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THE TURBINE THE COMPLEMENT OF THE COMPOUND 
ENGINE. 

In a discussion at the last meeting of the Institution 
of Naval Architects in England of the best method of 
combining the reciprocating engine and the steam tur· 
bine iR the propulsion of steamships, the proposition 
was made that the best results would be obtained if the 
reciprocating engine were of the compound type. In a 
recent discussion of this subject in the Shipping World, 
a member of the Institution claims that the consump· 
tion of 100 pounds of steam per hour at an initial 
pressure of 10 pounds to the square inch would give 
2.4 horse-power in a reciprocating engine, and 4.18 
horse-power in a turbine. The wide difference be
tween 2.4 and 4.18 horse-power can, of course, be 
secured only when the steam is of low pressure. 

We have already pOinted out in this journal that 
the impossibility of carrying the expansion in a recipro· 
cating engine down to the low point that is possible in 
a turbine, is due to the fact that the low-pressure pistoR 
woul<\.. have to be of such enormous size and weight, 
that the additional power secured by the increased 
expansion of the steam would be used up in overcom· 
ing the increased friction due to the heavy moving 
weights. In tramp steamers, and all steamships with 
a full model at the stern, it is advisable to use a large 
propeller running at a low rate of revolution. In a 
triple-screw vessel of this class, it is suggested that the 
best arrangement would be to use a compound recipro
cating engine for the center propeller, and propellers 
running at a high speed of revolution driven by two 
turbines in the wings. We understand that in the new 
'White Star liners "Olympic" and "Titanic," which, 
however, arc vessels of fine form, the wing propellers 
wiII be driven by reciprocating engines, and the center 
propeller by a: low-pressure steam turbine. 

FUTILE CRITICISMS OF THE LOCK CANAL. 

During the interval which has elapsed since the in· 
dorsement by an expert board of engineers of the plans 
upon which the lock canal at Panama is being built, 
we have made it a point to read much of the literature 
which has appeared in condemnation of the lock canal 
and in favor of one at sea level. This criticism has 
been distinguished more by the frequent, we had almost 
said the invariable, anonymity of the writers than by 
any originality in the arguments set forth. Why this 
medesty, and why should "An En!;ineer" or "An 
Eminent Engineer," or a "Specialist in Canal 'Con
struction" withhold from the public the immensely 
illc�eased weight which wouln be given to his argu· 
ments by the publication of his distinguished name? 

We have read these letters, mainly in the hope that 
some new facts might be presented which had hitherto 
been overlooked, and which would have a serious bear· 
ing upon the question of the relative value of the two 
types of canal ; but we have to confess that we failed 
to find anything more than a wearisome reiteration of 
theories and propositions, and very little pertinent 
criticism of the actual facts as they were clearly set 
forth by the late Engineering Board. 

The four great questions to be answered in a com
parison of the two types' of canal are, first, as to prac-_ 
tic-ability of construction; second, as to time of construc
tion ; third,- as to cost; and, fourth, as to speed and 
safety of navigation. 

As to the practicability of the lock canal there is 
not a single element of the engineering problems in-
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volved which has not been subjected to a larger amount 
of preliminary experimental investigation than has 
been applied, probably, to any previous engineering 
work of magnitude in the history of the world. In 
every case, the outcome of these investigations has 
been to establish, in a most emphatic way, the feasi
bility of the proposed method of construction. With 
regard �o the sea-level canal, on the other hand, there 
are several questions, most vital to the security of the 
canal, which have received practically no investiga
tion, and against which there is at present a very seri
ous element of doubt. Regarding the questions of time 
and cost, it is now known that it would take six years' 
more time and $200,000,000 more money to build a sea; 
level canal, and this canal, when it was finished, would 
provide a channel only half as wide as the narrowest 
width of the channel of the lock canal. And, lastly, 
regarding the question of speedy and safe navigation, 
it has been shown, and never disputed, that the lock 
canal will provide a navigable channel three hun· 
dred feet wide in its narrowest section, which, by the 
way, extends for only about one-seventh of its total 
length, and that for the other six-sevenths it will be 
from five hundred to one thousand feet wide. The sea· 
l(,vel canal, except for a few miles of 500-foot width 
at each entrance, would consist of a narrow and tor
tuous channel, never over 150 feet in width. Prac
tically every navigator who has passed upon the merits 
of the two canals from the standpoint of the pilot 
house, has pronounced emphatically in favor of the lock 
canal. 

Meanwhile, in spite of the efforts of a few contrac
tors, disappointed promoters, and pseudo-engineers, to 
raise a tempest upon the deep waters of the correspon
dence columns of the daily press, the work of building 
the lock canal at Panama moves forward at an ever
accelerating rate. The last report of the chairman of 
the Isthmian Canal Commission, covering the month 
of March, shows that the grand total of all previous 
monthly excavations has again been exceeded, the total 
amount removed being over 4,000,000 cubic yards. This 
rate of excavation is not far from double the rate 
which was expected when the estimates for the present 
lock type of canal were made. Furthermore, a recent 
dispatch from Col. Goethals states that,the total amount 
of excavation done since May 4th, 1904, when the 
United States began the work of construction, has been 
73,124,849 cubic yards ; and that of this total over one
half; or 38,059,180 cubic yards, was taken out in the 
last twelve months. There yet remain to be excavated 
101,541,746 cubic yards. The building of the Gatun 
dam and concrete locks will be the controlling time
factor in the question of finai completion, and the indi
cations are very favorable' for the opening of the canal 
en, if not before, Janu�ry 1st, 1915, the date set by the 
Chief Engineer. 

CONDITIONS OF THE BATTLESHIPS AFTER �HE LONG 
CRUISE. 

A correspondent, writing from one of the far Western 
States, incloses a clipping containing extracts from an 
article reprinted from a New York paper in which it is 
stated that the voyage around the world "practically 
wrecked the ships which took part in it" ; and that the 
present extensive aiteratioR to the upper works of the 
ships is being done to remedy certain serious defects 
that were discovered during the cruise. Our correspon
dent asks to be told whether the facts are as stated. 

The facts are not as stated; nor is there a word of 
truth in the whole story. We would not take the 
trouble t6 refer to this false criticism were it not that 
the report seems to have originally emanated from 
Washington, and to have sprung from the same source 
and the same cIty from which has come so much of 
the destructive criticism of our navy during the past 
two years. 

How maliciously untrue is this story is shown by 
the fact that the sixteen battleships that made the 
cruise returned in absolutely first-class condition, and 
that the repairs which are strictly chargeable to the 
cruise are a mere bagatelle as compared with the annual 
cost of maintaining the ships for the same period of 
time. At the New York yard there are at the present 
time for overhauling, the battleships "Rhode Island," 
"Nebraska," "Connecticut," and "Ohio." The repairs 
Oll. these ships that are traceable to the cruise, and come 
outside of the regular repairs incidental to the periodi
cal overhauling, will not average over $20,000 for each 
battleship. This low figure, be it remembered, covers 
continuous service for a period of ·over a year, and on 
a course that reached for 45,000 miles through the 
seven seas. The cost of maintaining a battleship in 
commission during ordinary service, for one year, is 
about $300,000 ; and that such extraordinarily severe 
service should have involved so small an extra cost for 
repairs must be considered a most creditable record, 
and a high tribute to the excellence of the ships. The 
most conspicuous evidence of wear and tear was in the 
linoleum with which the steel decks are covered; and 
this was due to the coaling and ceaseless tramping to 
and fro incidental to the multitudinous duties of life 
at sea. 

The structural changes, which are almost entirely 
confined to the upper works, are not in any sense due 
to lessons learned during the voyage, and certainly 
they are not to be regarded as a "remedying of glaring 
defects and suddenly revealed weaknesses." As a mat
ter of fact, the work was recognized as advisable long 
before the fieet started-on the cruise. The principal 
changes are the removal of bridges, the taking out 
of the old military masts and the substitution for them 
of the new circular latticework masts for carrying the 
fire-control platforms. The after bridge and its asso
ciated armored Signal tower have been removed, and 
the forward bridge haill been greatly cut down. The 
extensions of this bridge on each side of the conning 
tower are now so arranged that they can be quickly 
removed in time of battle, the captain of the ship being 
henceforth compelled to take his station within the 
conning tower, where he properly belongs. By the reo 
moval of top hamper it will be possible for the cap
tain to command the horizon, except through that arc 
of. it which is shut out by the smokestacks. 

This change will remove one more of the picturesque 
and popular episodes of the earlier days of sea fight
ing. The captain will no longer fight his ship from the 
flying bridge and in the open. The conning tower was 
built for him, and a due regard for the issues of the 
battle demands that he remain within it. It was the 
death of Admiral Vithoft of the "Czarevitch" that threw 
the Russian line into disorder in the great sortie from 
Port Arthur, at the very time when the chances of 
shaking off the Japanese seemed favorable. The cap
tain of one of the battleships in that fight told us that 
the Admiral was struck by a shell, as he was leaning 
with folded. arms upon the railing of the bridge watch
ing the Japanese line. That shot also wrecked the 
conning tower, it is true; but the . latter was of a 
design which would not be considered in our own 
navy. 

