . . .  934,545 thur . . . . . . . . . . . . . . . . . . . . . . .  -. . . . . . . . . . .  934,5(11 
Clut��org�a����� . .  ��� . . .  �����.

i��O
.�, . . .  �: 934.604 

Ice �r�n�. ��.� .�����t
.
I� . •  ������ •• �' . •  �: 934,544 1 Rai1I:ig��a�� . .  �������� . .  ���I.c.e: . .  �: . .  �: 934.895 

COating sheet metal. apparatus for. B. Gold- Ice making and harvesting apparatus. plate. Range IInder. H. H. Royall . . . . . . . . . . .  _ . . .  934,841 
smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,519 C. D. Havenstrite . . . . . . . . . . . . . . . . . . . . .  934,524 Ratchet wrench. R. F. Chapman . . . . . . . . . . .  934,503 

Cock. Mueller & Schuermann .. . . . . . . . . . . . . . .  934,688 Ice-making apparatus. artltlcial. O. H. Ratchet wrench. Ebel & Vollrath . . . . . . . . .  934,962 
Cock for mechanisms for heating liquids, au· Jewell • . . . . . . . . . • . • . . . • • . . . . . . . . • . . . • .  934.732 RedUCing mlII . Iryen & O'Brien . . . . • . . . . . .  934,918 

tomatic combined gas and water. Lisch . Ice. making artillclal. O. H. Jewell . • . . . • . .  934,972 1 RegiStry certltlcate. L. Wise • . . . . . . • . . . . . .  934.643 
& Root . . . . . . . . . . . . . . . .  : . . . . . . . . .. . . . .  934.555 Incubator, F. S. Barzee . . . . . . . . . . . . . . . . . . .  934, 652 Relay. satety. F.  L. Dodgson . . . . . . . . . . . . .  934.896 

Colree grinder, I. E. BrandrIck . . . . . . . . . . .  934,590 Incubator regulator. W. B. Porter . . . . . . . . .  934,754 · Rheostat. H. T. Jones . . . . . . . . . . . . . . . . . . . .  934,973 
Collars, holder tor wing point. E. G.  Skinner 934.766 Index tor time. tables. H. M. & El. V. Crouse 934,658 Ribbon mechanism. E .  G. Latta . . . . • . . . . . .  934,671 
Compass hoods. bearing taking device for. A. Insecticide. composition tor making, J. B. Rings on bottles and other objects, device . 

Fey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,904 Irving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,533 for shrinking, R. Veeck . . . . . . . . . . . . . . .  934.91>1 
Compressed all' signal. R. Armstrong . . . . . .  934,785 Insulator pressing machine, T. T. McCann . .  934,930 Road machine, F. N. Root . . . .. . . . . . . . . . . .  934,630 
Concrete, spring clip stirrup tor reinforced. Ironing board, A. G. Girard . . . . . . . . . . . • . .  934,985 Roll. expansible, F. N. Ethridge . . . . . . . . . . •  934,964 

W. K. Fellows . • . . . . . . . . . . . . . . . . . . . . .  934,433 Ironing cabinet, G. T. Hardy . . . . . • • . . . . . .  934.807 Root carline, A. G. Elvin • . . . . . . . . . . . . . .  934,801 
Condenser. electric. E. Denleport

. 

. .  . . . . . . . .  934,714 Ironing machine, D. Foon . . . . . . . . . . . . . . . .  934,984 1 Rotary engine. C. F. Paine . • . . . . . . . . . . . . .  934.830 
Condiment holder. A. Wolkensteln . . . . . . . . .  934,493 Ironing machines, temperature indicator tor, Rotary steam motor, H. R. Fisher . . . . . . . . .  934, 803 
Conduit. lIexlble. G. I.. Lutz . . . . . . . . . . . . . .  934,682 J. Jorgenson . . . . . . . . . . . . . . . . . . . . . . . . . .  934,733 Saah fastener • . C. Singer . . . . . . . . . . . . . . . . .  934.765 
Conveyers. load grippiBg mechanism for. L. Jar closure, C. C. Parker . . . . . • • . . . . . . . . . • . 934,832 . Saah lock. graVIty. F. Bogenberger . . . . . . . .  934.655 

C. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . .  934,890 Jar closure, B. Ii'. Wilson . . . . . . . . . . . . . . . . .  934,868 Saw, buck, H. L. Boenman . . . . . . . . . . . . . . .  934.499 
Conveyers. pneumatic jet for. E. W. Rice . • .  934 ,628 Joumal bearing, F. Latulip . . . . . . • . . . . . . . .  934,551 Saw IIllng and setting machine, band, W. 
Cooking device. C.  B. Trescott . . . . . . . . . . . .  934.858 Kneading or mixing machinery. dough, C. E. GroBBkopf • • . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,967 
Corer. peeler. and slicer. apple. W. T. Ross 934,840 & J. E.  Pointon . , . . . . . . . . . . . . . . . . . . . .  934.834 Saw IIlIng device. E. F. Edwards . . . . . . . . . .  934,510 
Corn header. kallr. M. Brown . . . . . . . . . . . . . . . 934,656 K-nitting machine yarn teeding and changing Saw gnide. band. H. L. Depoy . . • . . . . . . . . .  934.893 
Cream separator, Bailey & Ganlard . . . . . . . .  934,706 device. J. D. Hemphill . . . . . . . . . . . . . . . . 934,969 Sawmill knees. taper movement for. T. S. 
Cremator and urn. combined waste, W. W. Knob lock, W. H. Thomas . . . . . . . . . . . . . . . .  934.700 Wilkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,866 

Cheney · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,594 Lace machine, C .  Hickton . . . . . . . . . . . . . . . .  934,914 Scraper. Bickle & Wilson . . . . . . . . . . . . . . . . .  934 .653 
Crusher. See Ore crusher. Lace machines. spring dropper jacquard for Scraper. C. P. Wells • • . . . . . • . . . • • . . • . . . . .  934,777 
Cue clamp. W. H. Patterson • . . . . . . . . . . . .  934,691 levers, S. W. Hardy . . • . . . . . . . . . . . . . •  934.910 I Screen, C. A. Ranney . . . . . . . . . . . . . . . . . . . . .  934.570 
Culf, R .  Pennington . . . . . •  ; . . . . . . . . . . . . . . .  934,567 Ladder, safety window, J. G. Hanserd . . . . .  934,667 Seam cutting device. W. Tralrord . . . . . . . . .  934.585 
Cultivator attachment, W. Lindesmith . . . . .  934,822 Ladle construction, R. H. Stevens . . . . . . . . .  934.946 Seaming mechanism tor can bodies, bead, 
Culvert. J. H. Schlally . . . . . . . . . . . . . . . . . . . .  934,574 Lamp. arc, H. E. Davies . . . . . . . . . . . . . . . . .  934,796 L. C. Krummel . . . . . . . . . . . . . . . . . . . . . . .  934.921 
Culvert pipe, aheet metal. W. N. Klotz . . . .  934,673 Lall}p burner, J. H. Morrison . . . • . . . . . . . . .  934,453 Seed drill, G. W. Nation . . . • • . . . . . . . . . . . .  934,828 
Currycomb, A. C. ·Ditmar . . . . . • . . . . . • . . . . .  934,199 Lamp. gas, Kotrba & Freese . . . . . . • .  ' . . . • .  934.131 Seeder. fruit, T. H. Elliott • • . . . . . .  934,900, 934,963 
Curtain fixture, O. W. & L. A. Friedman . .  934, 665 Lamp socket, cluster, W. C. Jones . . . . . . . . . 934,542 Separating apparatus. H. G. Parker . . . . . . .  934,833 
Cutting round and oval holes, machine for. Lamps within their holders, means for lock· Separator, S.  von Grabski . . . . . . . . . . . . . . . . .  934,966 

Waern & von Philp . . . . • . . . . . . . . . . . . • . •  934,863 ing electric. Roy & Weber . . . • • . . . • . . .  934,760 Septic tank, A. W. Huhsman • . . . . . . . . . . . .  934.917 
Cycle. J. E. Davis . • . . . . . . . . . . . .. . . . . . . . . . .  934,797 Lantern, W. S. Hamm . . . . . . . . • . . . • . . • . • . 934,438 Sewing machine bobbin case and tension 
Dlah drainer. T. B. Garretson . . . . . . . . . . . .  934,721 Lathe. A • .  Tindel . . . .  : . . . . . . . . . . . . . . . . . . . .  934,636 combined, rotary. C. Winkel . . . . . . . . . .  934,869 
Dlslntectant. H. Schneider . . . . . . . . . . . . . . .  934.844 Lens. deformed collective. Straubel & von Sewing machine needle guard. R. G. Wood· 
Disk plate dress, C. N. McLaugblln . . . . . . . .  934,457 Rohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934.579 ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,954 
Display device. revolving card, G-. R. Jaqua 934,815 Levels, mirror tor spirit, C. A. Seibert . , .  � .  934, 698 Shade adjuster gage. window, Hover & 
Door. drop. F. R. Henry . . . . . . . . . . . . . . . . . .  934,726 Life saving device, H. P. Teutel . . . . . . . . . .  934,855 Fries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934.531 
Door hanger. M. E.  Kanaly . . . . . . . . . . . . • . .  934,974 Lifting jack -operating mechanism, F. L. Shade carrier. reversible window, F. C. 
Door holder. W. W. McNaughton . . . . . . . . . .  934,147 Gormley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,806 Brittlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,790 
Door operating device, E. POBSon . . . . . . • . . .  934,933 Lime, mannfacture ot chlorin compound of, Shade roller support · and shade guide, F. A. 
Door securer, Millis & Carlton . . . . . . . . . . . .  934,558 H. Schultze . . . . . . . . . . . . . . . . . . . . . . . . . . 934,467 Fagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,661 
Dough shal!ing and cutting machine. D. Ne· Liquid and gas meter. F. N. Connet • • . . • . . .  934,504 Shaft coupling, J. Newmann . . . . . . • . . . . . . . .  934,622 

meth . . • . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . .  934.749 Liquid. delivering, C. L. Bastian • . . . . . • . .  934 ,956 Shaping Irregular torms, machine tor. G. 
Dredge, J. Carlesimo . . . . . . . . . . . . . . . . . . . . .  934.593 Liquid ahut-olr, H. Mueller . . . . . . . . . . . . . . .  934,620 M. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,4.�7 
Drier, J. M.  Urgelles . . . . . . . . . . . . . . . . . . . .  934,772 Lock safety device. F. Michel . • • . . . • . •  , . . .  934,928 Sheet teeding mechanism, B. Gustatson . . . .  934,603 
DrIlling machine. multiple, W. W. Vosper. 934,776 Locomotive. H. R. Stalrord . . • . . . . . . . . . . . .  934,944 Sheet metal blanks. machine for teedlng, A. 
Drive mechanism, C. Jensen . . . . . • . . . . . . . .  934,534 Locomotive balrle wall , Graham & German 934.723 Slaysman, Jr. . . . . . . . . . . . . . . . . . . . . • .  " 934, 848 
Dust pan . Gngora & Flamm . . . . . . . . . . . . • •  934, 909 Locomotive washout and relllUng system, F. Sheet metal centering, permanent. J. H. 
Dyeing apparatus, yarn , Kershaw & Cole . . .  934,543 W. MlIler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,142 Schlatly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,939 
Electric circuit closer, coin controlled. J.  B. Log car, Frame & Robltlng . • • . . . . . . . . . • . •  934.906 Shelving. M. Taussig . . . . . . . . . • • . . . • • . . • . .  934,475 

Obermeier . • . . . . • . . . . . . . . . . . . . . . . . . . . .  934 , 565 Log chock, T. H. MacLalrerty • . . . . • . . . . • •  934, 684 Shipping case, C. C. Hotchkiss . . . . . . . . . . . .  934, 810 
Electric circuit interrupter, H. R. Stuart . .  934,414 Lubricator, C. E. Graeblng . . . . . . . . . . . . . . •  934,722 Ships and other bodies, apparatus for raising 
Electric !ndlcator and signal, D. G.  Davies . 934,713 Lubricator, G. E. Witt . . . . . . . . . . . • . . . . . . •  934,953 submerged. B. Reloler . . . . . . . . . . . . . . . .  934,838 
Electric motor. A. A. Prevost . . . . . . . . . . . . .  934,462 Lumber. compound, C. C. Mengel . . . . . . . . •  - 934,921 ' Ships and water currents, speed Indicator 
Electric wires, cleat for, W. F. Ritter . . . . .  934,463 Maguetlc arc ·'extlngulshlng means, O. A. for. A. Mensing . . . . . . . . • • . . . . . .. . . . . • •  934.824 
Electrical device joint, J. Keefe . . . . . . . . . •  934,670 Sandborgh . . . . . . . . . . . . . . . . . . . . . • . • . . . •  934.573 Shock loader; B .  F. Wilson . . . . .  ; . . . . . . . . . .  934.581 
Electrical machinery, controlling apparatus Mall box lock and collection indicator, com· Shock loader, J. B. Alexander . . . . . . . . . . . . •  934,646 

for, L. Krieger . . . . . . . . . . . . . . . • . . . . . • .  934,820 · binatlon. N.  E. Crow • . • . • • . . . . . . . . . • . 934,959 Shovels. bolster tor sfeam. W. Sheppard . . .  934,941 
Electrical system, F. Conrad . . . . . • • • . . . • . .  934,596 Mall carrier, M. Mickelson . • . • . . . . • . • • • . .  934,980 Sho,," card stand, J. O. Webb . • . . . . . . . . . . . .  934,489 
Electrode, iron. M. Rololr . . . . . . . . . . . . • . . . .  934,839 Mail collecting and delivering apparatus. E. Sickle bar drive connection. G.  A. Nissen . .  934.690 
Elevator satety attachment, mine, JoIIllre & A. Morse . . . . . . .  � . .  , . . . . . . . . . . . . . . . . . .  934, 619 Sifter. M. C. Williams . . . . . . . . . . . . . . . . . . .  934,492 

Cowan . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . •  934,816 Marbles. device for assisting in the sbooting Sifting and mixing machine. J. F. Gedge . . .  934.603 
Elev.ator satety device, A. W. Ackerman • •  934.645 of, H. O . Hugh�s . . . . . . . . . . . . . . . . • . . . 934 , 81 2 1 Signal system, self answering, E. R. GI

.

ll " 934,908 
Engme crank case, J. P. Landgraf . . . . . . . . .  934,675 Mashing process, C.  Zimmer . . . . . . . . . . . . . . .  934,783 Signaling and switching apparatus, elec· 
Engine sparker mechanism, internal combus- Massage vibrator. E. S. Faison . . . . . . . . . . . • . 934,662 trical. R. H. Manson . . . . . . . . . . . • . . . . .  934,977 

tlon, Schaake & Cowie . . . . . . • . . . . . . . .  934.842 Match safe. C. H. Paulus .. • . . . . . . . . . . . . . . 934,459 Siphon head. O. L. Koscherak . . . . . . . . . . . . .  934,819 
Engine starter. U .  M. Seyler . . . . . . . .. . .. • • . •  934,576 Measure or rule, C.  Poland . . . . . . . . . . . . • • . •  934,835 Skins. iSP ratus for washing, O. D�four . . .  934,961 
Engines, protecting device tor explOSIOn. J. Mechanical drier. W. M. Cummer . . . . . . . . .  934.712 Sled cou Ing. H. H. Mohr . . • . • . . . . . . . . . . .  934,618 

Lengel . . . . • . . • • . . . . .  : . . . . . . . . . . . . . • . . .  934.680 Metal planing machine, A. M. Powell . . . . • •  934,837 SUp h g clip. Root & Mooser . . . . . . . . • . .  934.936 
Engines. spark plug tor gas, D. H. Coles . •  934.427 Metals. depositing, C. H. Zleme . . . . . . • . . . • .  934,104 SmeltfDII' furnace. O. & J. Debus . . . . . . • . . .  934,892 
Envelopes and the like, machine for manu· Metallnrglcal turnace. R. Hubner . . . . . . . . •  934.532 Snow plaw'. O. F. Dehn . . . . . . . . . . . . . . . . . . . .  934,798 

facturing, Spannuth & Dunnebier . . . . . . .  934,943 Meter. See Liquid and gas meter. Solderlu!r deviCe. F. S.  Chapman . . . . . . . . . .  934,711 
Ethoxyphenylamidomethane suphonate, R .  Met>r con�roll!ng mechanism , electricity,  E. Soldering iron fOr can capping machines, 

Lepetlt . .  . . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . . . . . .  934.,554 Evans . .  . . . .  . . .  . .  . .  . . .  . .  . . .  . .  . .  . .  . .  . . .  934.902 electrlcallY heated. M. H. Johnson . . . . .  934,539 
ExplOSives, device for detectinl!' decomposl. Micrometer gage, H. S. Plant . . • . . . . . . . . •  934.692 Soldering machine. electrically heated, M. 