In addition to the removal of top hamper, the whole 
of the accumulated layers of old paint throughout the 
ships is being removed; and in future, with a view to 
further reducing weights, no ship wiII be allowed to 
carry an accumulation of stores beyond the regular six 
months' supply. As showing \ the absurdity of the 
statement that the structural changes mentioned above 
are being made in order to bring the "deeply-laden 
ships" up to a lighter draft, it may be mentioned that 
when the alterations are completed, the draft will be 
only from '%" inch to 1%: inches less than before. 

The cruise was a splendid thing for the ships them
selves. Of this the public may rest well assured. There 
is no surer way in which to insure rapid deterioration 
of a ship than to keep her moored in harbor. Con
versely, there is no better way to maintain a warship 
in first-class physical condition than to keep her con
stantly on the move. 

ORNAMENTATION IN LAKE-DWELLERS' HABITATIONS. 

Traces of ornamentation have been found upon the 
remains of lake-dwellers' huts, which seem to show 
that these were ornamented on the outside by designs 
in relief. Such designs were executed upon the outer 
clay covering which was placed on the timbers of the 
structure, and they were cut or imprinted in the clay 
while it was still soft. However, such ornamentation 
is not to be found on all the lake-dwellers' habitations 
with which we are acquainted, and the only traces of 
it come from the Bourget lake in France, not far from 
Switzerland. Fragments of clay containing the orna
mentation are now at the Chambery museum, and they, 
have been examined by M. L. Schau del. According 
to him, they consist of lines traced by a pointed tool, 
formiRg rectangular or circular bordering which con
taiJas stamped ornaments. These latter are made up 
of three concentric circles and seem to have been 

'stamped in the soft clay by a terra-cotta mold. One 
of such molds was found at the Gresine lake-dwelling 
site. It is supposed that the dwellings were covered 
with clay on the outside, as all these dwellings had 
been destroyed by fire, and the specimens were intact 
on the ornamented side and blackened by smoke and 
partly baked on the other side. Had the clay lining 
been placed on the inside, no doubt the whole of it 
would have suffered. Besides, as the only light came 
from the door, the inside of the dwelling must have 
been very dark and there would be no reason for the 
ornamentation. M. Schaudel brings out some other 
points about such dwellings, which were determined 
from the remains discovered in a peat bog near Schus· 
senried, Switzerland, by M. Frank. The dwelling was of 
rectangular shape about 30 feet long and 22 feet wide, 
and was divided into two fooms. The walls were 
made of oak trunks which were split in half, the fiat 
side being placed next the interior, the cracks being 
stopped by means of. a thin coating of clay. The fioor 
was formed of several layers of split wood and clay. A 
fireplace was found in the smaller room, which no 
doubt served as a kitchen, while the larger room was 
probably used as a sleeping room. The latter had no 
outside door, and the single door was placed in the 
smaller room. A number of main timbers or piles were 
sunk in the lake bottom and also upheld the roof. 
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ENGINEERING. 
Reports from Washington regarding the lengthy 

crui::le recently completed by the United States steamer 
"Cheyenne," in which oil was used as fuel, are to the 
effect that the vessel was able to steam faster than 
iWith coal, and that her steaming radius of 1,500 miles, 
iWhich was her limit when burning coal, has been in· 
creased by the use of oil to 2,300 miles. 

The final plans are now being prepared at Twin 
Falls, Idaho, of what the engineers claim will be, 
when completed, the highest bridge in the world. It 
will serve to carry the tracks of an electric road across 
the Snake River Canyon at a point a short distance 
below the Great Shoshone Falls of that river. The 
under side of the bridge will be 700 feet in the clear 
above the water. 

The Ambrose Channel entrance to New York har· 
bor, which, when completed, will be 2,000 feet wide 
and 40 feet in depth, .has now been excavated through· 
lOut its whole length for a width of 1,000 feet. It will 
take about? two years and a half to finish the whole 
work. The completed portion has shown none of that 
tendency to silt up which was predicted, and it seems 
likely that the scouring action of the tides will serve 
to 'keep the channel permanently clear of shoals. 

Atlantic steamship records to the eastward were im· 
proved by the "Mauretania" on her last trip, when 
the distance from Sandy Hook to Daunt's Rock was 
covered in 4 days, 18 hours, and 11 minutes, at aver· 
age speed of 25.70 knots. The daily runs were 588, 
605, 610, 600, and 532 miles. For three days, from 
Thursday noon until Sunday noon, the average speed 
was 26.3 knots, and on the day when 610 miles were 
covered, the average speed was 26.5 knots. 

The Chicago, Rock Island & Pacific Railway is one 
of several of the leading railroads in the West which 
have equipped certain sections of their roads with 
telephones for train dispatching. Last August that 
road introduced telephone dispatching on its Selina 
branch, 50 miles in length, and later put the same 
equipment on 80 miles of road from Herington to 
Topeka, one of the busiest sections of the Rock Island 
Railroad. The results were so satisfactory that the 
company have now equipped the most important divi· 
sion of their road, between Blue Island and Rock lsI· 
and, consisting of 165 miles of double track, with dis· 
patchers' telephones. 

The sYltem of building embankments, 8Y running 
trains of Idaded cars on rails hung from a suspension 

,cable above the line of the embankment, is being used 
with great success, notably on a long and high em· 
bankment on the Lake Hopatcong cut-off of the Dela· 
ware, Lackawanna & Western Railway. Two cables 
are strung from a fixed to a movable tower, and sus
penders from the cables are attached to the floor beams 
of a portable track, which is carried forward ahead 
of the completed embankment a sufficient distance to 
allow a train of dump cars to be run upon it and 
emptied through it. The new method is more speedy 
and costs less than the old system of building a tres
tle and burying it in the embankment. 

The auxiliary survey yacht "Carnegie," which is be· 
ing built at the Tebo Yacht Company's yard, South 
Brooklyn, is making good progress. The hull is in 
frame. the deck beams in place, and about one-half of 
the ceiling and planking is done. It is expected that 
the launching will take place during the last week in 
May, and that the yacht will be completed about the 
Fourth of July. Immediately after her trial trip she 
will start for Hudson's Bay, and commence to make a 
series of magnetic observations along the proposed 
route of a new steamship line from Churchill to Liver
pool. In the autumn, after her' return to this city, 

. her bottom will be sheathed with yellow metal, and she 
will then be ready for her cruise in southern waters 
in 1910. The yacht is 155%; feet in length over all, 
and is built of strictly non-magnetic materials. She 
was illustrated and described in our issue of February 
20th, 1909. 

The present condition of work on the Pennsylvania 
tunnel system in New York is as follows: The exca· 
vation and concrete lining of the Bergen Hill tunnels 
are practically completed. The excavation of the tun· 
nels beneath the Hudson is also nearly finished, and a 
large part of the concrete lining is in ' place. The ter· 
minal station at 33d Street has received its granite 
facing on all four faQades, and most of the steel struc· 
ture of the station has been built in place. The four 
tunnels beneath Manhattan Island have been lined 
with concrete, and are ready for the laying of tracks. 
The tunnels below the East River have been com· 
pleted, and the terminal work in, Long Island City is 
well under way. During the current year the electrifi
cation of the system, track laying, signaling and in
terlocking, etc., is being actively prosecuted ; and the 
indications are that the whole work will be completed 
during the summer of 1910. 

Scientific American. 
ELECTRICITY. 

The Ohio State University is about to start a clasg 
in its Engineering Department for the teaching of 
wireless telegraphy. A complete wireless telegraph 
equipment is to be installed, and will inaintain com
munication with stations at Cleveland and Detroit. 

The Dlinois Central Railroad is adopting the tele
phone for train dispatching. The Superintendent of 
Telegraphs states that within a year all the main lines 
will be dispatched by telephone. The Burlington line 
is operating 1,400 miles in this way, so that it may be 
said that the telephone for train dispatching has passed 

. the experimental stage. 

A new form of arc lamp has just been devised, in 
which carbon disks are used instead of carbon rods. 
These disks are constantly rotated, and the arc takes 
place between the peripheries of the disks. Owing to 
the continuous rotation, the disks are consumed uni· 
formly. The lamps are small as compared to the ordi
nary type. The size of a 10-ampere lamp is but 20 
inches over all. It is claimed for' this lamp that it 
will burn 50 per cent longer than the rod type. 

The first lot of electric locomotives to, be used by the 
Pennsylvania Railroad -in its tunnels through New' 
York have just been ordered of the Westinghouse Elec
tric and Manufacturing Company. These locomotives 
are to be the most powerful ever built. Each will con
sist of two units, and each unit will be equipped with 
a 2,000-horse-power motor. The locomotives will be 
capable of running at a rate of 90 miles per hour. Two 
of them will be ready for a test this fall. 

One of the objectionable features of the ordinary 
street cars in large cities is the fact that they are pro· 
vided with leather hand straps, which are liable to ac· 
cumulate dirt and disease. As a substitute for these 
unsanitary straps a steel hanger has recently been 
devised, which is covered with porcelain enamel, so 
that it may be kept absolutely clean. These straps are 
being tried by the Interborough Rapid Transit Com
pany of this city. 

A new aXle train-lighting system has recently been 
devised, in which the generator is located in the bag
gage car of the train. The generator is placed in the 
body of the car, where·it is open to inspection at any 
time, and it is driven by belts from the axle of one of 
the trucks. The belts are made self-adjusting, so as 
to take up slack due to the flexing of the springs. A 
storage battery which is charged by the dynamo serves 
to furnish current for the lights when the train is 
standing still. 

A novel musical instrument has recently been ex
hibited, which resembles a piano, but the wires, in
stead of being struck with hammers, are vibrated 
by means of electro-magnets. The instrument is also 
provided with ordinary piano keys and hammers, so 
that it may be operated by them alone, or at the same 
time by hand and by the electro-magnets. It is said 
that the tones of the instrument, which is known as 
a choralcelo, resemble those of a stringed instrument 
and organ combined. 

A press message was recently sent by the New York 
Times to the Chicago Tribune by means of wireless' 
telegraphy from the tower of the Waldorf-Astoria Ho
tel to the Auditorium Annex in Chicago. The diffi
culties involved in sending the message, owing to the 
interfering and conflicting waves from other stations, 
showed that wireless telegraphy, at least in its pres
ent state, is not a serious competitor of wire teleg· 
raphy for transmission over land. It was only after 
repeated attempts to get the Chicago station that com· 
munication was finally el;!tablished. 

According to a recent press report, a new system 
of wireless telegraphy has just been completed by the 
German Telefunken Wireless Telegraph Company. The, 
system goes by the name of "singing sparks," and it is 
claimed for it that it produces continuous oscillations. 
How this system differs from the singing arc is not 
explained. If a system has been evolved by which 
continuous oscillations may be maintained with per
fect regularity, the value of it would be even greater 
for' wireless telephony than for wireless telegraphy, 
as it would enable one to send spoken messages over 
a much longer radius than has hitherto been possible. 

A new lamp for use in mines has recently been in
vented. The lamp is placed within a large glass globe, 
which is air-tight. Between the lamp and the globe 
pure air is inclosed, and when the lamp is lighted, the 
air is expanded by the heat_ In case the lamp should
be so injured as to expose the incandescent filament to ' 
the gases in the mine, the compressed air between the 
two globes is driven into the proken lamp before the. 
air of the mine can enter. The influx of compressed 
air extinguishes the lamp before the explosive air of 
the mine is able to reach it. The lamp is fed by a 
single-cell storage battery, which is inclosed in a cellu
loid case. It will burn for twelve hours on a single 
charge, and gives a light of between one and two 
candle-power. 

AERONAUTICS. 
On May 6th Lieut. Calderara, the Italian naval offi

cer' whom Wilbur Wright taught to operate his ma
chine while in Italy, became dizzy while making a 
flight, and slipping from his seat, fell a distance of 
45 feet to the ground, luckily without sustaining 
fatal injuries. Deprived of its aviator, the aeroplane 
crashed to Jhe earth and was badly damaged. This 
unusual mishap of Lieut. Calderara shows the need of 
an automatic control, which, should anything happen 
to the man at the helm, will keep the machine flying 
on an even keel in the direction in which the rudder 
is set. With the aviator strapped to his seat, the aer'o
plane would keep going till the fuel gave out, when 
it would probably Iflnd without damage_ 

In all probability the Aeronautic Society will be the 
first American organization to own a Wright aero
plane. Upon their arrival at New York negotiations 
were at once opened with the Wrights for one of their 
machines, a few of which are being made by them at 
Dayton, Ohio, for customers in this country. Though 
loath to take further contracts at present, both broth
ers thought they might be able to supply the Society 
with a machine and to teach a member to operate it 
within the next two months_ The average automo-' 
bilist can be taught in ten 15-minute lessons, accord
ing to the results obtained abroad in this line. The 
price ,of the machine is $7,500. With this and the 
$ 7,500 Curtiss aeroplane, together with its Morris Park 
race track aerodrome over which to fly them, the Aero
nautic Society offer'S advantages for those interested 
in practical as well as experimenfal aviation to be 
found nowhere else in the world. The opening flight 
exhibitions will probably be held May 29th and 31st. 

r The Wright brothers were entertained at luncheon by 
the Aero Club of America at noon on May 12th. Sev
eral congr'atulatory speeches were made by the acting 
president, Mr. A. Holland Forbes, and by Messrs. Col· 
gate Hoyt, Charles J. Edwards, and Gen. Bingham, 
Police Commissioner of New York. Botp. the broth· 
ers were congratulated on their achievements, and all 
the speakers mentioned the disgr'ace put upon our 
government by the failure of Congress to appropriate 
the $500,000 which was asked for by Gen. Allen for 
aeronautic purposes. Upon reaching Dayton, OhiO, 
their native city, the Wrights were given a prelim i
nary- ovation by the citizens, who, OIl the 16th and 
17th proximo, expect to give them a special celebra
tion, at which time they will probably make exhibi
tion flights. On June 10th, at Washington, President 
Taft will present the gold medals given by the Aero 
Club of America and also the Smithsonian medal and 
the medals given by Congress. Orville Wright will 
probably carry out the completion of the government 
contract at this time. 

The members of the Signal Corps at Washington 
recently inflated "Dirigible No. 1." The airship was 
in its shed fully inflated, and the tent had been 
erected near by to receive it, when a heavy thunder 
shower suddenly sprang up. The wind blew down the 
tent, and a bolt of lightning apparently passed through 
the balloon shed, going in one door and out the other, 
while several officers were present. Fortunately. the 
hydrogen gas was not ignited. On account of lack of 
facilities, it was decided to deflate the dirigible and 
take it to Fort Omaha, Neb., where there is an excel
lent large shed and a complete plant for making hydro
gen gas electrolytically. The gas has been transferred 
to the army balloon, and several ascensions have been 
made. With the taking of the dirigible to Fort 
Omaha, the army aeronautic work in the balloon line 
will be removed from Washington. but the tests of 
the Wright and Herring aeroplanes will be resumed 
at Fort M:yer next month. 

Mr. J. A. D. McCurdy, the secretary of the' Aerial 
Experiment Association (which has'lately disbanded ) .  
was i n  New York recently. He stated that during the 
past winter he bas flown more than 1,000 miles. hav
ing made over. 100 trips over a 9-mile course, care
fully measured and staked out upon the ice of Lake 
Bra

'
s d'Or. The machine used was the "Silver Dart." 

Messrs. McCurdy and Baldwin, of the A_ E. A., have 
formed a company to manufacture similar' machines 
in Canada. They have already nearly completed two 
aeroplanes similar' to the "Silver Dart." Among 
other things, Mr. McCurdy rather' upset the theory 
of wind gusts affecting an aeroplane in flight per
ceptibly, by stating that in his flights in Canada he 
had passed over promontories and near hills with
out having his machine affeCted in the least. At one 
time, when flying at Hammondsport, the end of one 
wing struck a branch of a tree as big as a man's arm, 
and broke it off, without having the equilibrium dis
turbed. In view of the above, and also of the practical 
demonstrations of cross-country flight already made 
by Farman and BIeriot. 'it does not seem probable 
that slight aerial disturbances will stop a machine 
from following the course of the Hudson River from 
New York ·to . Albany. and winning the Fulton Flight, 
in case the motor does not give put, 



KAEMPER'S DISCOVERtES IN THE MAMMOTH CAVE. 
BY DR. BORACH C. HOVEY. 

Clippings have been received from many newspapers 
to the effect that, because of the drought last sum: 
mer, the Echo River, the Styx, and other waters in 
Mammoth Cave had dried up, 
thus making possible, as 
never before, great discover
ies in regions before un
known. This false report is 
all the more exasperating for 
the reason that really the un
derground waters have been 
higher than formerly on ac
count of the setting back of 
Green River, in consequence 
of a series of dams and locks 
built by the government in 
the interest of navigation. 
All underground voyages are 
more difficult than they used 
to be; and certain locations 
once accessible are now closed 
by permanent inundation. An 
example of this is Steven
son's Lost River, now occlud
ed, on which Mr. F. J. Steven
son, of London, once sailed 
for seven hours in a boat that 
is still visible stranded on the 
floor of Gorin's Dome. 

INDEX 
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were at least three different ways to this locality, be
sides the one taken by Mr. Einbigler's party, and. 
later by myself. Then he pressed beyond the Cathe
dral to other domes, pits and grottoes. More than 
once he came across the name of Creighton carved on 
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In my f I' e qu e n t trips 
through Mammoth Cave last 
November, when the long 
drought was at its height, I 
found no indications that the 
cave waters had fallen more 
than is usual in summer, and 
I had an especially delight· 
ful sail on the deep, limpid 
waters of Echo River, whose 

Copyright 1907 and 1909 by H. C. Hovey. 

marvelous arches rewarded 
shout and song by as wonderful reverberations as ever. 

But it is perfectly true that remarkable explorationfj 
have been recently made, not because of the drought, 
but by reason of the systematic, skillful work done 
by Max E. Kaemper and Edward Bishop. To appre
ciate their work it must be understood that all pub
lished maps of the cave, including my own, 
were made under difficulties, without any gen
eral instrumental survey, which was allowed 
only in certain portions. 