tlon ot. E.  Bouchaud-PraceIg . . . . . . • . .  934,500 Micrometer gage, F. O. Jaques . . . . . . . . . . • 934,130 H. Johnson • • . . . • . . . . . . . . . . . . . . . . . . . .  934,538 
Eyeglasses, E .  F. Mesmer . . . . . . • . . . . . . . . •  934,825 Microphone desk stand, A. H. Weiss, . . . . . .  934,865 Soles. machine for impressing the edges ot 
Fabric, making link, F. Viano . . . . . . . . . . . .  934,952 Middlings and other materials, method of shoe. L. W. G. Fiynt . . . . . . . . . . . . . . . . . .  934,434 
Faultfinder, T. E. Anderson • . . . . . . . . . . . . .  934.874 and apparatus for PUrifying, H. . S. Sound record, P. W. Fuller . . . . . . . . . . . . . . .  934,001 
Feeder, boiler, J. F. Senter . . . . . . . . . . . . . . .  934,845 Jewell • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . •  934. 668 Sound vibrations, recording', P. W. Fuller . 934 ,800 
Fence post brace, Ely & Flaugh . . . .  , . . . . . .  934.901 Milk crating device, A. N. Eaton . . . . . . . . . .  934, 898 Soundings, gage for deep sea, Mel & Jones . 934,741 
Fence post, cement, L. C. Adams . . . . . . . . . .  934.423 Milk, preserved. T. B. Wagner . . . . .  : . . . . . .  934,641 Spsrk arrester, L. A. Thompson . . . . . . . . . . .  934,479 
Fence staple, C. A. Miller . . . . . . . . . . . . . . . . .  934,686 Mllking maChine, K. I. Lindstrom • . . . . . . .  934, 681 Spark . arresting appliance for lignite burning 
Fences ot poultry or other stock yards, Motor control. system ot electric, H. C. locomotives, W. P. Steele et al . . . . . . . .  934,767 

holder for, C. A. Wiley . . . . . . . . . . . . . . .  934,779 Soule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,470 Spark arresting appliance for lignite-burn· 
Fertilizer distributer, J. S. Kemp . . . . . . . .  934,671 Motor engine, J. Harman . . . . . . . . . . . . . . . . . 934,968 Ing locomotives. W. Dalton . . . . . . . . . . .  934, 795 
Fertilizer spreaders, feeding mechanism for, Motor startinlt device. electric, H: M. Scheibe 934 ,466 Spark distributer, E. Denleport . . . . . . . . . . .  934.715 

E. P. Sperry . . . . . . . . . . . . . . . . . . . . . . . . . .  934.471 Musical Instrument hridge. stringed, G. D. Sparking mechanism, R. C. Marks ; . . . . . . . .  934,978 
Fibrous material, preserving composition tor. Laurian . . • . . . • . • . . • . . . . . . . .  , . . . . . . . . . .  934,678 Spiunlng. apparatus for washing vegetable 

Wolman & Dlamana . . . . . . . . . . . . . . . . . .  934, 871 Musical instruments, apparatus for automat- llbers for, E. Nemethy . . . . . . . • . . . . . . . .  934.564 
Field roller, adjustable, C. J. Solomon . . . . . .  934,942 Ically playing, H. E. Green . . . . . . . . . . . .  934,606 Spoke , vehicle wheel, H. O. Peck . . . . . . . . . .  934, 566 
Fltth wheel construction, J. Repetto . . . . . . .  934,757 Naphtha, raiSing, W. Mltklewicz-Joltok . . . .  934,745 Spreading materials on edibles. such as cake, 
Flle and similar abrading tool, T. Boswell . 934,882 Nut lock. J. Grimnier • • . . . • . . . . . . . . . . . . . .  934,522 biscuit, and the like, apparatus for, 
Filing cabinet, S. W. Orane . . . . . . . . . . . . . .  934,428 Nut lock, W. E • .  Frazee . . . . . . . . . . . . . . . . . . .  934.8015 Kauter & Schoppe . . . . . . .  , . . . . . . . . . . . . .  934, �1 7 
Fire alarm attachment. W. J. Bastedo . . . . . .  934,878 011 burner, A. K. Lindley . . . . . . . . . . . . . . . . .  934,616 Spur. F. O. Monier . . . . . . . . . . . . . . . . . . . . . . .  934,559 
Fire extinguishing apparatus, tower tor, J. Oils, apparatus for vaporizing hydrocarbon, Stackers. hay retaining device for hay, J. 0 . .  

R. McPherson . . . . . . . . . . . . . . . . . . . . . . . .  934,148 W. P. Flint . . . . . . . . . . . . . . . . . . . . .. . . .  934 ,599 .# McCreery . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  934,827 
Flue former, H. a. Marsh . . • . . . • . . . • . . . • .  934,823 Ore cruaher and pulverizer, combined, C.  C.  lStave cutting · machlne, Ill. C. ThorschmIdt . 934,769 
F'lue stopper, G. B. Edwards . . . . . . . . . . . . .  934,719 Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,694 Steam and liquid separator, C. E. Hylander 934,727 
Flying machine. D. C. Dorman . . . . . . . . . . . .  934,71 1 Ovens and other purposes. rack for. J. A. Steam boller, E. E. Edgar . . . . . . . . . . . . . . . .  934,718 
Food .compound or condiment, S. L. SigaL • .  934,163 Mathewson . . . . . • •  , . • • • . .  " . . • • . . . . . . .  934,551 Steam, means tor facilitating the production 
Form, bust. 1 .  Levin . . . . . . . . . . . . • . . . • • . . .  934,922 Packing and npholstery ·material. W. F. of, J. L. M. A. Reis . . . . . . . . . . . . . . . . . . .  934,572 
Fruit jar, R. N. Burgedortr . . . . . . . . . . . . . . •  934,657 Wyman . . . . . • . . . . . . . . . • . • . . . • • . . . . • • . .  934.18l! Steel scrap, recovering nickel, R. H. Watson 934,864 
Frnlt press and strainer. C. SCbaubel . • . . . .  934,931 Packing for ammonia macbines and the like, Step by step motor. L. C. Davidson . . . . . . . .  934,889 
Fuel Igniter, A.  Esposito . . . . . . . . . . . . . . . . . .  934,512 metalUc, G. D. Rollins . . . . . . . . • . . . . . . .  934, 629 Stock dipping tank, automatic, E. M. Re-
Furnace door operating mechanism. S. A. Packing. piston rod , H. P. Rhodes . . . . . . . . .  934,627 cards . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  934,571 

Holcomb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,529 Pall, milk . E. C. Sa'l':'Crit . . . . . . . . . . • . • . . . .  934,761 Stone, manufacturing artificial, A. Brany . .  934,710 
Furnaces, combined building ventilator and Paper holding device, J. B . . Foster . . • . . . . . .  934,905 Stone molding apparattlR. J. E. W. · Brynlng 934,791 

check tor. J: J. Berry . . . . . . . . . . . . . . . .  934,881 Pa{Jf'r making ina chines. automatic felt [ store front connection, E. S. Rhoads . . . . . . .  9.14,696 
Fose box locking attachment, W. R. Vana· tightener for, W. J. Trempe . . . . . . • . . . .  934, 8.�7 Stove, F. S. Lang . . . . . . . . . . . . . . . . . . . . • . . .  9:t4,445 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934.950 Papering machine, L. Nemeth . . . . . . . . . . . .  934,951 Stove, F. Madsen . . . . . . . . . . . . . . . . . . . . . . . . . 934,739 
Fusee cap. F. Dutcher . . . . . . . . . . . . . . . . . . . . . 934,897 Paving composition, ,T. H. Amies . . . . . . . . . . 934,495 Stove. E. C. Cole . . . . . . . . . . . . . . . . . . . . . . . . .  934,887 
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Sto�e, O. S. DaVis . . . . . . . . . . . . . . . . . .. . . . . .  934,891 Bottle washing machine, G. W. Koch . . . . . . 935,281 
Stovepipe cleaner,l G. J. Weyh . . . . . . . . . . . .  934,491 , BottIss · or the like, closure tor atomizer, 
Sugar, making, IS. V(IIl Grabski . . . . . . . . . . .  934,985 ' A. & T. A. De Vllblss . . . . . . . . . . . . .. . . . .  935;094 
Snlphur burner, G. A. Stebbins . . . . . . . . . . . .  934,700 Box, S. Bachmann . . . . ... . . . . . . . . . . . . . . . . . . .  935,349 
Supemeater, H. W. Jacoba . . . . . . . . . . . . . . . . .  934,729 Box snd case, C. H. Meyers . . . . . . . . . . . . . . . . .  935,388 
Surgical instruments, hold,er for, T. S, WaIl- Box machine, W. T. McRae . . . . " . . .  935,534, 935,535 

Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 934,486 Brake cover, J. F. Cummings . . . . . . . . . . . . . .  935,466 
Switch lever lock. A. A. Strom . . . . . . . . . . . .  934,853 Brake mechanism, B. J. illnkebeln . . . . . . . . . 935,152 
Switch stand, A • .A. Strom • • • • • • • • •  934,851, 934,852 Brake shoe, C. D. PetUs . . . . • • • • . • . . . • . • • • . 935,053 
Table levek -', .A. Kovacs . . . . . . . . . . . . . . . . . .  934,546 Brick handling machln:e, W. H. FranCiS, re- . 
Telegraph t: ansmltter, wireless, O. D. Bab- issue • . . . . . . . . . . . . • • •  , • • • • • • . • • . . . . . . • 13,022 

cock . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 934,875 Brush, Gramm & Timme . . . . . . . . . . . . . . . . . . . 935,493 
Telegraphonc , F. Schaefer . . . . . . . . . . . . . . . .  934,843 Brushes, making, G. D. Pushee . . . . . . . . . . . . . 935,326 
Telegraphy, wireless, So G. Brown . . .. . . . . . 934,883 Buckle, J. S. Sourek . . . . . . . . . . . . . . .  935, 279, 935,557 
Telemeter w ith traveling mark, stereoscopic, Burial robe, C. I. Owen.: • . . • • . • • • . . • • • . . • . .  935,398 

C. von Hofe . • • . . • • . . . . . • . . • • . . • . • . . . .  934,916 Butter cutting machine, R. F. Stewart . • . .  935,425 
Telemeters, ocular prism for base line, H. Button, cuff, E. W. Morehouse . ;  • . . • • • • • • • •  935,122 

Jacob . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,440 g:�c��ptp��g���r:e' , �F·. 
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Telephone circuits, means for reducing the ,. 

reactance of electromagnetic devices for, Can IIlllng machine, F. J. Heybach . . . . . . . . . 935,504 
W. K. Howe • • • • . • • . • • • • . . . • • • . . • . . . .  934,&11 g:� :�'crtie��:�nt:o;r.-g:a:.

h
��;;h�,;;,;,;,;: :�:m Telephones, selective device for party line, Car brake mechanl.m, S. B. Thompson • • . . .  935,176 

Tem�":i.! 
Jre:::::WH: · S;,;{.i';oss · : : : : : : =:� Car brake mechanism, railwaY, A. C. Vau-

Thread cutter, T. J. Handrahan . . . . . . . . . .  934,439 clain . .  . .  . .  . . .  . .  . .  . .  . .  • . .  • . .  . .  . .  . .  . . . .  935,43
400

6 
Threshing machine grain header attachment, Oar coupling, W. A. Palmer . . . . . . . . . . . .  " . .  935, 

J. L. Shipman et al . . .  ' . . . . . . . . . . . . . . . .  934,847 g: :r,!¥�inJ;x,L
.
W�:u'l",;ft�id::: : : : : : ::::: :  �:�� TIle mold, roollng, H. H. Katz . . . . . . . . . . . . 934,734 Car door lock. freight, W. C. Kneale . � . . . .. 935,526 Tire, J. S. Stevenson . . . . . . . . . . . . . . . . . . . .  934,472 Car door operating mechanism, railway, S. :m:' t!i1,EiI:"r. gmf;�

t 
. : : : : : : : : : : : : : : : : : =::flJ Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935,050 

Tongue honnd, P. A. Gehring . . . . . . . . . . . . .  934.518 g:� �����rH?·�����::: :::::::::�·:::::::: �:m i:�b. pn
:::.�

tlcin!"tri:s, Vfor!���l 'F: " 0: 934,640 Cat step. Tlscbler & Henklelil • • • • • • • • • • • • • •  935,068 
Jaques, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,536 8:��'fe�:s

C
i.J; �

n
�.}f�x:d : : : : : : : : : : : : : : :: �:� Tooth regulatln&, device; C. S. Case • • . • • . . .  934,958 Carpet sweeper and cleaner J M. Spangler Toy, Ireland & Werklser • • . . . • • . . . . • • . . . .  934,615 , .  

935,558: 935;359 
�: �l:��:;. ::: �:!�I�p.fr' ��v���o¥.: 934,957 Carriage top support, E. Jordalen . . . . . . . . . . . 935,369 

F. Mauny . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934, 7W Carti1�.f:..��I.I�: .����� . �?� . �����: .�  . . �: 935,367 Track laying apparatns, H. W. Jacoba . • . . .  93'l, 1'28 Cash register, T. Carroll . . . . . . . . • . . . • • • • • • . 934.994 Trap. See Atilmal trap. Caster. adjustable, J. M. Wood . • . . . • • • • • • .  935.289 Trap, H. C. Folger . . . . . . . . . . . . . . . . . . . . . . .  934,664 Cement, bituminous, J. H. Amles . . . . . . . . . . .  935.573 Trestle, R. J. Koch . . . . . . . . . . . . . . . . . . . . . . .  934,736 Cement, manufacturing, M. Trembour . . . . . .  935,617 Trolley wire suspending device, W. A. · Cement product and making same, vltrllled, McCallum . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,562 Todd & Mayr . . . . . . . . . . . . . . . . . . . . . . . . . .  935,616 Truck, car. W. E. Woodard . . . . . . • • . . . . . .  934,955 Chair, O. S. Jennings • • . . . . . . • • . . • • • • • • . . • •  935,306 
Truck or !,arriage for use In ship building, Chair, I. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935, 385 

Trickey & Cain . . . . . . . . . . . . . . . . . . . . . . .  934,949 Chimney cap, T. Martin . . . . . . . . . . . . . . . . . . .  935,213 Trucks, propelling gear ·for, G'. A. Mickelson 934,685 Chopping knife, S. L. Bates . • . . • • . . • • . • • . . •  935,576 
Tube expander, W. J. Doertler . . . . . . . . . . . . .  934,800 Ohum, C. M. Long . . . . . . . . . . . . . . . . . . . . . . . . . . · 935,377 
Tube-making machine, G. A. ;Lutz • • . . . • • .  934,683 Cigarette box, S. A. Spazlante . . . . . . . . . . . . .  935,064 
i!�;'e���
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Turbine, elastic lIuld, ·F. Hodgkinson . • • . • • •  934,915 Circuit controlling mechanism, M; W. Day . .  935,092 
Turbine governing mechanism, elastic lIuld, Clamp. J. P. Lawrence . . . . . . . . . . . . . . . . . . . . . 935.527 

R. N. Ehrhart . . . . . . . . . . . . . . . . . . . . . . . 934,432 Clutch for transom rods, N. G. Pilcher . . . . . 935,545 
Turbine, steam, W. Barre . . . . . . . , . . . . . . . . 934.497 Coal hod, A. T. Robinson . . . . . . . . . . . . . . . . . .  935,409 
Typewriter, W. G. Babcock . . . . . . . . . . . . . .  934,786 Coaster brake, P. P. O'Horo, reissue . . . . . . . 13,023 
Typewriter desk, �. Vaaler . . . . . . . . . . . . . . .  934,861 Cock, ball. E. ·S, Stack . . . . . . . . . . . . . . . . . . . . . 935,281 · 
Typewriting machine, J. C. Doane . . . . . . . .  934,431 Coffge. mill, M. Holl . . . . . . . . . . . . . . . . . . . . . . . .  935, 153 
Umbrella, E. O. Knhn . . . . . . . . . . . . . . . . . . . .  934,4<\4 Coking process, L. L. Summers . . . . . . . . . . . . . 935,175 
Umbrella IItting. A. Ackermann . . . . . . . . . . . 934.588 Commutator, W. A. Dick . . . . . . . . . . . . . . . . . .  , 935,300 
l'mbrella. folding'. E. T. & E. H. Crane . . .  934,506 Compasses, L. Harris . . . . • • . . . . . . . . . . . . . . . •  935,497 
Valve, O. E. Huxley . • . . • • • . • • . • . . . . . . . . . .  934,614 Composing machines, galley mechanism tor 
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H. K. & L. Z. Kriebel • • . . . .  934,548 conc¥!t':.����I:�'i!'J' d-::�lifer

&
, !����fug

to�i.· ' F: 935,543 
a ve, u se ed. H. I. Lea . . . . . . . . . . . . . .  934,447 

Valve for heating apparatus, M. P. Osboum 934,932 Lalst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935,311 
Valve gear, T. O'Brien . . . . . . . . . . . . . . . . . . .  934,750 Condenser. lIl. N. Woodruff . . . . . . . . . . . . . . . . .  935,446 
Valve mecbanlsm for gas engines, governor Cooler. See Water ("ooler. 

controlled, C. Jacobson . . . . . . . . . . . . . . .  934;813 8::"J: �1;u:'�::�,J.°l��n%w!n.;,-';;. .���! : : : : : : : : :  �:� �:��:;r:;::i?F�' :J�I:iyr!'��
I
��: : : : : : : �:::gg Cotton choppers, caster wheel for. J. W. 