Max Kaemper, whose name must be hence
forth identified w.ith Kentucky's greatest cav
ern, came from Germany to America to ac
quaint himself with American manufactures 
and mining methods, and also to learn the 
English language. After six months in the 
city of New York he took a trip, early in 1908, 
through the South and West, in the course of 
which he visited Mammoth Cave, with no 
thought of staying in its vicinity more than a 
week. But his week grew into a month, and 
then into a period of eight months, during 
which his thoughts by day and night were on 
the mazes of the cavern. 

In his first subterranean visits he was guided 
by my map of 1907, following whose courses 
he made his way to Hovey's Cathedral (de
scribed in SCIENTIFIC AMERICAN SUPPLEMENT, 
August 27th, 1907). He discovered that there 

., The Chimes" in l1am.moa.h Cave. 

Photographs cop�l,I� lUW b1 H. C. Gant4:r. 

Dr. Hovey's guide map of Mammoth Cave. 

the limestone rocks--a man unknown to the cave own· 
ers. In honor of this early and unknown explorer he 
named a large room "Creighton's Dome." To another 
still farther beyond he gave his sister's name, calling 
it Gerta's Grotto. These localities and some other dis
coveries are indicated OB my new guide map for 1909. 

The Karble Temple. 
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Those in local authority at Mammoth Cave began 
to feel that this young man was possibly learning too 
much about the cave, and they threw discouragements 
in his way. But at the suggestion of Mr. H. C. Gan
ter (who formerly had been for many years local 

manager), the controlling 
trustee, Judge Albert Cov
ington Janin, of Washington, 
D. C., gave permission for 
Mr. Kaemper, not only to ex
plore to his he,art's content, 
but to go ahead and do what 
many have long felt should 
be done, namely, make a com
plete survey of the entire 
cavern. Acc.ordingly it was 
done. 

When the time arrived 
,to terminate this great under
taking, Judge Janin did 
me the honor to invite me, as 
a veteran cave man, to visit 
Mammoth Cave, and see what 
had been accomplished. 

I did so last November. I 
found an honest young Ger
man, a b o  u t twenty - three 
years of age, an admirable 
draftsman, a fearless and 
capable explorer, and one 
ready to .answer any ques
tions put to him. He told 
me frankly that the dimen
sions of the cavern were too 
great to warrant any gen-
eral method of measurement 
other than pacing, to which 
he had been trained in mili
tary service. He also said 
that he had taken no baro
metric observations. He used 
a good surveyor's compass 

for taking bearings in the main cave and principal 
branches, but relied on a pocket compass for the nar
rower passages and crawlways. Though taking Ed
ward Bishop along as his constant guide, he relied 
altogether on his oWJl bearings and distances for direc
tion and never once lost his reckoning. His plan was 

to take the Main Cave and the Long Route as 
a kind of base line, from which to branch out 
in ,every direction. In every instance he fol
lowed any given passage to its remotest end, 
completing his sketch as he went along. Inci
dentally, his guide, Edward Bishop, the grand
nephew of the famous Stephen Bishop, served 
as his daily teacher in conversational English, 
with a result highly to the credit of both in
!3tructor and scholar. It was my earnest wish 
�hat the entire map thus patiently made by 
Mr. Kaemper might be given to the world. 
But the management, for prudential reasons, 
courteously decline to do this at present. The 
most that they have consented to do is to let 
me publish special sketches of the routes ordi
narily taken by visitors, and to allow me to 
consult with Mr. Kaemper in the revision of 
my own guide map for 1909, with a few correc
tions and additions. Thus it still remains true 
that the latter is the best guide map extant or 
that will prl)bably appear for some time. 

(Ooncluded on page 390.) 

In "Violet CUr." 



A WONDERFUL :HODEL OF THE STRASBURG CLOCK. 
In the Technological Museum of Sydney, Australia, 

il!l a working model of the famous Strasburg clock, 
which has been running for twenty years. The medi
eval original is considered one of the wonders o( the 
world. Mr. Richard B. Smith conceived the idea of 
making a model of this clock. He began the task on 
January I 26th, 1887, the ninety-ninth anniversary of 
the discovery of Australia, his native country, and 
completed it at the end of 1889. 

The work is all the more remarkable, because Mr. 
Smith has never seen the original Strasburg clock 
and could find no accurate description of the mechan
ism. The books simply told him what functions the 
clock performed, and he set about the task of building 
a clock which would perform all the functions of the 
original and others in addition. For that reason the 
operative mechanism of Mr. Smith's clock probably 
differs from that of the Strasburg clock. Every part 
of the mechanism as well as the outer case (with the 

Scientific AlIlerican. 
tries to tempt Judas, who pretends to be more faith
ful and bows more lowly. 

In the alcove beneath are the four ages of man. At 
the first quarter of the hour a child is seen with a 
hall in its hand. At the close of the quarter the child 
moves on, and in so doing he strikes a bell on the 
right once with his ball. At the second quarter of 
the hour a youth appears with a bow and arrow. As 
t�e quarter closes, the youth walks on and strikes 
the bell twice. At the third quarter a huntsman ap
pears who, as he passes away, strikes the bell with 
his gun three times. At the fourth quarter an old 
man appears who strikes the bell four times with 
his stick. A skeleton in the background strikes the 
bell once on the left-a death knell indicating the 
close of life. Next is seen a sphere within a semicircu
lar niche, which represents the moon, one half black, 
the other silvered. The sphere shows the phases of the 
moon as it revolves in 29lh days. Beneath this sphere 
Mr. Smith has introduced in his model a tidal dial 

A, Twelve apostles mechanism; 
B, four ages of man (old man out 
of view); C, main clock movement, 
goin.� and striking trains ; D, lunar 
and tidal train; E.orrerymechan
ism; F, annual train, driving the 
orrery; G, meAn time dial; H, as
tronomical dial; I, heathen deities 

years, and also Neptune, which has a period of revo
lution of 164 years.' Below the orrery is the dial 
showing mean time. On each side of the dial is a 
cherub, one of whom strikes the quarters and the 
other of whom turns the hour glass. Beneath the 
dial are the seven anciell.t deities representing the 
days of the week, Apollo (Sunday ) ,  Diana ( Monday ) ,  
Mars ( Tuesday ) , Mercury (Wednesday ) ,  Jupiter 
,(Thursday) ,  Venus ( Friday ) ,  Saturn (Saturday) .  In 
the center of the clock at its base is the grand astro
nomical dial, showing the apparent motion around 
the. earth of the sun, moon, and stars from the first 
to the fifth magnitude. The original clock at Stras
burg shows a planisphere of the northern hemi
sphere, while Mr. Smith's dial shows the south
ern hemisphere. The dial shows the times at which 
these bodies rise, south, and set, the age of the 
moon, and its phases, the date, the time of day or 
night, and the signs of the zodiac, through which 
the sun and moon pass during the year. To the 

mechanism (chariots); J, chief 
cities dial mechanism; K, cycle of 
Bun mechanism: L, Bolar time me
chanism; M, cycle of the moon; 
N, cock mechanism; 0, going 

train-weight; P, striking train
weight; R, main driving shaft. 

A one-fifth scale model of the famous Strasburg clock which performs all 
tbe functions of the original clock and others besides. 

The principal parts of the mecbanism of Mr. Smith's model of the Strasburg 
clock. 

exception of the carvings and paintings) was made by 
Mr. Smith himself. 

The Strasburg case is built of marble, and stands 
sixty feet high. The case of the model is constructed 
of cedar and is twelve feet high. In the first alcove 
in the central tower the procession of the twelve 
Apostles takes place. As the clock strikes twelve an 
organ is heard playing sacred music. The doors on 
the right of the alcove are seen to open and the first 
Apostle, Andrew, appears. As he comes forth the 
doors swing open and the figure of the Saviour em
erges. Andrew turns as he reaches the center and 
bows his head. The Saviour responds with a bow 
and raises his hand in salutation as each Apostle 
passes by, until the sixth Apostle-Peter-appears. 
As Peter comes forward Satan appears in a window to 
the left. He lifts his hand and tempts Peter, who 
turns his back on the Saviour. Simultaneously the 
cock on the weight tower flaps his wings and crows 
three times, in celebration of Peter's steadfastness. 
The other apostles pass by the Saviour and bow. 
When Judas approaches, Satan appears again and 

A WONDERFUL :HODEL OF THE STRASBURG CLOCK. 

which shows the rise and fall of the tides, a feature 
not to be found in the original clock at Strasburg. 
Around the niche containing the sphere is the Eng
lish equivalent of the G€rman inscription: "What is 
there equal to the dawn, beautiful as the moon, radi
ant as the sun?" Beneath this we read: "Deus Lux 
Mea Quem Timebo." ( God is my light, whom shall I 
fear. ) The dates 1838-1842, between which the old 
clock in Strasburg was reconstructed, appear between 
the Latin and English inscriptions in the center of 
the main case. Beneath the date is a grand golden 
orrery on the Copernican system. In the center of the 
orrery is a large gilded ball representing the sun, 
around which the solar system revolves. The planets 
are represented by ivory spheres. The nearest ivory 
planet to the sun, Mercury, revolves in 87 days 22 
hours. Next come Venus, revolving in 225 days, the 
earth in 365 days 5 hours 45 minutes 48 seconds, Mars 
in 687 days, Jupiter in 12 years, and Saturn in 29lh 
years. Those are the six primary planets, all that 
are shown in the original clock. Mr. Smith has added 
Uranus in the model, which planet revolves in 87 

right of this dial is shown the cycle of the sun, which 
shows the position of the sun in the constellations 
every 28 years. At the end of this cycle the sun is 
in the same position as it was in the beginning and 
in the same constellation. The central dial indicates 
solar time, and shows when the sun passes the meri
dian. Thus on April 15th, June 14th, August 31st, and 
December 25th it passes the meridian precisely at 
noon. At other times it varies from 16 minutes to 
noon to 15 minutes past. The next dial shows the 
cycle of the moon, which is 19 years. All the phases 
of the moon appear on the same day and date as 
they did 19 years before. To the left of the astronom
ical dial in the original Strasburg clock the feast and 
fast days of the church are indicated. Instead of 
these Mr. Smith's model shows the time in some of 
the chief cities, New York, London, Dublin, Berlin, 
and St. Petersburg. 

There are a number of oil paintings on the case. 
Those around the orrery represent the four seasons. 
Around the astronomical dial are paintings of the 
four kings Clovis, Dagobert, Charlemagne, and Louis 



XIV, each in their time patrons of the alts. 0. the 
front of the weight tower are paintings of Urania, the 
Muse of Astronomy ; Nicholas Copernicus, the famous 
astronomer ; J. B. Schnilgue, the maker of the recon
structed Strasburg clock ; three fates spinning, measur
ing and cutting the thread of life. A spiral staircase 
in the original leads to the mechanism in the central 
tower and to the church tower. In 1890, at the instiga
tion of the Hon. Bruce Smith and Sir William McMil
lan, the New South Wales government decided to pur
chase Mr. Smith's model and appointed the Hon Bruce 
Smith, Q. C., minister for public works, and the Hon. 
J. H. Carruthers, minister for education, to make the 
purchase for the Sydney Technological Museum. 

• ' .  I • 
KAEMPER'S DISCOVERIES IN THE MAMMOTH CAVE. 

( Ooncluded from page 388. ) 
Should the occasion arise for selling the 

Mammoth Cave estate, it would be to the advantage of 
the owners to possess this complete and exclusive sur· 
vey made by Mr. Kaemper at their own expense. The 
fact that such a survey has been made is of interest to 
men of science. But by far the larger part of it will 
never be seen by any except "cave cranks" ; and even 
now the average visitor sees only about the tenth part 
(If what is found on the guide map. 

Yet it ought to interest the general public that the 
new survey covers about fifty miles more than the 
hundred previously mapped ; and that, not counting 
mere enlargements, there are now known and located 
69 pits and 39 domes, or in all 120 vertical shafts, 35  
of which are newly discovered. As yet few of them 
have been named. Mammoth Cave is really a conge
ries of hundreds of caves joined into one vast cav
ern by the breaking down of walls and floors through 
at least five distinct levels or tiers. This fact is only 
partly indicated on the standard guide map; but in 
the new survey the levels are shown by proper shad
ing or colors. As an example, the combination known 
as Ganter Avenue, and which was accurately surveyed 
by myself some years ago, includes Black Snake Ave
nue, Indian Avenue, Welcome Avenue, etc., making a 
total of 8 ,500 feet of passageway frem the Wooden 
Bowl Room to Serpent Hall. But to show all this on 
a portable map would make it unwieldy. Instead of 
attempting bulky details, let us limit ourselves to the 
description of the lately found "Violet City." 

When Dr. R. E. Call and myself were preparing our 
manual in 1897, we were anxious to work a passage 
through a certain "tumbledown" in the Main Cave ; 
but failing to do so, we named the spot "Ultima Thule." 
A massive wall of limestone blocks closed the avenue 
'entirely, with the exception of an extremely narrow 
"crawlway," which we had found impracticable. ' 
Kaemper and Bishop attacked this crevice again, and 
at the risk of their lives. A broad slab pinned down 
Kaemper's neck to the floor, and another his back. 
With difficulty he extricated himself. But while there 
he heard the sound of falling water, which proved 
to him that the Main Cave continued 'beyond. 

Nearly a month later. on the singular theory that 
there must be a connection between Ultima Thule 
and Sandstone Avenue at the end of the Long Route, 
where there is also a waterfall and a tumbledown, the 
explorers tried to force their way through from the 
latter, but in vain. Then they renewed their attack 
on Ultima Thule. By patiently removing many 
fragments of rock, they finally succeeded in worming 
their way through-not as was expected into Sand
stone Avenue, but into a great oval hall 160 feet long, 
120 wide, and 60 high, which now bears the appropri
ate name of "Kaemper's Hall." On the left they found 
a pit 90 feet deep, to which the name of "Bishop's 
Pit" has been given, in honor of the guide. Down 
into this profound abyss dashes the waterfall the 
music of which had led them on. Fifty steps to the 
right brought them to a short passage opening into a 
,second hall, 75 feet in diameter and of about equal 
height, vaulted by symmetrical arches closing in a '  
beautiful circle above. This they named "Elizabeth's 
Dome," for Mr. Kaemper's sister. On the left are 
several pits, making with others eleven pits in this 
general locality. One of them is named the Parrish 
Pit, for the cave explorer, Mr. Norman A. Parrish, of 
Buffalo, N. Y.; and the rest are as yet unnamed. It 
i� supposed that they all open into an unexplored hall 
below. In the short avenue leading into Elizabeth's 
Dome, an iron gate is now fixed as a protection against 
spoliation of the brilliant formations beyond. The 
exit from the dome is by the Grand Portal, an arch 
60 feet high by 50 wide, commanding one of the most 
impressive views in the underground world. 

A steep hill of loose rocks forms the natural divid
ing line between two immense chambers. When I 
was there, last November, my companions, Kaemper 
and Bishop, requested me to seat myself at the top 
of a flight of steps, while they went forward, Bishop 
carrying an automobile searchlight brought in for the 
purpose, thus giving me my first view of the wonder
ful and fascinating region to which has been given 
the name of "Violet City," in honor of Mrs, Violet 
Blair Janin, the fair owner of two-thirds of the Mam" 
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moth Cave estate, whereof her husband, Judge Janin, 
is the principal trustee. The centr'al portion of the 
so-called "city" is a massive formation named "Blair 
Castle," from its striking resemblance to a castle on 
the crest of a hill. The environs are styled "Wal· 
halla," for the fabled realm above the clouds where 
dwell the heroes and gods of old German mythology. 

Picking up our torches again, and carrying my 
bicycle acetylene lamp (to which a convenient handle 
had been affixed) , we followed a natural pathway 
near the wall on the left that led us from place to 
place in Violet City. Wf! found it an immense ex
panse, measuring by the tape line 250 feet in length 
and 125 feet in width, with an estimated height of 
about 100 feet-dimensions rivaled only by Wright's 
Rotunda and the Chief City. A great cave-in of sand· 
stone rocks closes the end of the chamber, which 
seems to indicate the proximity to the Sandstone Ave
nue, or a similar locality. These rocks are cemented 
together by a wonderful profusion of onyx. 

Stalactites and I:'talagmites abound throughout the 
Violet City, varying in color from the purest white 
alabaster through every imaginable shade. The upper 
central part of the hill is crowned by three masses 
of fluted white onyx, glistening with exquisite crys
tals, while from the roof hang in fine array stalactites 
eight or ten feet long. The right wall is decorated 
with pure white formations, and the left wall is coated 
with brown onyx. A row of beautiful stalactites of 
varying length emit musical notes when struck by 
the staff or the knuckles, and by skillful percussion 
simple airs can be played. Other attractions excite 
surprise. "The Beer Mug," a small stalagmite re
sembling a mug of foaming ale; the "Ripe !fomato," 
a rare bit of red onyx, and other odd specimens of 
natural mimicry are among these. One familiar with 
the brilliant formations found in the wonderful cav
erns of Luray might easily imagine J;1imself in that 
Virginian fairyland, ini?tead of in the Mammoth Cave 
of Kentucky. Thus far these marvelous treasures 
have been untouched by van!l.al flngers, such as have 
robbed or destroyed elsewhere what should have been 
most jealously guarded in the greatest cavern in the 
world. 

In his zeal to open a passage from Violet City to the 
Sandstone Avenue, Mr. Kaemper obtained permission 
to use explosives, by means of which he made consider
able progress. But indications appeared that he was 
likely to burst through to the surface, instead of into 
the Sandstone Avenue, and accordingly he desisted. 
In either event the result might have been qf advan
tage. An opening into Sandstone Avenue would en
able v isitors to make the circuit through the Main 
Cave to the Maelstrom, and return by the Long Route -
without having to retrace their steps. And an open
ing to the surface would enable them to return by 
c(lach to the cave 11otel, thus saving a tiresome tramp 
underground. To prove the proximity of the places 
mentioned, Kaemper and Bishop repaired, the one to 
Violet City and the other to Sandstone A venue, agree
ing on a fixed moment by , the watch when they would 
fire revolvers, and likewise hammer on the rocks. The, 
pistol shots were not audible ; but the blows on the 
walIs were faintly heard. By similar sound-tests it 
was determined that Wright's Rotunda is directly over 
the Serpent Hall, so th:at it would be possible to 
connect them by a iltairway through a shaft. Inci
dentally, I may say that while we stood in the Chief 
City, we plainly heard the steam cars running over
head along the Mammoth Cave railroad. 