Valve, water sealed, L. Shaw. . . . . . . . . . . . . .  934,846 Garrett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . .  9115,598 
Vaaner, C. C. & E. C. Pratt . . . . . . . . . .. . . .  934,693 g�n�: �::::: lJ: �: g.m��� .::::::::::::.: :  ��Jg 
�e�lc�e brak:, �. P. �eabody . . . . . . . . . . . . .  934.752 Cotton press, F. E. Thomas . . . . . . . . . . . . . . . .  9:15.432 
V:ht�l: ��i, i. �. CV':.': An.d�i� · : : : : : : : :  �:::��g Coupling. A. H. Harris . . . . . . . . . . . . . . . . . . . . . 935, 624 
Vehicle wheel, J. A. Crandall . . . . .. . . . . . . .  934,793 Crank, variable throw, G. R. Grout . . . . . . . . . 935,495 
Vending macblne. E. Terrell . . . . . . . . . . . . .. . .  934,834 Cream separator, G. N. Wolf . . . . . . . . . . . . . .  935,183 
Vending machine container. J. FrItsche . . . .  934,907 Culinary utenall, D. H. Coles . . . . . . . . . . . . . . . 935,189 
Ventilated cushion, J. H. Rust . . . . . . . . . . . .  934,485 g:ml����: ",. 

BG.:����.�·:::::::.935:4iri, �:�� Ventlla�or, C. A. Peterson • . • . • • • • • • • • • • .  934,460 Cultivator, B .. ntou & Jordan . . . . . . . . . . . . • . .  935,578 Vise, p pe, H. H. Steele . . . . . . . . . . . . . . . . . .  934,850 Cultivator, disk, W. L. Clevenger . . . . . . . . . .  935,297 Voting machine, Bohan & Smith . • • • • • • • . . • •  934.498 Chlvert mold Flfe & Coleman 935 007 Warping or reeling mechanism, O. P. Thiel 934,580 ' . . . . . . . . . . . . . .  , 
Washcloth and towel, H. J. B. Gravler . . . .  934,724 Cu�h "'?�?�: . ��

e
.".":����:. :� ... . �: . � .:: . .  �: 935,352 Washing· machine, A. S. Nero . . . . . . . . . . . .  934.458 Curtain rod IIxture, L. K. Brigham . . . . . . . . .  935,357 Washing machine. W. W. Hoehnen . • • . . . .  934.528 Cuspidor, railway, W. Hill . . . . . . . . . . . . . . . . . 935.508 

i:!f� �:��e' �����E�ei�nM::� : : :  !iH!1 �:aFf:!ii:A"i�' :�:��f ���I��:. :.:::.: :  ::i* Water closet, M. F. McElroy . . . • . . . . • . . • . .  934.455 Dental and like Instruments, rack or. tray Water gage, C. M. O'Daniels . . . . . . . . . . . . .  934, 623 for, W. L. Smlth . . . . . . . . . . . . . . . . . .  .- . . .  935,420 Wooner, cow, C. E. Ballard . . . . . . . . . . . . . . .  934.851 Dental and like tools. rock for, W. L. Weather st<ip, Blohm & Chamberlin . . . . . . . .  934,709 Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935,419 Weather striP. windOW, H. Hlggin· . . . . . . . .  934,609 Die and . die support, W. D. Coolidge . . . . . . . 935,463 Weighing maChines, adjustable hopper for Dish washing device, M. Froese . . . . . . . . . . . .  935,146 automatic, A. Sonander . . . . . . .  ; . . • . . .  934.849 Dispensing machine, P. C. Petersen . . . . . . . .  935,401 Welding metals, electrically, C. R. Stnrde- Display or show case, W. Freeman . . . . . . . . . 935,100 vaut . . . . . . . . . . . . . .  • . . • • . . • • • . . • • • • • • . •  934,854 Displaying apparatus, sample, G. lIl. Fariss. 935,302 Wheel. G. W. Hoortley . . . . . . • • • • • • • • • • • • .  934,525 Dltcblng and grading machine; W .. I. Short. 935,240 Wheel guard, G. W. Mahan . • . . . • • • • • . . . .  934,925 Door opening apparatus, automatic, L. Ef-Wheel rim, removable vehicle, G. S. Van fenberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935,475 
Voorhis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,862 Door operating means, Rogers & Vog-el . . . . .  935.410 

Whltrletree attachment, H. A. Bierley . . . . . .  934,789 Door stop, F. M. MosIer . . . . . . . . . . • . . . . • • • . .  935,392 
Whi

t. 
f
��i!�t!!,�� �����

r
:�. ����:�

t
.
I
?�: 934.674 �:�t ����'ft�:: :.· :'·T!���� : : : : : : : : : : : :  g�:�� 

Windmill. A. Ayers . . . . . . . . . . . . . . . . . . . . . .  934.850 Draft hook, D. P. Springer . . .. . . . . . . . . . . . .  935,423 
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s
tg!�on':,':,� 935,-162 

Window screen. H. Hlggin . . . . . • • . . . . . . • •  934.610 Draft sill, Acker &. Bnndy . . . . . . . . . . . . . . . . .  035,449 
Woodworking maChine, Wadkln & King . . . . .  934,484 Dredgers, excavators, etc. , tooth for steam, 
Wrench, C. E. Bradford . . . . . . . . . . . . .  " . . . . .  934,589 O. E. Gardner . . . . . . . . . . . . . . . . . . . . . . . . .  935,147 
Wrench, F. W. Ellart • • • . . • • • • • •  ' "  . • • • • •  934,899 Drill holder. A. H. Knight . . . . . . . . . . . . . . . . . P35,035 
Wrench, W. J. Morrisou • • • • • • • • • • • • • • • • • •  934,929 Drill support, electromagnetic, G. Doenlg • • •  935,291 

Patents I .... ed for the Week Ending 

September 28, 1 909. 
Acid, obtaining cblor-acetic, G. Imbert • • . • •  
Adding device, C. C. Harris . . . . . . . . . • . . • . . .  
Adding macbine, O. W. Gooch . . . . . . . . . . . . .  . 
Addressing machine, S. Elliott . . . . . . . . . • . . .  
Adjustabre bracket, W. E. Rhodes • . . . . . . . . .  
Adjustable backet, A. J. SChneider . . . . . . . . .  
Advertising apparatus, H. F. StowelL . . . • •  
Advertising medium. B. F. Hessom, Jr . • . . .  
Aerial navigating devices, skid for, D. D. 

935.606 
935.385 
935.600 
935.-196 
935.405 
935.416 
935.427 
1135.502 

Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935,075 

Air t�f..�ll���ali��s:-r. 
afr�:r�/�� . •  �I��� 935.457 

Alkali hydrosulfites, making. B. Deutecom . .  935.001 
Amusement d .. vlce, W. F. Schmidt . . . . . . . . . 935,239 
Anatomical developing and adjusting Il)a-

cbine. D. W. Riesland • • . • . • . . . . • • . . . . .  935.272 
Animal cover. S. H. Rorabeck . . . . . . . . . . . . . .  935 , 1 66 
Annealing box and surface. H. C. Shaw·. . . .  935.275 
Annnnclator. E. E. Nye . . . . . . . . . . . . . . . . . . . •  935.320 
Atiti.klddlng device. E.· B. Stimpson . . .  � . . . .  935.330 
Aqueous solntlons. apparatus for the elec-

trolYsis of. M. Huth . . . . . . . . . . . . . . . . . . . 935.109 
Armature. J. P. Nlkonow . . . . . . . . • . . • . • . . . .  935.397 
Armature coils, former for. E. Denham • • . • .  · 935.299 
Auger. post hole. G. M. Fenn . • . . . . . . . . . . . .  935.251 
Antomobile headlight operating apparatns. 

O. R. Tumer . . . . . . . . . . .. . . . . . . • . . . . . . .  � 935.435 
Automobile safety appliance. M. A. Howe . .  935.-108 
Axles of lIapping wings. device for tumlng 
BacO�
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T'f-:fr°��iJr;g: ' M: 935,262 

Wlntermeyer . . . . , . . . . . . . . . . . . . . . . . . . . .  935 .182 Bag, J. E. Moye ; . . . . . . . . . .. . . . . . . . . . . . . . . . .  935,317 
Baling press, -Po A. Gnenzel . • . . • • • • • • • • • • .  935,2 55 
Baling press. M. A. Markel . . . . . . . . . . . . . . . .  935.531 
Bank; savings, F. M. Asbley . . . .. . . . . . . . . . . · 935,451 
Barber's cbalr, C. W. Fischer . . . . . . .. . . . . . . .  935,480 
Basket handle, O. H. Gillespie . . . . • • • • • • . • . 935,364 
Battery plates, preparing storage, W. Mor-

rison . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  . . .  935,318 
Bearing and lubricator, · combined, E. M. 

Crozier . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  935,485 
Bearing, ball, M. Backstrom . . . . . . . . . . . . . . .  935,452 
Bessemer converter. G. J. Stock . . . . . . . . . . . . . 931l\615 
Bevel and sqnare. combined, J. S. Taylor . . . 935,067 
BUllard cue, E. E. Moore . . . . . . . . . . . .  · . . . . .  935.218 
Bin. See Grain bin. 
Binder. loose leaf, J. S. McComb . . . . . . . . . . . 935,318 
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Boller lIue cleaner, W. B. Clowers . . . . . . . . .  935,141 Book support , J. N. Stone • • . . . . . . . . . . . . . . . .  935,560 Boot and shoe slugging machine, P. R. · 
Glas. . .  . . .  . .  . • . .  . .  . .  . .  . .  . . . • • . .  . .  . .  . . .  935,492 Bottle. J. F. Fairchild . . . . . . . . . . . . . . . . . . . . .  935. 4.78 

Bottle capner, R. B. Gilchrist . . . . . . . . . . . . . .  935.013 
BottIs elOllOre. J. A. " 1. Butb . . . . . . . . . . .  935.296 
Bottle, DOIl·relIIlable, 0, V . .. . I. IL Watten 9811,074 

Drilling machine table, A. Davis. . . . . . . . . . .  935,470 
Drilling machines, . material holder for, S. 

P. French . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935,010 
Drip pan, M. C. Smyth . . . . . . . . . . . . . . . . . . . . .  935,278 
Dry separator, R. R. Snowden . . . . . . . . . . . . . .  935,421 
Duplicating or prlntlllJ\' machine, Havens & 

Page . . .  . .  . .  . .  . . .  . . .  • . .  . .  . . .  . .  . . . . . . . .  935. 604  

��� ��:::���1-g� S
::�re;�ii�'; ' t�";';�d�."�r 935,066 

road material of an aqueous emulsion 
of oil, preventing and laying of, W. M. 
Sandison, rel!\<Olle . . . . . . . . . . . . . . . . . . . . . . 1 3.024 

Dye, azo, Gunther & Hesse . . . . . . . . . . . . . . . . .  935,018 
Dye, azo, Kahn & OSRenbeck . . . . .. . . . . . . . . .  9.�5,031 Dye, aoo, Jullns & Fussenegger.. . . . . . . . . . . .  935.371 
Dye, sulfur; J. Flachslaender . . . . . . . . . . . . . . .  935,009 
Dye, vat, . J. Deinet .. . . . . . . . . . . . . . . . . . . . . . .  935,590 
Dye, · yellow, Gunther & Hesse . . . . . . . . . . . . . .  935,016 
Dye, yellow '"'0, Gunther & Hesse . . . . . . . . .  935.017 
Dyes and making them, . pyrazolone, Julius 

& Fussenegger . . . . . . . . . . . . . . . . . . . . . . . . 935,370 
Educatbnal device, A. C. Immer . • . . • • . . . .  9.15.258 
Egg beater, F. P. Burr . . . . . . . . . . . . . . . . . . . .  935,088 
Electric distribution, J. L. Creveling . . . . . . .  934,997 
Electric fixtnres, outlet box for, Erickson & Bradshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935,097 
Electric furnace, A. Reynolds . .  , . . . . . . . . . . .  935.548 
Electric light . lIasher, automatic, J. O. 

Houser . . . . . . . . . . . . . . . . . . . . . . . . . . .  . - . . .  935,207 
Electric light hanger, adjustable, L. Bnen-dert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934,992 
Electric outlet boxes, hanger for. A. McMur-

trie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  935,319 
Electric shade holder, E. F: Gennert . . • • .  ; • .  935,012 
Electric switch. J. G. Peterson . . . . . . . . . . . . . 935,226 
Electrode, storag'e battery. L. H. Flauders , .  935,252 
�Iectrodes for electrolytlcal purposes, mak-

Ing durable carbon, Adolph & Pletzsch . 934,988 
Elevator, W. T. Long . . . . . . . . . . . .. . . . . . . . . . .  935,378 
Elevator door operating device. C. L. Gruhn 935;103 
Elevator gate lock, automatic, .E. F; Joyce .  935,607 
Elevator safety brake, automatic, L. Glvnl-

Inovlch . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  935,200 
End gate. C. Schallau . . . . . . . . . . . . . . . . . . . . . .  935,168 
End ga te. J. H. Harvey . . . . . . . . . . . . . . . . . . . .  935,498 
Engines, device for barring ov�r, O. E. Sar-

gent : . . . . . . . . . . . .  ; ; . . .  . . . .  • . . . .  . .  . .  . . .  935,235 
Engines. dynamometer thermo couple for 

explosion, N. M. Hopkins . • . • • . • • . • . • . •  935,-154 
Envelop. safety, R. Z. Nyce . . . . . . . . . . . . . . .  935,270 
Explosive compound, , F. H. Briggs . . . . . •  , . .  934,990 
Extension table, E. L. Marston . . . .  Q35,608, 935,609 
Fan, rotary, J. Keith . . . . . . . . . . . . . . . . . . . . . .  935. 114 
Fare Indicator and register, H. E. Sayer . . .  935,273 
Fence. T. W". - King . . . . . . . . . . . ; . . . . . . . . . .  ' "  935,522 
Fence stretcher. M. E. Johnson . . . . . . . . . . . . . 935,030 
Fence wire releaSing device, · F. Cummings . •  934.999 
Fertilizer distributer. J. H. Bloom . . . . . . . . . .  935,579 
Filling and copping apparatus, F. J. Hey- . 

bach . . . . . . . . . . . . . . . . . .  . . .  . .  . . .  . . .  . .  . . .  935,506 
Filter, D. W. Field . . . . . . . . . . . . . . . . . . . . . . . .  935,006 
Fllteringo apparatns. D. Diver • • . • • • • • • . • • • •  935,359 
Finishing proces8, H. L. Ha.kell . . . . . . . . . . . 935.603 
Fire escape, W. 0ra1ne . . . . . . . .  ' . . . . . . . . . . . . .  935,142 Fire ele.pe, K. S. Wood .. . . . . . . . . . . . . . . .. . , 880,"1 

FIre 'extingulshers, sprinkler head for auto- Nest, trap, J. I. Auli.· . . . . . . . . . . . . . . . . . . . . , 935,084 
matlc, . M. K. Hopkins . . . . . . . . . . . . . . . . . . 935,257 Nozzle. spray, P. A. Myers . . . . . . . . . . . . . . . .  935,124 

Fire rezistlng shutter- and slat therefor, Oar blade forming machine, J. P. Tarbox . . .  935,334 
lIexlble, E. H. McCloud . . . . . . . . . . . . . . . .  935,125 Oar bl>tde shaping machine, J. P. Tarbox . . . 935,333 

Fire shield, collapsible, J. A. Dennis . . . . . . . 935,248 Oar rack, E. G. llodgkins . . . . . . . . . . .. . . . . . . .  935,027 
Firearm, A. Fyrberg . . . . . . . . . . . . . . . . . . . . . . . 935,102 Oll burner, W·. A. Mack ; . . . . . . . . . . . . . .  , . . . .  935,530 
Firearm, A. J. Savage • . . . • • . . • • . . • . . . • • • • .  935,237 011 bumlng fumace, C. A. Hammel . . . . . . . .  935,202 
Firearm, repeating, G. S. Lewis . . . . .  , . . . . . .  935,314 Oil feed for drills, M. Galowlcs . . . . . . . . . . . .  935,484 
Firearms, recoil pad for, M. B. Parker . • . . .  935,163 Oilstone holder. ·Badge & Carle . . . . . . . . . . . . .  935,350 
Fish scaling . machine, A. Grub . • • • • • • • • • • • .  935,602 Ore screen, Meiklejohn & Villars • . . . . . . . . . .  935,216 
Floor drain, G. J. Dehn . . . . . . . . . . . . . . . . . . . . .  935,000 Outlet box, L. H. Church . . . .  , . . . . . . . . . . . . . . 934,995 
Floor scral'er, F. M. Israel . . . . . . . . . . . . . . . . . 935,259 Pan cover, frying, L. I. Buebl . . . . . . . . . . . . . .  1l34,991 
Flooring and ceiling, interlocking, 'J. W. Paper cutting �evlce, C. Van Middlesworth. 935,340 

Piver . . . . . . . . . . . , . . . . . . . . . . . . . . . .  ' . . . . . . 935,402 Paper making system, H.· S. Rinker . .  ; . . . .  935,407 
Flue expander. J. P. High . . . . . . . . . . . . . . . . . 935,866 Paper roll bracket, S. Wheeler . . . . . . . . . . . . .  935,078 
Flushing clstem for closet bowls, Van Zandt Paper vessel, C. F. Jenkins . . . . . . . . . . . . . . . . . 935,029 

& Thacher • • . • . . • • . . . • . • • . • . • . • . . • . . . • .  935,341 Paper winding device, II. · M. Grill'ln . . . . . . . 935,494 
Flushing tanks, lloat ball for, T. Zwermann. 935,448 Parer, ear com, M. B. Johnson . . . . .. . . . . . . . .  935,517 
Flying machine, A. R. Malasomma . . . . . . . . .  935,039 Pay station, automatic, H. W. Hamlin . .  · . . .  935,150 
Flying machine. W. H. Martin • • • • • • • • • • • •  935,884 Pencil holder, J. W. Myers • • . . • . . . . . . . . . . .  395,893 
Fork. See Loading fork. Photographic developer, Kelly & Bentham . .  935. 115 
Form locking and adjustln&, device, m. I. Photographic developer, W. F. O. KellY . . . . . 935.156 

Manent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935,212 Plc� Gill & Gates . . . . . . . . . . . . . . . . . . . . . . . . .  935,253 
Fruit washer, C. H. Hallauer . . . . . . . . . . . . . .  935,201 Picture, C. W. Saalburg . . . . . . . . . . . . . . . . . . .  935,612 
Fumaces and converters, operating blast, · J. Pipe jOint, R. R. Rust . • . . • . . . . . . . . . . . . . . . .  935,412 

Gayley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935,628 Pipe line shafting, coupllng clamp for. J. 
Fuse for PrOjectiles, safety percusalon, D. m. Jones • . . • • . . . . . • • . . • . . . • • . . . . . . . . . .  935,111 J. Cartwright . .  � . . . . . . . . . . . . . . . . . . . .. . . 935,188 PIpe mold, E. L. Maag . . . . . . . . . . . . . . . . . . . .  · 935,529 
Game apparatns, F. Dando . . . . . . . . . . . . . . . . . 935.469 Pipe puller and holder, S, L. Blake . . . . . . . . . 935, 186 
Game apparatus, T. S. Campbell . • . . • • • . • • . . 935,585 Pitman connection, Chrysler & Kays . � • • . . . .  935,140 
Garden Implement, W. C. Doidge . . . . . . . . . . . 935,473 Planter, H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 935.063 
Garment, bifurcated, F. F. Lewis . . . . . . . . . . . 935,159 Planter, seed, G. T. Pine . . . . . . . . . . . . . . . . . . .  935,546 
Garment fastener, C. H. Schmidt . . . . . . . . . . . 935,238 Plectrum action, J. Rehbock . . . . • • . • • • . . . . .  935,271 
Gas and air for illuminating purposes, manu- Plow, ditching. J. M. Comellus . • . • • • • • • • . .  935,464 

factnre of a mixture of, F. W. Wolff . .  935,444 Plow harrow attachment. S .  Seltuer, Jr • • . .  935;417 
Gas engln.." J. T. Cowie . • . . . . . . . . . . . . . . . . .  9S5,091 Plow lay holder, J. J. Klein . • . . • • . . • • • • . . .  935.524 
Gas generating apparatns, J. H. Stringham, . Plug attachment, C. J. Klein . . . . . . . . . . . . . . . 935,523 

935,2 83, 9H5,429 Pneumatic motor, R. A. Norling • • . • • . . • •  , . .  935,537 
Gas generator, J. S. Loder . . . . . . . . . . . . . . . . . 935.119 Pocket knife. E. Mallon . . . . . . . . . . . . . . . . . . . .  935,380 
Gas generator, hydrocarbon, E. B. Brown . . . 935,294 Potato digger, F. Lesser . . . . . . . . . . . . . . . . . . .  935,209 
Gas, making water, C. E. White . . . . . . . . . . .  935.344 Powder ejector. W. W. Sands . .. . . . . . . . . . . . .  935.415 
Gasket, C. I. lIl. Mastin • • • • . . . . . • . . . • . . . . . . 935,387 Press. See Balin&, press. 
Gatt, A. · K. Holdeman . . . . . . . . . . . . . . . . . . . . . 935,206 Print developing and washing apparatus, H. 
Gate, W. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . 935,588 C. Gawler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935,148 
Gate and door, H. P. Latham . . . . . . . . . . . . . .  935.374 PrInter and recorder, check. W. H. Baur . . .  935,453 
Gear case, · G. W. Bandy • • . . . . . . . . . . . . . . . . .  935,351 Printing frame; L. D. Gagne . . . . . . . . . . • . . . .  935,486 
GeHr mechanism, Sliding, H. M. Russell. Jr. 935,328 Printing machines. sheet deUvery mechan-
Gear, variable transmission, J. J. Knecht . . .  935,034 Ism for, T. M. North . . . . . . . . . . . . . . . . . .  935,538 
Generato:'s to secure ·constant potential, df" Printing plate clamp, lIexlble, J. White . . . . 935,439 

vice for regulating the speed of, A. L. Printing plate foundation, W. So Warnock . .  935,073 
Parker . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . 935,051 Printing pr..ss attachment, C. Van Mlddles-

Glass cutting table, Green & Henry . . . . . . . .  935,014 worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935,339 
Glove, G. O. Fried . . . . . • . . • • . • • • • . . • . • • • • • . 935.011 Printing presses, construction of reclprocat-
Govemor, G. H. Wilson . .  ; . . . . . . . . . . . . . . . .  935.442 Ing beds for cylinder; M. Rockstroh . . . .  935,550 
Grain bin, A. N. Eaton . . . . . . . . . . . . . . . . . . . . .  935,096 Prismatic and !!Iffuslon · inclosure. O. A. 
Grain separator. G. E. Arnold . . . . . . . . . . . . . .  934,989 Mygatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935,220 
Graphite article and making same, A. M. Propeller, lifting and driving, R. Strehlau . .  935,130 

Williamson . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  935,180 Pulverizing. machine. W. K. Nix: Jr.- . . . . . . .  935.161 
Grinding apporatus. tool, G. W. Riddle . . . . . 935,406 Rack or holder, Hill & Gray . • . . • . . . . . . . . . .  935,507 
Grubbing Implement, L. P. Harvey . . . . . . . . . 935.020 Radiator, S. D. Stauffer .· . . . . . . . . . . . . . . . . . .  935.172 
Gun with reCOiling barrel, lIl. Olsson . . . . . . . .  935,222 Rafting system. log, · N. O. Elfer. . . . . . . . . . .  935.476 
Harne clip. ·W. A. Wilson . . . . . . . . . . . . . . . . . .  935,080 Rail,· J. Keeton . . . . . . . . . . . . . .. . . . . . . . . . . . . .  935.310 
Hammock frame, collapsible or folding, K. Rall joint, J. F. McGhee . . . . . . . . . . . . . . . . . . . 935,394 L. Hyller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935,51:1 Rail securing device, guard, G. C. Lucas . . . . 935.037 
Hammock supporting frame, M. D. Wolt . • .  935.445 Rail securing device, track. B. Boume . . . . • . 935,580 
Hand wheel, A. Hallowell . . .  : . . . . . . . . . . . . . .  935, 019 Railway frog, H. K. Hitchcock . . . . . . . . . . . . . 935.205 
Harness attachment, P. M. Stevens . . . . • • . .  935,173 Railway signal, O. W. Coleman • • • • . • . . . . . .  934,996 Hat frames, device for forming wire, W. Railway Signal, A. C. Mather . . . • . • . . . . . . . .  935,215 

M. Jameson . . . . . . . . . . . . . . . . . . . . . . . . . .  935,305 Railway switch. R. P. Klbllnger . . . . . . . . . . .  935.157 Hat ventilating attachment, C. A. H. Railway tie, G. W. Waguer . . . . . • . . • . . . . . . .  935. 133 Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935.556 Railway tie, M. L. Townsend . . . . . . . . . . . . . . .  935,433 
Hatch cover, G. H. Tackman . . . . . . . . . . . . . .  935,431 Railway tie and cushion. E. H. Johnston . . . .  935,307 
Hay press. M. A. Westbrook . . . . . . . . . . . .. . . .  935,179 Railway tie and fastener. l!l. E. Baker . . . . .  935.243 
Headlight attachment, F. J. PIIster . . . . . . . .  935.228 Railway trains. safety brake apparatus tor, 
Heater, T. J. Bartow . . . . . . . . . . . . . . . .  .- . . . . .  935,244 D. M. Daley, et a! . . . . . . . . . . . . . . . . . . . . .  935,468 
Heaters, Injector for hot water, J. W. Ratchet brace, J. H. McLaughlin • . . . . . . . . .  935.047 

Guimont . . . . . . . . . . .  : . . . . . . . . . . . . . .  . .. . .  935.015 Ratchet brace, G. M. D. Heard . . . . . . . . . . . .  935,256 Heel, cushion, J. Cairns • • . . • • . . . • . . • • . . • • • •  935.089 Ratchet brace. J. A. Leland . . . . . • . . . . . . . . . .  935.266 
Hinge, A. D. Perkins . . . . . . . . . . . . . . . . . . . . . . 935.61 1  Razor, safety, L. Knaster . . . . . . . . . . . . . . . . . .  935,032 
Hinge, cover, C. G. Bloomer, Jr , • • • . . . . . • .  935.087 Receptacle. lI!etaillc, E. R. Williams . . . . . . .  935 ,440 
Hinge. segmental, W. Favreau . . . . . . . . . . . . .  935,594 Record holder, W. T. Long . .. . . . . . . . . . . . . . . . 935,379 
Hoe, scuffle, A. S. Knapp . . . . . . . . . . . . . . . . . .  935,116 Reflector. L. Zambon! . . . . . . . . . . . . . . . . . . . . . .  935,347 
Holst, electric, A. A. C. Gese . • . . • • . . • . . . . . 935,36.Q Rellectors or shades and electric lamps, 
Hook and eye, W. Ferris . .  ; . . • . . •  · . . . . . . . . . .  935.098 means for use In connection with com-
Hoop projecting device, C. M. & T. Bar- blned. I" Zambon! . . . . . . . . . . . . . . . . • • • . .  935.348 

tholomew . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 935;455 Refrigerator, window. C. C. Hatcher . . . . . . .  935,021 
Horse checking device. Hobbs & Jewell . • . •  , 935.625 Register securing means, J. J. & S. P. 
Hose construction, C. M. C. Baird . . . . . . . . . . 935,086 Burgess . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  935. 187 Hose coupling, G. A. Anderson . . . . . • . • . . . . .  935.082 Rein holder and holdback. co,mbined, C. P. 
Hose coupling, instantaneous. W. J. Casey . 935,587 Kertell . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . 935,520 
Hot water heater, W. H. Kogle . . . . . . . . . . . .  935,117 Replanter. com. C. A. Lonnecker . . . . . . . . . . .  935.528 
Hub attaching device, R. G. Roulstone • . • • • 935,061 Ribbon shifting mechanism, C. Spiro . . . . . . . 935,280 
Hydrant casing, J. Day . . . . . . . . . . . . . . . . . . . . 935,471 Rivet, E. B. Stimpson . . .. . . . . . . . . . . . . . . . . .  935,831 
Hydrant head. Irrigating, N. S. Twiford . . . .  935,566 Riveting stake, adjustable, O. Siegler. et al 935,555 
Hydrocarbon bumer, J. Stubbers . . • • • . . . • • • . 935.430 ROlling tin plates, apparatus for, C. W. 
Hygienic heater, H. L. Stutts . . . . . .  : . . . . . . .  935,561 Bray . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  935,358 
Ice cream freezer, continuous. H. J. Gerner 935,490 Roof guard, S. W. Popel . . . . . . . . . . . . . . . . . . . 935.055 
Ice cutting machine, A. J. · Offord . . . . . . . . . . .  935, 127 RQollng and for like uses. means for retaln-
Implement frame, A. G. Dewey . . . . . . . . . . . . 935,144 ing and supporting metallic plates for, 
Incandescent bulbs. capping machine for, T. H. C. Ferron . . . . . . . . . . . . . . . . . . . . . . . . . . . 935,479 J. Hetm.rington . . . . . . . . . . . . . . . . . . . . . . . 935,503 Rope slide, C. Harrell . . . . . . . . . . . . . . . . . . . . . . 935,151 
Incub�tor. multiple · compartment, C. E. Rotary engine, A. A. McLaren . . . . . . . . .  : . . .  935 ,046 

Adair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934. 986 Rotary engine, W. W. Wheeler . . . . . . . . . . . . .  935,079 
Insect catcher, H. Stranzenbach . . . . . . . . . . . .  935.428 Rotary engine, W. H. H. Morelock . . . . . . . . .  935,180 
Inverted bumer; J. J: W .. yer . . . . . . . . . . . . . .  935,241 Rotary engine, G. Westlngho,use . . . . . . . . . . . .  935.343 
Iron or articles cast from Iro,n. reducing the Rotary engine, Garrabrant & Burdge . . . . . . .  935.489 amount of carbon in cast. W. ·Rubel . • .  935.234 Rotary steam engine. J. E. Friend . . . . . . . . .  935 101 Ironing board, M. L. & G. Bacon . . . . . . . . . . . 935, 184 Rubber, D. Sandmann . . . . . . . . . . . . . . . . . . . . . .  935 414 
Jar closure. E. W. Pearce . . . . . . . . . . . . . . . . . .  935.321 Rubber hose, making. F. J. Gleason . . . . . . . . 935,254 
Jonmal bearing. Heron & Deverell . . . . . . . . . .  935,022 Ruler. parallel, F. W. Sterling . . . .  : . . . . . . . .  935.424 
Key retaining device, Guindon & Tyson . . . . .  935, 623 -Sad IrQn heater, J. M. Harper . . . . . . . . . . . . . .  935, 106 Kinematograph apparatus. driving mechan- Sad Iron holder, H. F. Moulden . . . . . . . . . . . •  935. 12 3  

Ism fo,r, C • .  Rossl . . . . . . . . . . . . . . . . . . . . . . 935,167 Safety appliance, Howard & Stark . . . . . . . . .  935, 605  
Lamp, electric arc, A. D. Jones . . . . . . . . . . . .  935,518 Sash fastener, H. B. Sutch . . . . . . . . . . . . . . . . . .  935,131 Lamp. miner's. O. M. Muller . . . . . . . . . . . . . . . 935,219 Sash fastener and holder, C. J. Platzer . . . . . 935, 165 Lamp operating mechanism, Wartleld & Sash fastener, vehicle, E. R. Mitchell . . . . . .  935 ,389 

Nicholson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935.437 Saw, drag, S. Feller . . . . . . . . . . . . . . . . . . . . . . .  935,197 
Lamp suspension device, electric arc, ·A. Saw tooth shapero swaged, W. R. Anthony. 935.138 

Wunderlich . . . . . . . . . . . . . . . . .  ; . . . . . . . . .  935,136 Scale, A. G.' Worthington . . . . . . . . . . . . . . . . . .  935,571 
Lantern h .. ad, A; R. Pritchard . . . • . . . . • • . . • 935,324 Screen, C. J. Jewett ; . . . . . . . . • . . . . . . . . . . . . • 935.516 Lard gage extractor, T. F. Ray, Jr . . . . . . . .  935,404 Screen hanger. J. T. Leonard . . . . . . . . . . . . . .. 935,267 
Lasting machine, F. Ohase • • • • . • • • • . • • • • . . .  935,090 Screen mounting • .  window. J. F. Beatty . . . . . 935,577 
Lathe, G. W. Davis . . . . . . . . . . . . . . . . . . . . . . . .  935. 143 Screw cutting machine. E. J. Miller . . . . . . . . 935,815 
Lathe tool holder, J. D. Ramsey . . . . . . . . . . . .  · 935,547 Screw thread IInlshlng tool, A. T. Crane . . .  935,247 
Lavatory, S. Bedson . . . . .. . . . . . . . . . . . . . . . . .  935.290 Screw thr�adlng devices, work holding 
t:�io�ri:ie:.u��n�o:.l;,r · : : :  : ,: : : : :  ;, : : : : :
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Lawn trimmer, Person & Uhler . . . . . . . . . . . .  935,225 Ko,lIlOw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935.554 
Leather splitting machine, T. H. Mayo . . . . . 935,533 Seal lock. O. Edler . . . . . . . . . . . . . . . . . . . . . . . . . 935.195 
Ledger and file, combined, L. A. Blochman. 935.353 Selective A.C.-D.C. system, G. H. Hill . . . . .  935,023 Level and gage. track, O. C. Lynch . • . . . • . .  935,038 Selective A.C.-D.C. system, J. F. Trltle, Lever, hand , R. H. Bowman . . . • . . . . . . . • . • .  935.581 Self-serving table, F. E. B� .nso· n . . .  
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3 Lifting apparatus, T. M. Smith . . . . . . . . . . . .  935,170 ' U  

Liquid distributing apparatns. C .  Potts . . . .  935,231 Separator pans, guide for. L .  Meyer . . . . . . . .  935,041 
Liquid meter, Speed & Wright • . . . . . . . . . . . .  935.129 Sewing machine, H. Dreist . . . . . . . . . . . . . . . . .  935.145 
Liquids and gases, apparatulj for effecting Sewing machine attachment, wax thread, 