It will be good news to all persons who have ever 
visited the Chief City and region beyond it, that a 
comfortable path has lately been cleared by removing 
the myriads of teetering slabs, over which so many 
have hitherto toiled slowly and in peril of sprained 
ankles or broken bones. It will also' interest the pub
lic to know that, instead of the two long-established 
exhibition routes, four are now marked out for show· 
ing the most accessible and attractive features of the 
cavern. Three routes are shown in the accompanying 
sketches ; while the fourth and longest one, to the 
Maelstrom and Hovey's Cathedral, folIows lines indi
cated on the general guide map. 

The facts now offered indicate that substantial 
progress has been made toward the solution of some 
of the mysteries of the greatest of all known caverns. 
Although the long-delayed instrumental survey is at 
present only in the hands of the trustees, it is sure to 
be an important factor when the cave is o�ered for 
sale; as it shortly must be, according to the terms of 
the will of the late Dr. John Croghan. 

A happy suggestion has been made that, whenever 
the proper time arrives, this noble estate, and a num· 
ber of adjacent caverns, along with the primeval for
est by which they are yet environed, and including 
some of the mighty cliffs that flank Green River, 
should be reserved, either by the State of Kentucky 
or by the United States, and be known as the Mam· 
moth Cave Park. 

. .  , .  
The SCIENTIFIC AMERICAN Fourth Dimension Contest, 

which closed April 1st, will be decided in June or July. 
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FEEDING THE AMERICAN ARMY. 
BY . B. B. WINSLOW. 

Ever'y great general who has maneuvered a larga 
fighting force has discovered the truth of Napoleon's 
declaration that "an army travels on its stomach" ; 
and to more than one has come the bitter realization 
that the best army is the army that has the best 
stomach. There is nothing which so completely with
ers patriotism and smothers courage as the gnawing 
pain of indigestion ; therefore, the feeding of an army 
has been given as much study as its equipment as a 
destroying force. 

In the superiority of food, based on the cost of the 
ration, the American army stands far ahead of the 
other armies of the world ; in fact, there is no com
parison whatever between the American ration and 
that of any other country on the globe. The cost of 
the American army ration is nearly one hundred per 
cent greater than the British army ration, and none 
of the other countries with big military establish
ments feeds its soldiers anywhere nearly as expen
sively as the English government does. 

The American army ration is divided into three 
kinds : Garrison ration, field ration, and emergency 
ration. The garrison ration is that given soldiers at 
regularly established military posts ; field ration, that 
issued to troops in the field in active campaign. The 
emergency ration is a condensed ration, in which the 
best and most valuable nutritive elements are com
bined in the smallest bulk. In composition the garri
son and field ration are almost identical. Each ration, 
which is supposed to keep the soldier one day, fur
nishing ' breakfast, dinner, and supper, consists of 20 
ounces of fresh beef or mutton, 12 ounces of bacon, 
16 ounces of canned meat or canned fish, 14 ounces of 
dried fish or 18 ounces of pickled fish, 18 ounces of 
flour or 20 ounces of cornmeal, either 2 2/5 ounces of 
beans or peas 01' 1 3/5 oU,nces of rice or hominy, and 
either 16 ounces of potatoes or 12 4/5 ounces of pota
toes together with 1 3/5 ounces of either onions or 
tom

'
atoes, 1 3/5 ounces of dried fruit, 1 3/5 ounces of 

coffee, and 3 1/5 ounces of sugar. The ration also 
includes very small quantities of vinegar, salt, pep
per', soap, and candles. 

Nowhere except in the army can the food supply 
of 30,000 men be managed by 120 men. This can be 
done with the army on the march, changing station 
every day. The unit of administration is the corps, 
supposed to consist of 30,000 men. The unit of actual 
accountability, however, is the brigade. Ordinarily, 
an army corps will consist of three divisi9ns, and each 
Ilivlsion will have three brigades. The chief commis
sary of the division issues his stores to each brigade 
in bulk. The brigade commissary in turn issues to 
each regimental commissary, also in bulk, and the 
regimental commissary issues to the companies. The 
rations are usually computed by the hundred,. and 
are issued for ten days. ' A  company of one hundred 
men would, therefore, be issued one thousand rations. 
In the field each soldier is supposed to carry one 
regular ration and one emergency ration all the time. 
The emergency ration is never eaten except in case of 
emergency, and the regular ration is issued every day. 

The army ration, it wiII be seen, contains none of 
those things which are ordinarily considered lux· 
uries. For instance, there is no milk included in the 
ration, and the soldier must take his coffee black un
less he is able to purchase a can of condensed milk 
from the "sales store'" with his "savings." Congress 
has authorized the commissary department to keep 
on hand other articles of food that are not included in 
the regular ration. These are kept in the "sales 
stores," and are issued to the mess steward in return 
for "savings" from the regular rations. Out of a 
company of a hundred men, there are a number who do 
not eat all of the articles in the ration. These would 
be wasted if drawn by the mess steward; therefore, 
when the thousand rations are issued to him, he re
turns to the commissary that part of the various com
ponents that he thinks will not be used. This, in the 
language of the army, is making ' a "saving" on the 
rations. 

The value of the articles returned to the commis
sary is computed, and the mess steward is allowed to 
draw from the "sales stores" a sufficient quantity of 
luxuries that are not in the regular issue, equal to 
the value of his "saving." The government, howe"\C.@r, 
will not allow a "saving" to be made on certain arti
cles in the ration. Fresh meat, dried or preserved 
lI.sh, potatoes, onions, tomatoes, prunes, apples, and 
peaches must be used ; a "saving" cannot be made on 
these articles. They contain just the proper nutritive 
elements, and the quantities given are what the nor
mal soldier should eat. 

The company fund is another way in which the 
ration may be improved, especially at regular army 
posts. There are many sources of revenue for the 
company where there is plenty of ground at the post. 
Many of the companies have vegetable gardens, and 
keep pigs a�d cows. The pigs are fattened on the 
leavings from the kitchen, making their feed cost 
nothing. They are fattened and sold, the money go· 



MAY 22, 1909. 

ing to the company fund, or they ate killed and the 
meat turned over to the mess. Where cows are kept, 
a good sum is derived from the sale of milk to · the 
officers at the post. This money, which all goes into 
the company fund, is used to buy the luxuries not 
obtained in the regular issue-to "improve the issue," 
as it is termed. 

In the field, in maneuvers or in actual watfare, it is 
difficult, and sometimes impossible, to keep the cook· 
ing outfit with the company. The rations are then 
issued to the men individually, aBd they are left to 
their OWB devices as to the methods of Preparing 
them for meals. Each soldier has a mess kit, consist· 
ing of two tin plates that fasten together, a knife and 
fork, and a tin cup holding a quart. While this kit is 
welcomed as a means of preparing his food, the ttooper 
finds it an additional burden, not only in the extra 
weight, but in the labor that must be expended in 
keeping the outfit clean, for they must be kept bright. 

At the post these hardships are removed. The sol· 
diers' meals are cooked by the company cook, who 
draws the pay of a non-commissioned officer. Every
thing is in the hands of the mess stewatd who is 
a,ssisted in his work by a dining-room orderiy, a pri
vate, and the kitchen police. The kitchen police is 
a detail of two or three privates for duty about the 
kitchen. The dining-room otderly has charge of the 
dining room, and cares for the dishes after they have 
been cleaned ; he keeps the pantry in order, and sets 
the table. All of the mess force, from the steward to 
the kitchen police, are excused from guard alld ordi
nary duty. 

. . •  ,I .  
The C urrent supple lDent. 

The necessity of lightning protection arises from 
the consideration of the loss which might ensue from 
damage by lightning to buildings and other structures. 
This necessity has found expression in lightning 
arresters. In the curtent SUPPLEMENT, No. 1742, the 
fundamental principles of lightning arresters are ably 
discussed by David B. Rushmore in an article entitled 
"Recent Developments in Lightning Arresters." F. E. 
Drake describes "The First American Steam Turbine," 
which was none other than the "Bailey Jack." "Lit
tle Things in the Shop that Save Time, Money, and 
Labor" is the title of an article which describes some 
amateur mechanical appliances. Herbert Chatley con
tributes an interesting article on the "Difficulties in 
the Construction of Aeroplanes." For a number of 
yeats the German Orient Society has uninterruptedly 
carried on systematic excavations in two of the most 
important centers of the ancient Babylonian-Assyrian 
civilization. This work is interestingly explained, and 
the results summarized by Prof. Morris Jastrow. Prof. 
Edgar L. Larkin gives a clear description of what is 
known as "Doppler's Principle" in astronomy. In an 
article by O. Bechstein the subject of "Artificial Dry
ing of Agricultural Products and Wastes ' and Its Eco
nomical Importance" is ably haIlJlled. Guenther 
Schmid traces the relation of chlorophyl to light. 