Intimate contact of, Hersey· & Blake . . .  935,501 W. J. Brennan . . . . . . . . . . . . . . . . . . . . . . . . . 931>, 620 
Loading and unloading apparatus, B. F. Shaft hanger, J. A. Esco . . . . . . ' . . . . . . . . . . . . . . 935,593 

Miller . . . . • • . . .  : . . • • • • • • • . • • . • • • . . • • • •  935.042 Shearing machine, sheep. S. Abeyta . . . . . . . . . 985,137 
Loading fork. R. Pedersou • •  .- . . . . . . . . . . . . . .  935,544 Sheet feeding machine, R. L. Hanau . . • • . . .  935.496 
Lock. See Car door lock. Sheet metal packer, R. Richards, et al . . . . . 935,549 Lock mechanism, M. Farch . . . . . . . . . . . . . . . . .  935,004 Sheet metal shears, C. D. Wagner . . . . . . . . . . 935.072 
Locomotive boiler superheater, O. W. Ott . • .  935,224 Shelving, revo,lvlng inclo,sed, J. A. Doxtator. 935,249 
Locomotive superheater, O. W. Ott . . . . . . . . . 935.223 Sherardl.ing. plant for, W. · C. Robinson . . . . 935,058 
Looms, thin place detecting means for, H. Shock absorh .. r, W. B. Knapp . . . . . . . • . . . . . .  935.525 L. Fr�man . . . .  " . �  . . . . . . . . . . . . . . . . . . . . . 935,099 Shock at>sorhlng wheel, G. F. Crass . . . . . . . .  935, 622 
Lubricator. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . .  935,260 Shoe support, M. H. Cazier . . . . . . . . . . . . . . . . . . 935,461 
Magnesium carbonate, producing, G. Sisson . 935,418 Shoe supporting jack, E·. A. Stigglns . . . . . . .  935.065 
Mall bag crane and catcher, J. G. Fleenor, Show case and receptacl� cover, combined, 

Jr. . .  . . .  . . . . .  . . .  . .  . . .  . . .  . . . . .  . . . . . . . . .  935,596 C. A. Piepho . . . . . . . . . .  · . . . . . . . . . .  , . . . . . . 935.054 
Mall bag delivery appsratus, J. G. Fleenor, Show or display cases, apparel support for, 

Jr. . .  . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  935.595 L. G. Dodge . . . . . . . . . .  : . . . . . . . . . . . . . . . .  935. 095 
Mall bag lock, G. I. Willett . . . . . . . . . . . . . • •  935.287 · Side delivery rake, Blacksto,ne & Watts . . . .  935,456 
Mall box coin holder, rural, G. E. Wemhotr. 935.076 Sifter, F. Eo Boyle . . . . . . . . . . . . . . . . .  935,354. 935,355 
Mall box collection indicator, W. W. Day . .  935, 191 Sign, revolving' illuminated. J. E. Saunders . 935.236 Mall crane, railway, J. C. Adams . • . • . . . . . .  934.987 Signal. See Railway Signal. 
Manure loader, J. B. Mohan . . . . . . • . • • • • • • .  935,391 Silk. treatment of materials containing. 
Manure receptacle, W. H. Hunt . . . . . . • •  , . •  935.511 Boettger & Vom Eyser . . . . . . . . . . . . . . . . . 935,292 
Marine table, J. H. Jones . . . . .  ," . . . . . . . . . . . .  935. 155 Silo. D. E. Mo,nta . . . . . . . . . . . . . . . . . . . . . . . . . .  935,269 
Match box and cigar cutter, combined, Ross . Skein holder. F. E. Welghtze . . . . . . . . . . . . . . . 935.342 

& Ward . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  935.411 Skewer. Stark & Baxter . . . . . . . . . . . . . . . . . .. 935,171 
Match box, safety. J. & W. H. Demaine . . . .  935.472 Skip. O. E. Sfrehlow . . . . . . . . . . . . . . . . . . . . . . .  935,2 82 

:��fc:rll'r�=t��C���rfet &O·T.!l�!�� : : : : : :  ��a�� ��:��':tu.fv�� ����l. DC. '1i. ���:k��;";n : : :  ��:T'J 
Merry-go-round, F. A. Dyson . . . . . . . . . . . . . . . 935,003 Snap hOOk. A. L. Strohl . . . . . . . . . . . . . . . . . . .  935.174 
·Metal plates, apparatus for pickling and Sodlum · peroxld, treating, D. E. Parker . . . . . 935,542 

washing, G. Mesta . . . . . . . . . . . . . . . . . . . . . 935, 619 SolI., . Quicksand, etc. ,  consolidating loose. 
Metal sawing machine, C. Napier . . . . . . . . . . .  935,395 A . Wolfsholz . . . . . . . . . . . . . . . . . . . . . . . . . .  935,081 
Metallic compounds, wet method of separat- Soldering machine, can cap. J. A. (,onbole . .  935,462 

lng, J. H. Thwaltes . . . . . . . . . . . . . . . . . . . .  935 ,337 Speedometer. J. H. & E. W. Bullard . . . . . . . 935, 583 
Milk can. ,1acketed, P. Larsen . . . . . . . . . . . . . .  935.285 Spring motor. O'Bannon & Field . . . . . . . . . . . . 935,540 
Milking machine, . W. J. Uebler . . . . . . . . . . . . . 935.338 Stacker, hay, J. Daln . . . . . . . . . . . . . . . . . . . . . .  935,298 
Milling machine, bevel gear, P. L. Weston . 935.077 Stain Indicator, E. Eckart . . . . . . . . . . . . . . . . .  935,474 
Milling machine, cycloldal. C. Wiebke. . . . . .  935.345 Stamping apparatus. K. Hubert . . . . . . . . . . . .  935,509 
Mirror stand or support, adjustable, G. P. Steam engine, E: F. Edgar . . . . • • . . . . . . . • . . .  935.194 

Humphries . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935,208 Steam trap, C. Stickle . . . . . . . .. . . . . . . . . . . . . 935,426 
Miter box, J. A. Leland . . . . . . . . . . . • . . • • • • •  935.375 Steaming tray, food, G. S. Walker . . . . . . . . .  935,177 
Mop making machine, A. Lackey . . . . • . . • • • . . 935,264 Steel plates, treating. C. Davis . . . . . • • . . . • . . .  935,358 
Motors, controlllni electric, J. L. Routln • • •  935.327 . Steering mechanism. A. Mauksch . . . . . . . . . . .  935.610 
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935,193 

Napldn rm. au4 holder, combined, W. L. VUleneuve . . . . . . . . ' . . . . . . . .  , . . . .. . . . .. . . . . 936,1/111 BarDanl • • • • • • • • • • • • • . • • • •  , • • •  , • • , . , . ,  • •  981,4M BtoDe lQold, artllolal, '1', 'V, Gill .... . . .... , ·  • •  ' ••• 
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Stove or range top, kitchen, Lauer & Dem-

eter . . . . • •  " • _ • . . • • • . . •  " . • • . • • • . . • • • • . •  935,313 
Stoves, checker hrick for hot bIast, D. 

Lamond • • . . • • • • • • . • • • • • . • . . •. • . . • • • • • • • 935,372 
Straight edge or mIer, I. Lucas • • . . . . • • • . • •  935,120 
Street and road building, composition for 

blnd11ur, surfacing, and resurfacing pur-
poses In, J. H. Amles . . . . . . . . . . . . . . . . . .  935,572 

Stretcher, Rheubottom & Rayner . . . . . . . . . . .  935,006 
Submarine operations, apparatus for, P. llI.. 

Galolrre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935,485 
Switch stand, J. T. FarrelL . . . . . . . . . . . . . . •  935,005 
Switch throwing device, automatic, A. M. . 

Mitchell • . . . . . . . .  . .  . .  . . .  . .  . .  . . .  . . .  . .  . . .  935,043 
Swivel, J. G. Owen . . . . . . . . . . . . . . . . . . . . . . . . 935,627 
Telegraph key, G. S. Perry . . . . . . . . . . . . . . . . . 935,164 
Tele�r:t�: • ��������. ��:. ��r

.
e
.
l�� . .  �S5�: 935,383 

Telef::t� t�!=�f��. ���.�,?,.�.
s
. �?�:��:�: 935,381 

Telegraphy, wireless, W. W. Massie . . . . . . . 935,386 
Telephone apparatus, coin freed locking de-

vice· for, H. Janke . . . . . . . . . . . . . . . . . . . . . 935,515 
Telephone exchanges, apparatus for facili

tating communication between, A. T. M. 
Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935,285 

Telephone exchanges, calling device for, N. 
. E. Norstrom . . . . . . . . . . . .. . . . . . . . � . . . . . 935,049 

Telephone mouthpiece guard, L, H. Web-
ster . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 935,618 

Telephone system and the like, R. Hamilton 935,105 
Telephone system, lock out, W. W. Hill . . . . 935,024 
Telephone transmitters or receivers, anti-

septic protector for, F. Schilling . . . . . . .  935,274 
Thermostat, electric, 1. R. Carpenter . . • • . . • 935,460 
TImber felling and sawing maChine, J. W. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  935,128 
TIme recorder, O. E. Larrabee . • • • . . . . . • . . . •  935,312 
Tinware and for the recovery of solder 

therefrom, method and apparatus for . 
cleansing articles of refuse, J. W. Evans 935,477 

Tire, D. W. McLean . . . . .. . . . . . . . . . . . . . . . . .  935,.J26 
Tire, O. F. Dlnkle . . . . . . . . . . . . . . . . . . . . . . . . . . 935,192 
Tire, L. M. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . 935,396 
Tire, G. W. Sharpe . . . . . . . . . . . . . . . . . . . . . . . . .  935,613 
Tire protective rivet, E. B. Stimpson. . . . . . . .  935,332 
Tire, vehicle, C. H. Knecht . . . . . . . . . . . . . . . . . 935.033 
Tire, vehicle wheel, H. M. & T. 1. Deeth . . ' 935,093 
Tires, conpling for the Inllatlng valves of 

pneumatic, C. McNellis • • • • • . • • • . . . . . . •  · 935.048 
Toaster, J. C. Hufman . . . . . . . . • • . . . . • • . • . . .  935.510 
Tool, comhinatlon. W. H; Carr . . . . . . . . . . . . .  935,459 

�� �:l��':.il':�v�f.e. A�:ro:� : : : : : : : : : : : :  :ig:g�� 

Wood-working 
M.achinery .... -i!!!!!!!!! 

For rlpplDlf, cross-cut
tlng, mlte�, "roovina'. 

��!�sc;roJ.:..t=; �: 
workln..- wood in any man-
ner. Send for cataiol<De 

A 

• • ilil!���� The Seneca Fal ls M'f'g Co. 
695 Water St., Seneca FaUo, N. Y. 

E n gi ne and Foot Lathes 
MACH I N E  SHOP O UTFITS, TOOLS A N D  

S U PPLI E S. BEST MATERIALS. BEST 

W O R K M A N SH I P. CATALOG U E  FREE 

SEBASTIAN LATHE CO . .  120 Culvert St.,  Cincinnati. O. 

Veeder Counters 
to register reciprocating 
movements or revolu
tions. Cut full size. 

Booklet Free. 
VEEDER MFG. CO. 

18 Sargeant st., Hartford, Conn. OtJclomot...... OItomet.,.., TMhometers. COunt .... and �"" OaBtfm.g •• 
M�S:�:K� �re�o��J.�i City Road, }I'lnshury Square, London, E. C., EngJand. 

I Your PATENTS ncorporate � :���:S 
Laws the most liberaL Expense the least. Hold meetlnp. transact 
business anywhere. Blanklh By-Laws and forms for Makin£" stock 
full-paid for cash. property or services. free. President Stoddard, FORMER SECRETARY OF ARIZONA, resident a�ent for 
many thousand companies. Reference: Any bank in Arizona 

STODDARD INCORPORATING COMPANY, 801: 8000 PHOENIX. ARIZONA 
Toy railway stations. dome for, H. C. Ives. 935,110 

�����e��g{V�,':: to�;�t!�
·
::::: ·::::::::. ·. :  :�:�� HOW TO MAKE AN ELECTRICAL 

Trench cutting machine. J. Witter . . . . . . . . . . 935.288 Furnace for Amateur·s Use.-The Utilization of 1 111 volt 
Trenching machines, propelling means for, eleetric ctrcnltB for small fnrnace work. By N. )'Ionroe 

C. W. Rood . . . . . . . . . . . . . . . . . . . . . . . . . .. 935,009 �klns. This valu .. ble article Is .. ccompanled by de-
Trimming "hears for lawns, hedges. etc . .  O. � .. �:a �h��\:fe .. ;:::.� ��t!���:;a�.v'::e�1'n f�; Kampfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 935.309 use of tools. This article Is contained In SCIENTIFIC Trolley base. Mansfield & Smith . . . . . . . . . . . . 935.040 A MERICAN SUPPLEMENT. No. 1 1 S!I. Price 10 cents. Trolley for traveling cranes. H .  W. Israel . . 935.514 · For sale by MUI<N & Co., Ino . •  AAl. Broadway. New Y orl< Trolley switch plate, E. Heydon . . . . . . . . . . .  935,304 Cit)', or by any bookselle� or newsdealer. Truck, J. B. Brown . . . . . . . . . ; . . . . . . . .  ' . . . . . .  935,139 
Trunk. W. E. McDermott· . . . . . . • . • . . . . • . . . .  935,221 
Tube cutters, feed mechanism for, W. 

Cushing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 935,467 
Tnnneis and similar structures. air and 

water tight joint for, A. Lennon . . . . . . . 935,376 
Turhlne, V. Peterson . . . . . . . . . . . . . . . . . . . . . . . 935,322 
Turbine, E. F. Rub . . . . . . . . . . . . . . . . . . . . . . . 935,403 
Turhine and internal combustion motor en-

gine, combined. 1. Hutchings . . . . . . . • • • •  935,512 
Turbine, elastic lIuld. G. Westinghouse. . 

935,286, 935, 567. 935,568, 935,569 
Turbine, lIul. pressure, G. Westinghouse . . . . 935,438 
Tum table, R. J. M"Kelvey . . . . . . . . . . . . . . . .  935.045 
Tympan frame. adjustable. C. A. Harris . . .  935,203 Type for typewriting and · other machines, 

O. O. Kavle . . . . . . . . . . .. . . . . . . . . . . . . · · · , · 
935,519 

Typewriter, L. P. Dlss . . . . . . . . . . . . . . . . . . . . . 935.301 
Typewriting . machine, E. llI. Barney . . . . . . . .  935,575 
Underweo.r, F . . F. Lewis • • • • • . • •  ' . . . . . . . . . . . . .  935,158 
Valve, L. G. McCorry . .  . . . .  . .  . .  • . .  . .  . . .  . .  . . .  935.044 
Valve, 1. L. Judge . . . . .. . . . . . . . . . . . . 935.112, 935,113 
Valve. Serrell & Osbourn . . . . . . . . . . . . . . . . .  ; • •  935,329 
Valve, H. A. & J. C .  Owers . • . . . . . . . . . . • • •  935.541 
Valve, Frost & Morgan • . . . . . . . . . . . . • . . • • . •  935,597 
V�lve. check. R. F. Kreiter . . . . . . . . . . . . . . . . 935,118 
Valve. combined pressure regulating and . 

shut olr. C. D. Miller . . . . .  · . . . . . . . . . . . . . 935,2.J7 
Valve for hydrants, stand plpH, and the 

like, H. S. Lange . . . . . . . . . . . . . . . . . . . . . .  935,373 
Valvl.ev��hfru:��.�

t
.
I
? . ?���' . . , .

t
������ • • . �:. 935,268 

Valve, gas engine admlsslon, G. B. Petsche . 935.323 
Valve, gate, G. E. R. Rothenbucher . . . . . . . .  ' 935.233 
Valve gear, B. Smart . . . . . . . . . . . . . . . . . . . . . .  935,169 
Valve gear for elastic lIu1d engines. revers-

IbIe. R. Hennig. . . . . . . . . . . . . . . .  . . . . . . . . .  935.500 
Valve. globe. O. E. Fisher . . . . . . . . . . . . . . . ' . . . .  935,360 
Valve mechanism, suction operated. A. Kil-

born . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  935,521 
Valve, pressure and vacuum. steam heating, 

F. C. Goff . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . 935,599 
Vehicle coupling. J. R. White . . • • . . . . . . • . . •  931>.134 
Vehicle gear casing. motor, J. C. Lott . . . . . .  935,036 
Vehicle. motor, A. Loomis . . . . . . . . . . . . . . . . . . 935.2.Jl 
Vehicle. motor. R. H. Bowman . . . . . . . . . . . . . 935,582 
Vehicle mud guard, H. J. Shrapnel . . . • . • . . .  935,276 
Vehicle steering gear, R. H. Bowman . . . . . .  935,293 
Vehicle steering gear attachment, motor, 

F. Grime . . . . . . . . . . . ..• . .  . .  . .  . .  . .  . .  • . . . 935.601 
Vehicle whe .. l. D. I. Paianer . • . . . • . . . . . . • • .  935.399 
Vehicle wheel, road. S. M. Brown . • . . . . • • • •  935,245 
Vehicles, adjustable gripping link for, C. 

A. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935.586 
Vending machine. stamp, Z. G. Sholes . . • • .  935,062 
Vessel, paddle wheel. D. Fletcher . . . • . . . . . •  935,198 
Veterin"ry obstetrical instrument, C. Gabel. 935.362 
Vnlcanlzer, H. D. Bnltman . • . . . . . . . . . • • • • . . • 935,295 
Wagon, J. W. Smith . . . . . . . . . . . . . . . . . . . . . . 935.277 
Wagon, dell"",ry. F. W. Miller . • . . . • . . . . . . .  935, 121 
Wagon loading device. R. Pederson . . . . . . . . .  935,002 
Wall blocks. slahs. etc .• machine for mold-

ing portahle, H. B. Copeland • • . . . . . • • • •  935,246 
Washboard, E. A. Hodge • • .  ' • • . . . . . . . • . . • •  935,026 
Washboard attachment. T. F. Hohan . • . . . . •  935,025 
Washboiler. A. R. Pritchard . • • • • • . . • • . . • • •  935,325 
Washer. See Frnit washer. 
Waohlng machine. J. D. Williams . • • • • • • • . .  935.441 
Washing machine, G. F. Whitcomb . . . . . . . . .  935,570 
Washing machine gearing, W. Ruthven, 

935.551 , 935,552. 935,553 
Watch pocket. vest. L. B. Avery . . . . . • . . . . . 935,085 
Watches, dust proof sleeve for stem wind-

Ing. F. J. Hughes . . . . . . . . . . . . . . . . . . . . .  935.028 
Water cooler, A. N. Rose . . . . . . . • . . . . . • . . . .  935,060 
Water hester. F. W. Robertshow . . . . . . . . . . . 935.408 
Water purifying apparatus. J. C. W. Greth. 935,303 
Weighing device, A. C. Mather . . . . . . . . . . . . . 935.214 
Weight motor. D. D. Spracklen . . . . . . . . . . . .  935.422 
Welding and brazing tool . R. E. B�uckner . . 935.458 

;:�al� �:ct!i':.��fec�I��\�
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Well drllUng, bull shaft drum for. 1. A. 
Mauck . . . . . . . . . . . . . . . . . . . . . . . . ; . .  , . . . . .  935.532 

Wbeel brake. vchiel ... O. L. H .. rod . . . . . . . .  935.204 
Wheel guard. automatic. O. E. Glerdlng . . . .  935,491 
Wind instruments. tone-connecting means 

for brass. J. Lockhart . . • • . . . . . • . . . . . . ; . .  935.626 
Wind screen. E. K. Conover . . . . . . . . . . .  , . . . .  935 . ] 90  
Winding machine. bobbin. F .  · La Challelle . . .  935.263 
Winding mechanism. bobbin, T. G. Plant . . .  935.230 
Window. W. L. Gillett • . •  ' " , . . . . . . . . . . . . . . . . 935,199 
Window lock, double automatic. G . . & 1. A. . 

Buttress . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . 935.584 
Wire drawing machine. H. · L. Thompson • 

. 935.335, 935.336, 935.564 
Wire fabric for bed springs and couches, B. 

H. 'lones . ' . . . . . . . . . . . . . . . . . . . . . . " . . . . . . .  935,308 
Word meter, H. I. Watts . . . . . . _ .. . . . . . . . . . 935 . 178 
Wrench, W. G. Dicker . . . . . . . . . . . . . . . . . . . . . 935,002 
Wrench. A. & B. W. Fresko . . . .  ' .  " . . . .  . .  . . . .  935.482 
Wrench, J. A. Hemsle y . . . . . . . . . . . . . . . . . . . .  935.499 
Zinc from solutions of zinc sulfate, electro-

lytic winning of, Engelhardt & Huth . . .  935,250 

A printed copy of the speclllcation and drawing 
of any patent In the foregoing Ust, or any patent 
In print · Issued 'since 1863, will be furnished from 
this omce for 10 cents, provided the name and 
number of the patent desired and the date be 
trlven. Address Munn & 00. , Inc., 361 . Broadway, 
New York. 

ve�:::,d�!� .r::e��
s J'!arn��;I!:s 
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ROing list. FOr terms , and further partlcnlars 
addrelB Mann & 00. , Inc. , 361 Broadway, New York. 

Concrete 
Reinforced Concrete 

-AND-

Concrete Building Blocks 
SoientiAo Amerioan Supplement 15. contains an 

article On Concrete. by · Brysson Cunningham. 
The article clearly describes the proper com
pOSition and mixture of concrete and gives 
results of elahorate tests. 

ScieritiAc American Supplement 1638 glv�s the 
prQPortion of gravel and sand to be used In 

concrete. 
ScientiAc American Supplementa 1567, 1568, 

15611, 1570, and 1571 contain an elaborate dis· 
cussion by Lieut. Henry J. Jones of the 
various systems of reInforcing concrete, con
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subj"et of reinforced concrete. Noth
ing better has been puhllahed. 

Soienti8.o Amerioan Supplement 997 contains an 
article by Spencer Newberry In which prac
tical notes on the proper preparation of con
crete are given. 

Scientillo Amerioan SUpplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newherry. 

ScientiAo American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. . 

ScientiAo American Supplements 15!7 and 1548 
give a resume in . which -the various systems 
of reinforced concrete construction afe dis
cussed and illustrated. 

Scientifl.c . Amenoan Supplement 1564 contains n n  
article b y  Lewis A. Hicks, In which ·the 
merits and defects of reinforcea concrete are 
analyzed. 

Scient!Ao Americian Supplement 15&1 contains 
the principles of lelnforced concrete with 
some practical illostra tlons by Walter Loring 
Webb. 

Scientlllc American Supplement 1&78 contains 
an article by Louis H. Gibson on the . prin
ciples of succe.s In concrete block manufac
ture, Illustrated .. 

ScientlAo American Supplement 1574 discusses 
steel for reinforced concrete. . 

SclentiAc American Supplements 1575, 1&76, and 
1577 contain a paper by Philip L. ·Wormley . 
1r. , on cement mortar and concl"8te, their 
preparation and use for farm purposes. ,The 
paper exhaustively dlk1iSSes the making of 

mortar and concrete, " depositing of concrete, 
facing concrete. wood forms, concrete side .. walks. details of construction of relnforeed concrete posta. 
Each number of the Supplement cost. 10 

.... lItL 
aJ!ve le:'e:fto:r�:illeoc:a::!fl�d a�1r t�.s&�lclel 

Order from your newsdealer .r from 

MUNN m. CO.. Inc. 
36 1 Broadway. New Yorh Cit7 

STEREOSCOPIC MOVING PICTURES IN I. the first lens. The effect Is that in the 
NATURAL COLORS. course of the exposures there is a con-

( OontinuetZ from page 256.) tinual cutting off of the reSllective colors. 
pictures are taken and projected inter. That is to say, when red is exposed for 
mittently, the shutter both iii. the cam. the first lens, it is immediately succeed· 
era and projector being a sector having i ed by the blue in , the second lens, fol
an area approximately one-seventh of lowed in turn by green in the first lens, 
the area of a circle. While the shutter I the latter then being cut off by the red 
is closed the film is jerked forward by I 

in the second lens, the� blue in

. 

the first, 
an interval equal to the heiglit of a sin- succeeded by green in the second lens, 
gle picture on the ' film. In the Friese- I and so on. The accompanying diagram 
Greene apparatus, however, a continuous will best illustrate how the successive 
picture is secured, since the operation of I cutting off of the colors is effected. 
the twin lenses is alternating, that is to Another notable point is that the in
say, while one is closed the other is open. I vento: does not require three separate 
Consequently although the separate negatIves taken through the red, green, 
films carry images intermittently re- I and blue color filters respectively and 
corded, the one secures those which the

' then similarly superimposing their trans
other lost during the short space of time parencies through relative color filters 
its lens was closed by the shutter. to secure the three-color effect. Such Is 

. In regard to the arrangement of the the process generally followed in accord
color filter and its manipulation a high- ance with the Ives system of still-life 
ly important development has been ef- color photography. By this last named 
fected. The color filters are disposed on process the film would obviously have 
an endless band of transparent celluloid to be three times the length of the mon
in the order of red, green, and blue. ochrome record, in order to secure the 
Each filter is of the same size three fundamental negatives, and would 
as the cinematographic image on its need to be prOjected at three times the 
film, namely, %. inch deep by the stand. speed to secure the desired effect. Mr. 
ard width, and like the latter is perfor- ; Friese-Greene, however, has ascertained 
ated along its edges so that the move- i that in chromo-photography such a 
ment of the color filter and sensitized

' process is unnecessary when ' carried out 
films are synchronous and the two being upon his lines and that the continual 
kept in dead juxtaposition. By reducing cutting in and out of the colors will en
the thickness of the color filter medium able them to be blended so easily and 
to the infinitesimal proportions of a thin rapidly ' that the brain sees the hello
celluloid band all troubles concerning chromic image only. 
light. refraction and . refiection are com- It will be realized from a study of the 
pletely overcome. shutter arrangements in the accompany-

By reference to the accompanying il- ing illustration that each lens is insured 
lustration showing the interior ' of one an equal period of exposure. The shut
side of the stereoscopic camera, its op- ter area is exactly one-half of that of a 
eration may . be clearly understood, as complete circle, and as one lens aper
well as the disllosition of the color · filter ture is being cut off the other is being 
band. Starting from the point A, which cut in, which materially assists in the 
is a pulley, the color filter band passes blending of the colors, through their re
to and over the jockey pulley B, thence spective filters, there being an entire ab
around the drum 0, where it picks up sence, from the eye point of view, of any 
the unexposed sensitized film issuing sharp line of demarcation. The sight
from the unexposed-film spool-box at the ing and focusing of the camera follow 
top on the right, and ' is superimposed on the usual practice in such cinemato
the sensitized surface of the film. The graphic apparatus, as does also the 
color 

·
filter and film are now caught method of operation for taking photo

with their respective edge perforations I graphs, though certain improvements 
in dead register, and carried down I have been incorporated. The camera it-

. through a guide channel D to the point self is practically the same size as that 
of exposure behind the lens. As the i of the single-lens instrument, everything 
shutter is closed the oscillating twin · being rendered as compact as possible. 
pronged arm E falls, and the teeth en. The proj ector follows the lines of the 
gaging �ith the perforations of the two ordinary instrument for this purpose, 
superimposed films pulls them down to. with the exception that there are two 
gether over the · lens for a distance of lenses placed side hy side. Here again 
three-quarters of an inch-the height of I the exposure is . intermittent. The two 
a cinematograph picture-and holds I lenses are each fitted with a micrometer 
them firmly there during exposure. This I 

screw so that their angle to one another 
completed, the turning of the driving can be adjusted to a nicety and varied 
handle raises the pronged oscillating 1 according to the size of picture prOjected, 
arm E so that the films are released, and which of course is relative to the dis
the arm rising in its travel falls and tance of the screen from the projector. 
grips the films, once more jerking them The faciIitiel! whereby the angle of the 
down another three-quarters of an iItch i lenses to one another is adjusted insures 
over the lens aperture. This cycle of op- that irrespective of the size of the image 
e�tions is repeated :while exposures are I exact su�erimposition of t�e two · pic
bemg made, successive filters and cor. tures prOJected from the twm lenses is 
responding sections of sensitized film absolutely certain upon the same given 
being brought forward hi, this manner. area. 

As the exposed film surface and ' its In the projector two similar endless 
color filter pass away from the lens they color filter bands have to be used. Their 
travel together over another jockey pUlp arrangement is very sim:lar to that 
ley and drum F, after which the two sep- adopted in the camera, and suitable de
arate, the exposed film passing OVer the . vices are employed for keeping them in 
pulley G and entering the exposed film ' absolute register with the picture tUm. 
box, where it is wound on the spool in It is quite impossible, therefore, for any 
the usual manner, while the color filter difference in register upon the screen 
band travels over the pulley H along the or confusion of color filter and its rela
base board of the camera under the guide · tive picture to result. Moreover, there 
pulley I, up the back of the apparatus is the same relationship in regard to the 
over pulley J and along the top to pulley cutting in and out of the respective color 
A and B to 0 where it picks up the -�lters to secure the desired blending of 
sensitized film once more. , The same the colors, so as to insure in conformity 
cycle of operations is repeated during with the phenomenon of visual persist
the period exposures are being made. 'I ence the impression of a perfect three

, The second half of the camera is" pre- color image being conveyed to the brain. 
cisely the same in construction and op- I This result is also assisted by the fact 
eration as the first ha.lf. There is . one that projection is really carried out at 
important difference in

. 
the disposition I twice the usual speed, thirty·two pic

of, the color filter band in regard to its I tures being thrown OB the screen in the 
exposure, relatively to that in the other course of a second from the two lenses
half of the camera. A blue instead of a I sixteen from each. OwiBg to the perfect 
red screen passes before the second leBs I Iluperimposition of the pictures from the 
aperture synchronously w�th that before 1. ( Oontinued on page S70,) 
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Cl -f· d Ad rt·· t \ two lenses upon the white wall, remark
assl Ie ve Isemen S j. able clearness and definition are ob

Ailverti�ln" in this column is 15 cent. ,. line. N" I�". tained the color beauty of the image be-tha.n toW' nor more tha.D ten line� accepted . . Conut � , 
. 

seven words to the line. All o�ders mu.t be accum- . mg appreciably enhanced by the stereo-
panled by a remittance. Further Information sent on scopic effect which is produced_ As also 
request. 

READ TWS COLUMN CARE �·ULLY.-Yon wl11 l1nd the two pictUres depict continuous mo
Inquiries tor certain cla.sea of articles numbered In tion there is an entire absence of fiickconsecutive order. U you manufacture tl1e:Ete goods 
wrLte us at once- and we wUl send yon tbe name and 
address of the party (l".lrtnj!" the tnf"rmatlon. There 
18 no charge for thIs service. In every ca.se it i8 
neCe8SR.1'y to !rive the nnmbe1' of tbe inquiry. 
Wbere manufacturers do not respond promptly the 
inquiry may be repeatea. IIlUNN & co., Inc. 

B U S I N ESS O PPO RTU N IT I E S . 
WILL FURNISH capItal for promoting good patent. lranolll.e for .P1lblic utlJtty. or other good entprprl.e Must oome well l"ilCOmmended. Address P. L. GaUagher Prudential BIlUdlng. Newark, N. J. bJt'lg:�ry N o .  8S6S.-Wllnted to buy nlcJ<elold for 

MANUFAC·rCl:l.ERS. CAPITALISTS - 1  will "ell ontrlgbt or manufacture on royalty a most valuable lnvent!cD. For full partlcul .... , address M. R. Schultz, Southampton, N. Y. 
Inquiry N o - S91 !'i.-For manufaoturers of "Wvdt'. Electro-Catalytlo Sparklng PIng." 
A RARE OPPORTUNITY presents Itself for a hl,::'h cl .... salesman to handle an article 01' DtlUty needed Oli 

�j';:���eg�g .. :!:rr"r��:i's�I�,','��;:1�� �!'"h':� plan. Standard L'hlCBj!"O, 9 W. MiChIgan St., Chicago. 

Inqnil'Y No.  S!l22.- Wanted the addre1!8 of WorthIngton Boller Co. 

PATE NTS FO R SALE. 

ering due to the shutter, the effect being 

practically the same as if one were re-
sorting to the camera obscura_ 

In order to secure the · requisite stereo
scopic effect in projection the apparatus 
for this purpose has necessarily to be of 
special design. Its general characteris

tics are plainly shown in the accompany. 
ing photographs ( Figs, 4 and 5 ) . There 

is the lantern body for carrying two >1 
iIluminants, one for each lens. The 
lenses themselves are rendered angularly 
adjustable by means of a micrometer 

screw so that in stereoscopic work the 
two images may be exactly superimposed 

upon the screen and yet at the same time 
rendering it feasible to use the appara
tus for ordinary work by cutting one
half of the lantern out of service_ 

The operating mechanism while broad· 

ly followIng that of the ord inary single 

projector is simpler. The feed spools NrO��?'l:'?i .Jat!:!f ��.�'ts.'61la:,K,;J1.u����1�� for dUIDP lU"aln bins, needed tn every e:evat.or. For are carried on a common axle at the top 
further information address J. R. PattInson, Statl'ord, and the films lead down to their respectKansas_ 

1 i N lve lines of travel through the gateway sor'lU':r_ R: ':-:an�'::u;;,�rolh:,=�¥f��I::�� CD1I's. behind each lens, subsequently being 

l<OR SAT,E.-Valllahlehoop-sb .. vln�])8tent, lmproves wound up on the lower spools, these 
?:tr""!ttlr ��lo::;;�f� ��J'�:.r.fe�,fn�'!�:rr-�,;, lw' working synchronously through a cen-
11 Pine Street, New York_ tral spring pulley drive_ 
Cl:e':,��Hd�t2; d::�titi.-Wanted the address of the _Color projection can be effected either 

FOR SA LE.-Self-spinnlng top. MechanlBm all lnslde; by a revolving disk carrying three equal
�L��:' o�v'i-o��i'ru.I��3!,�����; A��"�i. r�: sized sectors of red , green, and blue glass, 
T. N. Reed , 11&0 .. , Tex. · respectively, the cutting in and out of 

ac��n�;(d'::"�'pi!Rr,,�.(;:���d machines that malte each color being precisely the same as 

FOR SALE.-A BlDan and cbeap article wblch can in the camera, That is to say, while 
�ty��� l?.rr hf't.�tertol��:::;'a�,ia:�'3.%ssF��,,!,:t'i� one lens is being uncovered the other is 
PelOl'8on, 1i919 Parnell Avenue, OhICllj{(l. being closed, so that in reality the image 

from one lens is being thrown on the 

FO R SALE.  screen at o n e  time instead of the two 
FOR SALm.-Ensdne lathe, Bwin� 11M In. takes 2I'i In. exposnres being made simultaneously as 

between centers. -COmplete with full Bet ob�nJl:e gea,.. 
to cut all size threads, 8 to 40 In. Price only ,"",-00. Ad- in ordinary stereoscopic practice. It is 
dress L. F. Grammes &; Sons, Allentown, Pa. the speed with which projection is made 

tu�::'.uJ�o� ��JijP':.�-;:-I���ht:ta�':'e"8g::::�rs�';: and the cutting in and out of the colors 

M ISCE L LA N EO U S. 
HAIR GROWS when our Vacuum O .. p 10 used a few 

minntes dal ly. Sent on 00 days' free trlal at our expense. 
:;nddr� Wo.�!.1CL'"���' 1l1�!�,!' ... �al��&J�f.r- M5d'!:'.': 
Vacuum Cap Co., 6Ii6 Barclay Block, Denver. Colo, 

Inquiry No. S9S7.-Wanted. the mannfactnret"!! of 
the Van Win.ld.e, Wood. &; BoIUl, and the Weller power 
meters. 

. 

LI STS O F  M A N U  FACTU RERS. 

on each lens--about 25 per second--that 

in accordance with the peculiar law of 
visual persistence yields not only the 
natural color but also the stereoscopic 

effects. 

Though the ? ��ating diSk is the sim
plest means of projection, the color 
effects are not technically correct nor so 
beautiful as are produced by the endless 

COMPLETE LISTS of manufacturers In all lines sup- traveling band , com posed of small color 
plied at sbort notice at moderate rates. Small and screens red ,  green, and blue, succes-�f::r�ls h:��.:r.,.mlfi!e��"I�':derl:t ad���:_PrlCZia!:,j 
M unn & Co .• Inc., List Department. Box 113, New York, sively. This is attributable to two fae-

Inq n iry No, S990. For Information regardlnlll tors. In the first place, as the rotating :��i". d't.tr���� of leather bllt similar to the same and disk is placed in front of the lens there 

is a certain dIstance through which 
c��fiSTA O:e�y�a1'���! aJ'� c�g;n1.!��I:��Y:,��ra,,� uncolored light travels--that is, be:;.���_ 

flixOOm.AJ:..!:e�';,r�unn & Co •• Ine.. List lJepart- tween . the film and the color screen--

Inq ui1'Y No. S996.-Wantea addresses of manu. and in projection there is a tendency ��u:il:;'l.1f machinery for worl<:lng orange wood mani- toward jumbling of the three colors into 
the white light, On the other hand, Inquiry No. S99".-Wanted the addrea;o of the manufacturers of bread or cake buxes. when the color screen is in immediate 

Inqui� No. 9001.-For the adlirelll! of progressive juxtaposition with the film no white 
manufacturers of frait j..... 

light whatever is proj ected. 
H�fp�_i/fion��" 901o.-Wanted to huy a. .. ltootor The apparatus shown in the accom-

Inqnil'y S ... 9012.-Wsnted to !roy papler maChe 
boxes In the shape of water melons, colored to resem
ble meLons,_etc. 

Inqni1'Y No. 9014.-l<'or manufactnrers of machinery. supplies. etc.. to equip a small plant 10r the 
manufacture of Iridium-tipped gold n i b  makin..; for fountain pells. 

Inqlliry No. 9016.-Wsnted. machlnerynecessBry 
tor an Installs.i"n 01 a plant for reflt:tng salt by a 
modlU""tlon of the Bessemer process, 

Inqniry No. 901 ".-WRnted. the address of manu
faelurers or dealer. in card board pl .... ter Or wood pulp 
for pl .... terinj1;_ 

Inqui1'Y No. 90IS.-Wanted. the addre •• of PI\rlIes 
manufacturing gold-plated pens for use iu cheap fonn
taln pens, 

eJ.D?�i1''!�:i=�tg-�:�n:�':tct=��gf,,��!� 
iSawdnst. 

Inqnlry No. 9022.-Wanted. to lIur a Ilgbt, small 
motor. not exceeding three pounds In weight, InCluding 
ever1 thing In gain.; order. 

In<Juil'y N o. 90·�3. -Wanted, to buy silk machine" 
from re-reeIlDjr. twisting, doubllnj!", to 1lie nnal proce .. ot making It Into cloth .... 

Inquiry N o. 9�.-Wanted, the address of partIes whO caD manufactu .e lire extlng.w.her. of metal. 
Inquiry No. 902lS.-Wanted. address of rubber 

mannfaelurers ln Ge�many. 
[nqniry No, 90',16.-Wanted, addre •• · ot partIes 

who make " In var » or other metal. having a Jow 00.. 
efficient 01 exparudon. 

InqnirY No. 902,._-Wanted. the addrelll! of manu
factnrers of small wooden artIcles. 

panying illustrations is applicable to 

either disk or endless band operation . 

If the band is used it is only necessary 

to withdraw the colored screen sectors 
from the revolving shutter, which is 
readily effected by means of clips which 
hold the screens in position, the three 
remain ing opaque se�tors acting as the 
cut·off between each successive color 
filter and its picture on the band. The 
band itself is carried over a jockey pulley 
and sprocket drum at the top of the pro
jecting mechanism and carried down 

through the gateway with the transpar
ent film against which it is tightly held 

during the instant of projection. Issu
ing from the gateway it passes over a 
lower sprocket drum and jockey pulley, 

where it leaves the picture film, which 
is wound on the spool below, the color 
band passing over a rigid horizontal arm 
shown In the Illustration set at an angle 
of about 45 deg. , so that the upward 

traveling part may clear the field of the 
lens, passing over another sImilar angu

lar arm at the top which deviates It 
( Ooncluded on page 271. ) 

PrBeUcal and Instructive Scientific Boots 
AGBICV:LTVBB.--The 1Il_ Aa'rlcUlture. lIilAGIC_Kagtc, Stll.8'e DIusiODI, aDd Sci· By T. Byard Collins. 12mo. ; 374 pages ; e:u.t11l.c Divenio:u.s. Including Trick 1 0 6  iUustration s .  _ _  • . • • • • . . . . . • . . •• 00 Photography. Compiled and edited by A pupul ... ontUne of -the · many Changes which Albert A. Hopkins. 8vo. ; 568 pages ; are revolutionlzln� the methods· of farming, atol" the 420  illustrations . . . .  _ _ _  . . • • • .  , . , . .  $a.50 habits of farm ItIe. It Is one of the most prac- thl8 very Interesting volume is acknowledged to ticai treatises on the subject whlcb has ever been be · the standard work on magiC. It appeals to the issued. profell810nal alJd amateur alike. The illusions are 
ALCOKOL.-JnduBtrial Alcohol. Its Manu- all explained In detail,  showing exactly how the 

facture and Uses. By .Tohn K. Brach- tricks are performed. 
vogel. . 8vo. ; 528 pages ; 107  illustra- .BOKAlIlICAL MOVE1IIII:l!ITS�MeohaD1cal 
tions • . . . . • • . .  _ . • . . . .  _ . • • • •

. _ _ _  . ,  . ".00 Movements, Powers, a.:u.d Devices, By 
A practlcal treatise based on Dr, Max Maorcker· .  Gardner D. Hiscox, 8vo. ; 403  pages ; 

"Introduction to DIstillation, "  as revised by Drs_ 1,800 illustrations . • • . • . • . • . • • • • • .  $3.00 
Deibruck and Lange, comprIsing raw material, This Is a collection of dlaerent mechanical mo-mashing and yeast preparation, fermentation, d is. tlons and allpllances, accompanied by appropriate tllla tion, rectlJlcatlon and purification of alcol1ol, tCltt, making it a book of great value to tire In. alcoholometry, the value and signillcance of a tax- ventor, the draftsman, and to all readers with free alcohol, methods 01 denaturing, Its utilization mecbanlcal tastes_ ���l���tan�e�e a8�1t��w��at::":,"�,,!�on , a statistical XBCaurICAL APPLIAlIlCES..-Kecha.:u.ioaJ 

AppUa.uocs, Mechanical Movemen ta, and 
AlIIAT:£UB XBCaurICS.-:Home Meclum- l!fovelties of ConstrD.ctlon. By Gardner los for Amateurs. By George M. Hop- D. Hiscox_ 8vo. ; 396  pages ; 970  iIIus-kins. 12mo. ; 370 pages; 326 i l Iustra- trations_ _ . • . . .  _ _  . • • . • • • • . • _ • • • . .  jJ3.00 tions. • • • . • • • • • • • . . •  - . - - • • . . . . • • - '1,50 ThIs book, while complete In Itselt, I. In fact a This Is a tborougbly "ractlcBI baok by the mast continuation of tire author's "Mechanical Movenoted HtlLateUI" experimenter in America� It ap- ments1 Powers� and Devices: '  The author presents peal. to the boy as well as tbe mm'e mature ama· to the reader Information regarding nearly all conteur_ Holidays and evenings can be prOfitably occu- celvable de .. lces for producing motion or accompled by making usetul articles lor the borne or In pllshlng mecbanicnl resuUs. U", hUUdlng of small engines or motors or selen- Sl'ECIAL OFFER , Tb�se two volumes sell for $3 t111c Instruments. each, but when they are ordered at one time from AMVB:£lIElIlTS�The Sc1e:u.ti:ll.c American UB, We send tbem prepaId to any addrelll! In the Buy. By A. Russell Bond. 1 2 m o. ;  317 world , on receIpt of $5.  

page s ;  340 Illustrations . . . . . . . . . .  '2.00 PATElIlTS.-Practical Pointer. for Pa.teD-ThIs Is a story of outdoor boy Ilte, suggesting a teea. By F. A. Cresee. 12mo. ; 1 4 4  large numher o f  dlverslons which , asIde from af- pages. . . _ . . . . • • • . , • . • • • . . . . .  _ . . . • 1.00 
fording entertainment, will stimulate In boys the Containing " aluable Information and advice all creatt .. e sl!lrlt.  In each Instance complete prac- the Bille of paten ts and elUCidation of the best tical Instructions are given tor building the various methods employed lIy tbe most succesSful Invenutlcles. tors In handling thdr In ventions. It gives exactly 
COllPB:£BBED AIB.-OompreBsed Air. Its that Information and advice about handling pat�nts Production. Uses, and Application, By that sbould be PQs.e.s�d hy every Inventor who Gardner D. Hiscox. 8vo. ; 6 6 5  page s ;  would achieve success. 

540  i llustrations . . • • . • . _ _  . .  , • • • • . .  IJS·OO PKYSICS.-Experimental ScieDoe. Ere-
The most complete hook on this �ubject. It mentary, Practical, and Experimental trea ts on Its phySical and operative properties, and Physics. By George M_ Hopkins. In Is written by an expert. Taken a. a whole It two volumes. 8vo. ; 1 , 105 · pages ; 918  might be called a n  encyclopedIa of comllres.ed air. illustrations. Cloth, IJS.OO. Half mo .. 

nmS.-Their Co:u.structlo:u. a1ld Vse for the rocco, . .  , . . • • . .  , . . • • • . •  _ . . . . . . _ . .  '7.00 
Modern Work11lg of Sheet Metal.. By This book treats on the vartous topics of physks .Toseph V_ Woodworth_ 8vo. ; 3 84  pages ; In a popular way and describes with rare Cleal"DeBij 505  l l lustrations. , 

.
• • . . . • • . . . . . . .  1Ja.00 and In detAil the apparatus used, and explain. the 

A moftt useful bOOk. and ODe wbich should be in e-xperlments in fullt 80 that teachers. students, 
the hands of all engaged In the pre.. working of and others Interested In physics may readily mak .. 
metals ; treating on tbe deslgnlng� cOlJstructing� and tbe apparatus "'i\'ithout great expense and perform 

u.e of tools, fixtures and devices, together with the ""periments wltbout dllHcul ty. 
the manner in Which they sb o uld be us�d In the PLVMBIlIlG.-Koderu. Piumblng muatrat_ power press, lo� the cheap and rapid production of ed. By R. M. Starbuck. 392 pages ; sheet metal articles. 1 0 ',4  x 7 lfo. ; 65 full-page engraving:s. 
:£L:£CTB,ICITY.-The Standard HaDdbook f4,.00 for :£leotrioa.l Enctu.eera. Written and A comprellenslve and up-to-date work mustra Ung compiled by a Staff of Specialists. Second and describing the drainage and ventilation of dwelledition, corrected. 1 2mo ; 1285 pages ; Ings, apartments, and public buildings, etc. The 

1260 illustrations_ Bound In tiexlble very iBtest and most approved meth<XI in all morocco � 
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A new pOcketbook consisting at twenty l!ectlons; PVlICHES�Pu.ncheB, Dies, and Tools for each written by a specialist of engineering experl- Kanufactur1ng iu. Presses. By .Toseph ence and coutalnlng the latest data and InformatIon V_ Woodworth. 8vo_ ; 483  page s ;  702  
regardIng standard electrical practice. Illustrations, . . _ • _ . . .  _ . • • •  _ • . . . . .  ".00 
ELECTBICITY.-J:lectrlc1a.n.'s :Handy Book. This work is a companion vol u m e  to the autbor' s  

B y  T, O'Conor Sloane. 761 pages ; 5 5 6  other work entItled "Dies, Their Construction and illustrations. Hansomely bound in red Use_ " It might well he termed an encyclopedIa 
leather, pocket-book style . . . .  , . _ . _ 1Ja.50 on die making, punch making, die Sinking, and 

This work Is Intended for the practising elec- sbeet metal ,vorldng_ 
trtclan who has ta make things go. Although the BBCBIPTS,-The Scienti:ll.c Amerioa.u. .Cyolo-
principles of electricity and magnetism are treated, peella of Beceipts, _otes and Queries. the greater part at the book is devoted to prac- Edited by Albert A. Hopkins. Con-
g�:� ::J'd��nfpu��tI�n�c��::y�s 

d�Wne o;nc"o"::::�e"d taining 1 5 , 000 selected formulas. 8vo. ; 

In every-day practlce_ 734 pages. Cloth, 1115.00. Sheep, lIIa.oo. Half morocco, . . . . . .  , . ,  _ • . • . .  _ . _ . .  1116.50 GAS :£lrGIlIlEB.-Modern Gas E:ngine. and Over 15,000 selected receIpts are bere collected. Produoer Ga.s Plan ta. By R. m. Mathot. nearly every branch ot the us�ful arts being repre-8vo. ; 314  pages ; 152  illustrations . . •• 50 sented_ The Blphabetlcsl arrangement wltb abuD-
A practical treatise setting forth the prlnelples dant cro.. references makes It a n  ea.y work to of gas engines and .producer deSign, the selection consult. It has been used with equal .uccess hy 

Bnd installation <>f an engine, condition. of \ler- chemIsts, technologists, and thos. unfumlllar with feet operation, prodncer gas engines and their po.sl- the arts, and Is a book whicb Is useful In the bp�!�;S, '  w\�� �a�aop�e�a�n e�ti�jte �y
d

dr�����r
, 
::� laboratory, factory, or home. 