- � .  II • 
A.rtlficlal Nitrogenous FertIHzers. 

The infant industries of manufacturing cyanamide 
and nitrates by electrical processes are threatening 
to destroy each other by mutual competition. A 
French writer 'has conceived the idea of a hydro-elec
tric establishment capable of producing simultane
ously calcium nitrate, cyanamide, and ammonium sul
phate. In Frank's cyanamide process, the nitrogen 
of the air is utilized and the oxygen is wasted. In 
the Birkeland-Eyde process of producing nitrates, on 
the contrary, it is very advantageous to direct upon 
the electric arc a curtent of air containing an abnor
mally large proportion of oxygen. AgaJ,n, Sir Will
iam Ramsay has recently published experiments which 
indicate that the production of ammonia by .direct 
combination of nitrogen and hydrogen may soon be
come commercially possible. The proposed factory, 
therefore, would include electric furnaces, apparatus 
for producing nitrogen and oxygen by means of liquid 
air, and apparatus for the electrolysis of water. The 
thr� gases, oxygen, Ilitrogen, and hydrogen, thus pro-
duced would be utilized as follows: 

' 

The oxygen would be mixed with the air blow. 
into the Birkeland-Eyde electric furnaces for' the pro· 
duction of nitrates; part of the nitrogen would go to 
form cyanamide with calcium carbide, "Il.nd the rest 
of the nitrogen would be combined with the hydrogen 
to form ammonia, which could easily be converted iBto 
the commercially available ammonium sulphate. 

.. , .  ,I .  
The number of boiler explosions in the United States 

in 1908 was 470. This compar'es with 471 in 1907, 431 
in 1906, 4S0 in 1905, and 391 in 1904. , The number of 
persons killed by boiler explosions in 1908 was 281, 
against 300 in 1907, 235 in 1906, 383 in 1905, and 220 
in 1904. The number of persons inju,red, not fatally, 
in 1908 was 531, against 420 in 1907, 467 in 1906, 585 
in 1905, and 394 in 1904. , The record of boUer explo
sions in the United States for 41 years and three 
months, since October 1st, 1867, shows a total of 10,051, 
in wuich 10,884 persons were killed, 15,634 injured. 

Scientific AlDerfcan 

M:AN'S GENEALOGICAL TREE. 

To the Editor of the SCIENTIFIC AMERICAN : 
Few people realize the innumerable number of links 

�vhich bind each , one of us with our forefathers. Start
Il?-g from the fact that we each have four grandparents, 
eIght great-grandparents, sixteen great-great-grandpar
ents, and so on, ten generations back, or a little more 
than three hundred years, there were 1,024 direct pro
genitors of each family living. Twenty generations 
would give over a million ; and thirty generations, or' 
about one thousand years, say from the date of the 
death of Alfred the Great, increases the total to the 
amazing figure of more than 1,094 millions. 

That is to say that each family represented on earth 
to-day had, thirty generations back, 1,094 millions of 
progenitors living at that time, that is contemporaries, 
or of the same generation ; or about two-thirds of the 
total number of the computed inhabitants of the whole 
world to-day, which is estimated at about 1,500 mil
lions. 

The thirty-first generation would give 2,198 millions, 
and soon, doubling with each generation until a few 
generations further back, long before the 5,000 to 6,000 
years of authentic history is reached, which after all 
is but a mere fraction of the time that man has lived 
upon the earth, would yield a number for which there 
would not be standing room upon the globe ' and this 
for one family only. 

" 

Some would have to be canceled as being progenitors 
of more than one line of descent-ancestral duplicates, 
as they may be called ; but this would not account for 
many, I imagine, unless people are very much mor'e 
closely related by blood than is generally considered. 

On second thought, however, it may be that herein 
lies the solution of the difficulty. If so, it would prove 
that mankind are truly brethren-much more closely ' 
inbred, in a sense much more real than has been sup-
posed. '" 

It should seem to be not an unr'easonable assump
tion, in view of the figures given above, that the far
ther back we go, the more fully was the earth peopled, 
instead of the rever'se. 

And yet historical writers-Fisher, for instance
put the total population of England under the Tudors 
at less than two millions. 

. 

Can any of your reader's throw.. any light upon this 
subject, or show where I have gone wrong in stating 
the problem, which fairly puzzles me? 

New York. A. K. VENNING. 
• • • •  • 

A BACK AND PINION PROBLEM:. 
To the Editor of the SCIENTIFIC AMERICAN : 

On page 279, issue of Apr.il 10th, 1909, Constantine 
Shuman asks the readers of the SCIENTIFIC' AMERICAN 
to send in their solutions of his problem in mechanics. 

I have found this problem very interesting, and have 
worked out a solution that I think will fill all the 

requirements. In my s,olution I have the three teeth 
on the end of the rack hinged, so that if the top' of 
one of the teeth on the gear wheel - should happen' to 
come in contact with the outer' edge of the tooth on 
the end of the rack, instead of jamming the teeth the 
hinged part will swing downward, allowing the next 
tooth to engage with the rack. HERBERT S'l'ABB. 

Malden, Mass. 
• • • , e ,  

SULPHATE O F  COPPER A S  A FUNGICIDE. 
To the Editor' of the SCIENTIFIC AMERICAN : 

I notice in a recent number of the SCIENTIFIO 
AMERICAN a short artiCle which says that the German 
government has failed in treating telegraph poles with 
sl,llphate of copper, and it seems they have abandoned 
that chemical as a fungicide. 

This article leaves the reader under the false im
pression that sulphate of copper is not a good fungi. 
cide. The facts are this chemical stands second in 
the long list of gerlnicides as to its effecti'v<lJless when 
used properly. 

See volume i, iI. 74, "Bacteriology," by I. F. Smith, 
published by the Carnegie Institution of Washington 
in 1905. 

The writer treated telegraph and telephone poles 
over nine years ago with ' sulphate of copper. These 
poles were rotted in from one to two incheS at the 
ground line. The decay was ent�r'ely stopped and the 
poles now are as good as when treated, and are still 
ill use. 

By our method, we dig around the pole at the ground 
line, and place a jacket around the same extending 
below the surface about sixteen inches. The space 
between the pole and the jacket ' is filled with a mix
ture of sulphate of copper or any of the well-known 
fungicides, with sand. 

A reinforced cement is formed over' the top. The 
natural moisture of the pole dissolves the chemicals 
slowly, and they are absorbed by the pole, and thus 
the delicate little fungus is killed. 

These wood-destroying germs begin their ravages on 
the outside, 'and not from the inside of the pole. Hence 
by this method there is no need of deep penetration. 

The difficult problem has always been to pr'event out· 
side germs from entering after those on the surface of 
the pole are killed. This the asbestos jacket accom
plishes, and in addition prevents the strength of the 
chemicals from being wasted in the surrounding soil. 

Canalboat builders on the Ohio Canal have been for . 
years in the habit of placing dry salt between the ribs 
of their boats. It was taken up into the pores of the 
timber by capillary attraction and osmotic force, thus 

poisoning the food ' of the fungus. Most metal salts 
and the light coal-tar prod.ucts have been discarded by 
pole 'Preservers when the brush open and closed tank 
methods have been used. This was not because they 
were not good germicides, but because they would 
leMh out into the surrounding soil as soon as placed 
in the ground. 

. 

The trouble with sulphate of copper is Bot that it is 
not a good fungicide, but it is too soluble when used 
by the brush or tank methods. One drop of a solu
tion of lIulphate of copper will kill all the algal in a 
fish aquarium holding four gallons of water. 

Cir'cleville, Ohio. H. P. FOLSOM. 
• I . ,  • 

THE " NORTH DAKOTA'S "  TURBINES. 

To the Editor' of the SCIENTIFIC AMERICAN : 
In the unsigned article on the "North Dakota's" 

turbines in your issue of April 17th the statement is 
made that in the Curtis type of tu�bine there is no 
tendency for leakage around the outside of the blades . 
and a comparison is made with the Parsons type' 
rather deprecating the latter. Leakage ar'ound th� 
blading of any turbine is caused by a difference of 
pressure be�w�en th� opposite sides of a giv:en row 
of b1!ckets, IS It not? In the Curtis, a type of impulse 
turb!ne, the steam being expanded gradually through
out Its entire course thtough the machine, it seems to 
me that there must be a difference in pressure be
tween any two points in its course of travel, and hence 
a tendency for leakage. On the other hand, I have 
heard the same claims made for the Parsons type that 
this writer makes for the Curtis, 1. e., the possibility 
of large clearances without leakage. Theoretically. 
the only way to prevent the tendency to leakage 
around the blades would be to expand ,the steam before 
striking the blades, as in the Rateau or De Laval, when 
ther'e could be no difference in pressure on opposite 
sides of , a bucket wheel, the action being due there to 
velocity alone. I know from my own observation that 
the , smaller sizes of Curtis turbines are built witH 
very small clearances, as low as 0.61 inch in some 
cases between rbtor and stator. 

In view of the unofficial reports of the coal and water 
consumption of the three new test scout cruisers as 
published, for instance, in Power for April 13th, where 
the Curtis turbine shows up rather poorly, are the 
commendatory remarks of your article referring to 
this type of turbine altogether justified? 