BBI'EB:£lIlCE BOOX.-Scleu.t11l.c America.:u. all engines. Beferenoe Book. Compiled by Albert GAS :£lIlGIlIlES.-Ga.s, Ga.soline, and OU A. Hopkins and A. Russell Bond. Con-:£Dgines. Including Producer Gas talnlng 5 0 , 000 facts. 1 2mo, ; 616 pages ; Plants. By Gardner D. HIscox_ 8vo. ; illustrated . . • _ . _ . . . .  _ _  ' "  , . , . ,  . _ . 1111.50 
4 4 2  pages ; 351  illustrations , . . - . . .  I$2.SO This book deal. with matters of interest to A complete book on the subject tor gas engine everybody. It contains 50,000 tacts, and Is mucb owners, gas engineers. and lntending purchasers -ot more c-omple-te and more exhaustive than anytbing gas engines, treating fully on the construction, in- 01 the kind which has ever been attempted. It Is 

staUation, operation, and maintenance of gas, Indispensable to ever.r family and bUSiness wah. 
gasoline, kerosene, and crude petroleum enJlnes, It Is a book for every·day reference-more useful 
with special Information on producer and suction than an encyclopedia, because you will lind wbat gases. yo-u want in 8 n instant in a more condensed form . GAS Zl!fGIlIlZS.-CJa.s Engi1le Oonstruction. STEAM ElIlGIlIl:£_Koderu. Steam :£ngi-By H. V. A. Parsell and A . .T. Weed_ :u.eering in Theol'3' a.n.d Pra.ctice. By 8vo. ; 304 pages ; 145  illustrations . .  1(12.50 Gardner D. Hiscox:. 8vo. ; 487  pages ; A practical treatise describing the theory and 405  i llu stration s . .  , . . . . . .  , . , _ • • . - $3.00 
f:����Pt:�d O�h!h�e:!i�o�n':f !0":8��!lro": ::1 :a��:::� Tbls I. a complete and practical worll: Isslled for 
horse-power gas engine, with 1l]ustrationB of tbe stationary englnee.s alld lIN'men, dealing with the 
work in actual progress, togetber with the dlmen.. care and m;p nag(loment or boileora, engines. pumpH. su�rheated steam, refrigerating machinery� dynnslolled working drawings giving clearly the sizes mas, motors, elevators, aIr compressors, alld all of the various �etaUs. otber brancb�s w.lth wblch the modern engIneer B:EATJlIlG.-PractioaJ stea.m and :H01: must be famUlar_ Water :Heating and Veu.tilatio:u.. By T:£LEPHOl!f:£ Telellho Co t otl :rn Alfred G. King. 8vo. ; 402 pages ; 304  staIla.tlon;- Wlr1l1g�e O:e�a�on,on, a.n.d i llustrations. • • . , • • • • • . • •  - - • • , . - . S3.oo Kal.n.tena.:u.ce. By W, H. Radclifle and An Original and exhaustive treatise , prepared tor H_ C. Cushing, .Tr. 16mo. ; 1 71 pages ; ��i �":te�f b��tl���a�:� �'!nWI�tt,'i.�lne��eO�t:�'ii:..r:'d 125  illustrations . . . - . . . • . . . . .  - - • • .  '1.00 
and latest book publlsbed. Describes all at tbe A practical book Intended for etectrlclans,  w i re-
princlpa.l systems of steam� hot water. vacnumf men, engineers, contractors. nrcbitpcts, a.nd otbers 
vapor, and vacuum-vapor heating. togetber wltb the in terested In the Installation ot telephone ex
new accelerated systems of hot water cireulatfon, changes In accordance wftb standard pra.ctlce. In
Includtng cbapters on up-to-date method s of ventl- trlcate mathematlcs are avoided, and all apparatus. 
la tion. circuits, alld systems are thoroughly described. 
KYDBAu:r.IC�:Hydralllio Engineering. By ��C�lU';'j�.

ng tables, whlcb are very helpful, 11m 
Gardner D. Hfscox. 8vo. ; 315  page s ;  TOOLS.-Amerioan Tool .aking and Inter-3 0 5  i llu strations . • - . • • • • • • . . . . - - - . f4.00 changeable Ka:u.ufacturiDg. By .T oseph 

po�er.
r
a;��ea�.:;':��es t��at�:terOnfo:h'i.ll P�0.r.';J!::: V, Woodworth. 8vo. ; 535 pages ; 601  

Including tile measurement o f  streams, the fiow of i1lu8traUons. . . . .  , . . • . . .  , . . . . . • - . ".00 
water in pipes Qr condults ; the horse-power of A complete practical treatfse contaIning a valu-
falling water ; turbIne and Impact wllter wheels ; able collection at drawings and descrIptions at de
wave motors ; centrlfugsl, reciprocating, and alr- vIces, the results of the Iluthor's own experience. 
lift pumps, etc. TOOLS�.oderu. lIIlachine Shop Tools. Bv 
Il!I"D"Q'C':l'l:Olll COILS.-fte De.i!l'1l and COD- W. H. VanderVoort. 8vo. ; 552  pages ; struotion of InductiOD CoU.. By A. 673 Illustrations • . . . . . . . . . . . . . . • .  -",00 FrederIck Collins. 8vo_, 295  pages ; 160  A new ami fully Illustrat�il work describing In illustrations. _ . . . . • • . . . . • • • • . . . . .  1J3.00 every detail the construetion , operation, and 

This work gIves In minute detailS full practical manIpulation ot both band lind machine tools ' 
directions tor making eight dlaerent sloes ot �ons, being a work ot practical Instruction In all elas.�� 

I f 11  giving Ii 'AI Inch spark of machine sbo:> practice. I�r; ��rg�O�nea g���g �f-lnch sparks. The dlmen- WlBIlIlG.-:£leotrio Wiring; Diagrams and olons of each and every part down ta the smallest Swltohboa"rd._ By Newton Harrison. screw are given . and the descrIptions are wrlt t�n 12rno. ; 2 7 2  pages ; 105 illustrations. In language easily comllrehended. 1111.50 LAT:H:£�Modern America.u La.the Practice. This work I. a thoroughly prllctical treatise on By Oscar E. Perrigo. 8vo_ ; 4 2 4  pages : electric wiring In alt Its l"anclies. beginning with 314 illustratlons _ . . . . . . . . .  - • • • • _ . .  $11.50 the simple �il"{!ult and workIng up to the practIcal A new book aescrlblng and Illnstl'llttng the very every-day pmhlems, all beIng presented In a sImple latest practice In lathe and borlng ml11 operations, and Intelll(!;ent manner. It Is In every respect a liS well as the construction of and latest develop- handy, welt written, Instructive. comprehensIve �:�::. !i d::bln,::af:.i:
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once more over the top sprocket drum 
and pulley where it meets the picture 
film traveling from the upper spool, and 
the operation is repeated. 

The grave disadvantage of the revolv· 
ing disk is that the screens therewith 
have to be, ' as it were, standardized ; 
that is to say, must be such that they 
are equally applicable to any picture' 
that may be used in projection irrespect
ive of the densities of , the color filters 
used in photographing. This often de
stroys or depreciates the true color 
effects and values. On the other hand, 
with the band it is possible to secure 
the same relative color screens that 
were used in taking the picture, so that 
the latter is virtually projected through 
the same color filters as were employed 
for photographing. 

Scientific American 

Your b est negatives 
d e s erve, and y o u r  
p o o r e r  n e g a t i v e s  
n e e d :-

V E L O X 
It's the only paper that is made 
with sole reference to the require
ments of the amateur nellative. 

.(/' ,:yOUr' develope,. alta finisher doesn!t usc 
:;�:Joe�:ile us; 'We 'Will lell �{lU of (Inc 

NEPERA DIVISION, 
Eastman Kodak Co.,  

ROCHESTER, N. Y. 

to 4 inches at the ends, and that of the 
"Justice" varies from 11 inches· to 5J,2 
inches at  the ends, it  follows that the 
vitals ot both these ships would be quite 
secure against the attack of the "Inflex
ible" at this range ; although it would be 
possible for her to penetrate both ships 
at each end of the waterline. Since the 
12-inch guns of both the "Connecticut" 
and the "Justice" are protected by from 
10 to 12J,2 inches of steel, they should 
be practically safe against penetration. 
On the other hand, the "Inflexible" would 
not fare so well, since her belt protection 
varIes ' from ' 7  Inches amidships to 4 
inches at the ends, and she would be 
theoretically penetrable by the , guns 
both her opponents at five miles 
Her 12-lnch guns, however" with a 
and barbette protection of 10 inches 
armor, would be secure against , pene
tration. 

It should be borne in mind, ' however, 
that these figures of penetration are 
worked out for impact at right angles to 

the armor. At theSe distant ranges the 
projectiles would be falling at an angle 
of several degrees, and therefore the re� 
sisting power of tlie armor on all three 
ships would be considerably higher than 
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quires quick, &eemrate footings 1" prove tor himself tbe worth 
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With the band, moreover, a new film 
can be, far more easily fed into the ma

chine. In this apparatus the gateway is 
of special design. The picture film has a 
short length of lead indicating succes
sively red, green, blue, in the order in 
which the exposures are made. All that 
is necessary to do is to open the gate
way, superimpose the one color filter of 
the endless band upon its corresponding 
indication upon the lead, and then all is 
ready for projection. The apparatus has 
been demonstrated in London and Paris, 
and the possibilities of the Friese-Greene 
system, owing to its simplicity and 
economy combined with truthfulness of 
color value and density, have attracted 
considerable attention. 
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dIe the unarmored, but could not pene
trate the armored portions of the "In
flexible," whereas the turrets and 
casements in which this secondary RUBBER E��J.%�i�:a���rs 

armament is mounted could be com- PARKER, STEARNS A CO . . 288-290 Sheffield Av., B'klYI, N. Y • 
'IRE VISITING WAR81IIP8-A COJIPARISON. 

( Oontinued from page 262.) 
point of bearing is most advantageous for 
her batteries and least advantageous for 
those of the enemy. 

Now, from what we have said above, it 
will be evident that when an all·big·gun 
ship meets one that carries a mixed arm
ament of big '¥uns and guns of medium 
caliber, she will endeavor to place herself 
at sumcient distance from the enemy to 

C H I E F  DRAFTSM A N  
wIllrutnct;�.Umltedaumborambitiou.m ... 1D 

Practical Drafting, Detai ling, Designing 
I know exactly th e  quality and quantity ot practical train
in,,_ knqwled"e and up·to-date experience you require to 
bold a position and advance to bi�heli _Jar,. and I rive ;:'������:dd::':cii�'�.L;��� .BqID_'. Bqlllpm ... ' OompaDJ" (IDe.) O�; m. 

be outside of the armor-piercing range of 'WIND SPRINGS 

pletely destroyed by the "Inflexible's" 
guns. Thus, for the 8.lnch ' of the 
"Connecticut" to penetrate the 7-inch 
belt of the "Inflexible," they would have 
to be within · 5,400 yards of that ship, 
and the 7-inch battery would have to be 
within 4,000 yards ; while the 7.6-inch 
gun of the ','Justice" would have to be 
within 5,000 yards to effect penetration 
at normal impact. On the other hand, 
the 6-inch and 7·inch armor which pro
tects the secondary battery of the "Con
necticut," and the 5J,2-inch and 4-lnch 
armor on the turrets and bases of the 
secondary battery of the F,rench shiP, 
would be at the mercy of the "Inflexi· 

its medium-caliber guns and wit�in the YOUR OWN armor-piercing range of her own bIg guns. 
She can only do this, however, by pos
seSSing a reasonable superiority of speed, 
and the greater her excess of speed the 

Our new circular illustrates and de

scribes how simply and cheaply this 
can be done. free for the askin�. ble's" 12-lnch guns. 

more completely will she be master of REMINGTON TOOL AND, MACHINE CO. 
the position. BOSTON, MASS. 

In this supposititious engagement to 
show the advantages of the , "Dread
nought" type of battleship over the type 
with ' the mixed armament, the "Inflexi
ble" with an advantage of 6 to 8 knots 

Applying these facts to the "Connecti-
cut," "Justice," and "Infiexible," we can 
see at once how completely the all-big
gun, high-speed, fighting ship of to-day 
outclasses the big and medium gun, mod
erate-speed battleship of the pre-"Dread
nought" period. The big·gun ship is 
vitally vulnerable only by the penetration 
of her waterline or of the barbettes and 
turrets in which the 12-inch guns are 
mounted. The greater part of the per
sonnel of the pre-"Dreadnought" battle
ship, on the other hand, is stationed at 
the numerous guns of the secondary bat
tery, where they are protected by com
paratively light armor ; and even at the 
fighting 'range of five miles they would 
be exposed to complete destruction by 
the high-explosive, 12-inch shells. 

GUN POWER.-Comparing the three 
ships on the basis of gun power, we find 
that the "Connecticut" carries four 12-
Inch 45-caUber guns, eight 8-inch ' 45-caU
ber guns, and twelve 7-inch 50-caliber 
guns ; the "Justice" mounts four' 12-inch 
50-caliber guns and ten 7.6-inch 45-caUber 
pieces ; while the British "Inflexible" 
mounts eight 12-inch 45-caliber guns, but 
no secondary armanIent. Now, at a fight
ing range of five miles, the 12-inch gun 
of the "Connecticut," firing an 850-pound 
shell at 2,700 feet per second velocity, can 
penetrate 8 inches of Krupp armor ; the 
12-lnch gun of the "Justice," firing a 731-
pound shell with a muzzle velocity of 
3,000 feet per second, can penetrate 7 
incites of Krupp armor;  and the 12-lnch 
gun of the "Infiexible," firing an 850-
pound shell at 2,900 feet per second, at 
the same range can penetrate 9 inches. 
Now, since the belt armor of the' "Con
Jlectlcut" varies from 11 inches amidship 
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centration of fire on each ship in turn, 
coupled with the vulnerability of the 
armored positions of the secondary bat
teries, apd the great exposure of 
the crews of . those batteries, would 
not go far .. to offset the lighter 
armor protection of the "Inflexible." 
By taking skillful advantage of her 
superior speed, and if the gunnery on all 
three ships were equal, it Is conceivable 
that she might win the fight. Should 
she be getting the worst of it, on the 
other hand, her higher speed would leave 
her free to draw out of the conflict, when. 
ever her commander saw fit. From what 
we have said, however, it Is evident that 
ship for ship she would be more than a 
match for ' either vessel alone, and in a 
duel she would probably close in to 6,000 
or 7,000 yards, and try to overwhelm 
the enemy quickly with her 12-inch guns. 
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I�*-ill " CASrE'££ " 
Drawing, Copying and Ink Pencils 

Sold by all stationers and dealers in artists' and drawing materials. 
Samples worth double the money will be sent you on receipt of I 0 cts. 

A. W. FABER 49 Dickerson Street, Newark, New Jersey 

Please mention the SCIENTIFIC AMERICAN when writinl( to advertisers 

Royal Works, 

Fayette 

County, 

Penn. 
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W. J. Rainey Corp. 

Roofing and 

Siding of 

Asbestos Protected 

Metal 

You Ought To Know About ---- -- ---- ----
Asbestos 

Protected Metal 

The Real Fire-proof Roofing 

Enti rely different from anything you 

have used or seen - combining the 

strength of steel with fire, moisture, and 
fume-proof protection of asphalt and 

asbestos. Its pecu liarly effective con

struction makes it look better and wear 
longer than any roofing or siding on the 

market-makes it the most economical, 

the best material for your factory bui ld
ings. A color and grade for every roof 

-for every wall, eastern and western. 
·Write to-day for this 

free book 

Don·t wait unti l  you are 
ready to bui ld a new 
plant-don · t  wait u ntil 
your present build
i ngs need repairs. 
Get this book on 
your de�k at once 
- keep i t  ready for 
i nstant use. It will 
cost you nothing 
- it will give YOU 
v a l  u a b l  e i nfor 
malion on the 
one best ma
terial  for roof
i n g, s i d i n g, 
an d  -c e i  l i n g  
i n  your factory. 

It Tells The Whole Story 
About this wonderfully effective building ma
terial - gives you details of construction shows 
you why i t reduces construction costs, requires 
no outlay for painting and repairs. reduces 
insurance rates. You will see for yourself why 
Asbestos Protected M etal means strength, dura
bilily. and economy in your buildi ngs. Get this 
book at once. I t  will cost you nothing-the in-
5ormation is worth dollars to any man. Dictate 
your request to your stenographer now. 

Asbestos Protected Metal Co. 
P. O. Box 222, Canton, Mass. 

Agencies in all Principal Cities 

���iff)N TYPE WRI TERS 
IN T U E  UNITE)) STAT E S  

F o r  one-lul.U' to two-t h l r d iol  l NHJ than the cost of new machines we se l l  s l ightly 
used typewriters thoroughly rebui l t,  and 
gunrun tecd good u s  new .. ''' ri i o;!  for 
c:ltalog- of barg�ln prict!s. Surprisiug' values  in Smith Premiers, Reming-tons :lil t! }-ay 
Sll')It:8. We ship m�chines for approval to any }loint in the Ullited States alld ren� nmcbmes anywhere. 

n O O KW..EL L.BAU N E S  CO., 320 llaldwill D1dg., eMengo 

Typewriter Bargains 
1!!1l5 to 1!!65 

Many in use less than sixty days ; are 
2'ood al new ; we guarantee them. Write u,heforeyou DUY. We ba\'e all Dlak,s at biggest bargains ever offered. 

shipped subject to examination. 
DIeLAUG}[LIN TYPEWIlJTEIt EX. 
111 Ozark llIdg. 

,e�'_I' li�eL��t:m��g -\�il����� g,,��:�� � teed foreve r - stands filing like a. 
diamond - stands heat like a dia
mon d - has no paste, foil or artific· 
l al backing. Set only in solid gold 
mountings. 1·20th the cost of dia· 

monds. A marvelously recon structed gem-sent on approval. Write for our catalog De Luxe, it',!S free. 
Remoh Jewelry Co. , 453 N. Broadway, St. Louis 

N O R F 0 L K Presents Attractions Unex-

V I R G I N I A celled on the Atlantic Sea· 
board to Capital for Inve st· 

ment, and to Home-Seekers for Residence. For 
Equable Climate, Transportation Advantages , or 
Lo�ations for Manufacturing Plants, it has no 
Superior in this Coun try. A Handsome Booklet 
setti n g  forth the Above has just been issued, 
and will be mailed free on application to 
The Industrial CommissioD of the City of Norfolk, Virginia 

WE WILL l\'IAKE :�t1J��:��I� 
manufacture of any metal novelty. Antomatic mach i nery, tools , dies aDd expert work our special1. 
AUTOMATIC HOOK « EYE CO .. Hoboken , N. • 