I trust you will not think my remarks impertinent. 
I am not an engineer-yet ; but only a young man seek
ing information and a zealous reader of your paper. 

CHARLES H. ROE, U. S. N. 
U. S. S. "New Hampshire," Guantanamo, Cuba . 
[In the Curtis type the steam is expanded in a set 

of nozzles before it impinges on each set of blades, 
and its tendency is to pass across the face of the blades 
in a general direction parallel with the axis of the tur'
bine. In the later turbines the clearance between 
blades and casing is large. In the Parsons type the 
expansion takes pla!)e within the turbine, and there
fore the end clearances must ·be as small as possible. 
We shall publish. the official reports of all trials as 
SOOB as they are available.-ED.] 

Marble neposlts in California. 

The principal deposits of marble in the United States 
ar'e in Vermont, Georgia, Tennessee, and California. 
Extensive quarries are worked in Inyo County, Cali
fornia, and the existence of large bOdies of marble in 
the desert of San Bernardino County has been known 
for some years ; but until recently the deposits have 
remained untouched except at Colton, where matble is 
quarried in small quantities. At Cadiz, a station on 
the Santa Fe Railway, 240 miles to the east of Los 
Angeles, many varieties of marble of fine quality are 
found. Marble of twenty "or more various colors is 
found in large quantity and there are smaller' deposits 
of marble of many colors, ranging ftom black to pure 
white, with red, blue of several tints, Persian gray, and 
numerous other hues. The deposits also yield a beau
tiful .black marble with figures of sea shells, named 
shell marble, and a black with lines of gold which is 
said to be found in no other region except on the 
banks 'of the river. Nile. The deposits have been exam
ined by Prof. Stephen B'owers, a geologist, and by a 
Tennessee quarryman, who declare that the marble is 
easily worked ; being strong, it can be taken out in 
blocks of any size, sawed, and polished. Six miles 
from Cadiz and two miles to the west of Black Moun
tain is a gr'eat deposit of white marble, between 400 
and' 500 feet in height. The nearest point of the Cadiz 
quarries is only one mile, and the farthest is not more 
than six miles from the railroad. The country being 
level, the haul is an easy one. The great amount of 
building now going on in San Francisco, Los Angeles, . 
and other Californian cities assures a good market fot 
marble of high quality, which hitherto has had to be 
brought from the Eastern States, or from Italy, Bel
gium, Africa, or China. 

• II • •  
The strength and flexibility of cotton yarll, used 

for weaving, can 00 increased by applying a dressing 
prepared as follows: 25 parts of white Java wax, 
20 parts of cottonseed oil and 15 parts of Australian 
tallow are first saponified in such a manner .as to pro
duce 100 parts of soap. 30 parts of glucose" 15 parts 
of soda, 10 parts of manioc flour, 5 parts of zinc chlo
ride, and 40 parts of water are mixed without heat
ing. Equal parts of this solution and the soap a.re 
heated together, with continual stirring, to 176 deg. F. 
for two hours, and the mixture is then allowed to 
cool, the stirrer being kept in operation. 



ClOL. 1, 1. ASTOR'S .VIBRATORY DISINTEGRATOR. 
AN INGENIOUS DEVICE WHIOH MANUFACTURES PRODUCER 

GAS FROM PEAT AND THE PATENT COVERING WHIOH 

WILL BE GIVEN TO THE PUBLIO. 

Col. John Jacob Astor of New York city has ap' 
peared more than once as an inventor of practical and 
useful devices on the Patent Office records. He has 
devised and patented in past years an ingenious bicycle 
brake, a novel pneumatic road improver, and an effi
cient marine turbine, the patent covering which last 
invention he gave to the public. Col. Astor's latest in
vention is a means for practically and successfully 
utilizing as a fuel for power the vast deposits of peat 
found in this country and in other parts of the world. 

The economic utilization of the enormous peat bogs 
found throughout the temperate zone has been a prob
lem baffiing scientists and engineers for a great many 
years. Attempts at reclaiming the peat bogs to make 
arable farm land have met with partial success in 
Norway and Sweden. Peat has been successfully used 
as a fuel, but due to the large amount of water con
tained in the peat, it is necessary to dry it for a long 
time before it can be burned. 

Peat constitutes a fairly serviceable fertilizer ; but 
due to the 
large amount 
of tannin, or
g a n i  c acids, 
iron salts, and 
gases contain
ed in the peat, 
it is neces

.sary to cure 
it by long ex
posure to the 
a t m o s phere 
before it can 
be applied to 
the soil. The 
tannin and or
ganic acids in 
the green peat 
act to kill and 
I' e t a  r d vege
table 1 i f e 
rather t h a n  
support it. 

Scientific AlDerican 
sides will again contract. These vibrations of the side 
walls of the muffier cause the successive compression 
and expansion of the gas within the. gas producer, and 
likewise the gas included in the pores and interstices 
of the peat. . As a result, the cells and pores contained 
in the peat are disrupted, and the peat is broken up 
and disintegrated. 

To further aid in breaking up and disintegrating the 
peat and permitting of its uniform heating, the peat 
chamber B of the produce:r; is supported from the en':. 
gine frame or base E, so that the jarring and vibrat
ing of the engine frame is transmitted to the peat. 

Any suitable form of gas engine may be employed, 
but preferably one running at comparatively slow 
speed, so that the successive charges of exhaust gas 
will have time to produce the desired expansion in the 
muffier. Preferably, an air-cooled engine is employed, 
and the air utilized in cooling the engine cylinder is 
delivered in part or in whole to the base of the pro
ducer. 

Inasmuch as peat can be obtained by the farmers in 
many sections of this country for the mere trouble 
of digging the same, it is evident that producer gas 
could be manufactured at a very low cost. This would 
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Produdlon of Artificial Pearls by the O) ster. 

The earliest theory of the production of pearls was 
that they are congealed dewdrops, though no explana
tion was .given of the manner in which the dew got 
into the shells of the oyster. Another early notion 
was that pearls are the eggs of the oyster ;  the diffi
culty connected with this view being the extreme 
paucity of pearl-bearing shells. The Chinese were the 
first to solve the problem and to find out that pearls 
are due to tHe irritation produced by the introduction 
of a particle of foreign matter, such as a grain of 
sand, into the shell of the oyster. This bit of irritat
ing matter is coated by the oyster with nacre like 
that with which the shell is lined and the result is a 
pearl. The artificial production of pearls in this man
ner is carried on by the Chinese and Japanese to a 
considerable extent. The shells of the bivalve are 
separated gently and a small bit of mud or a tiny 
piece of lead is inserted under the flesh to serve as a 
nucleus for the pearl. The shells are then allowed to 
close and the oyster·s are placed carefully in a stream 
of water and fed on manure. After a proper in.terval 
the shells are opened and the nuclei, now coated with 
nacre, are removed. The nucleus is generally taken 

out and the 
cavity fllled up 
with wax. In 
one of the 
provinces 0 f 
Japan a large 
area at the 
bottom of the 
sea is devoted 
to the artifi
cial production 
of pearls by 
oysters, f 0 u r 
years being al
lowed for the 

I n Sweden 
attempts have 
been made to 
m a n  u facture 
producer g a s  
from peat, but 
these attempts 
have met with 
p 0 0 r results, 
while the ex
p e r i m e n t s  
made in this 
country h a v e 
b e e  n unsuc
cessful. Inas
much as the 
pea t contains 
a considerable 
quantity 0 f 
water and the 
solid portions 
are almost en· 
tirely carbon· 
aceous, it is 
better adapted 
in some re
spects for the 
m a n u facture 
o f producer 
gas than is 

Perspective view of CoL Astor's peat gas producer. Sectional view of Col. Astor's peat gas producer. 

p r o c e s s . 
Though t h  e 
p e a r l s  p r o
duced in this 
way are not as 
fine as those 
found natural
ly in the oys
ter, they still 
possess beauty 
enough to be 
salable. T h e  
artificially pro
d u c e d pearls 
are not so 
beautiful n o r  
so well-shaped 
as the natural 
ones, and their 
under s i d  e 
generally lacks 
luster entirely. 
Though t h  i s  
m a k e s  them 
unsuitable f o r  
necklaces, they 
can be used in 
other articles 
of personal or
nament, where 
the whole pearl 
is not seen. 
S u c h pearls 
can hardly be 
termed "arti
ficial," for they 
a r e  genuine, 
though t h e  

A NEW INVENTION OF COL. ASTOR'S, WHICH THE PUBLIC WILL ACQUIRE BY GIFT. 

bituminous coal. Ordinary peat is of a very porous 
and loose texture, and a great deal of gas is occluded 
among its fibers. It has such poor heat-conducting 
qualities that, when heated in a producer, a portion of 
the peat will be completely burned without heating 
other portions to any material extent. 

The vibratory disintegrator which has been in
vented by Col. Astor and which, it is believed, will 
solve the problem of the commercial manufacture 
of producer gas from peat, utilizes the expansive 
force of the air alld gases within the very porous 
peat to disrupt and disintegrate the latter, and to per
mit the peat to be thoroughly and uniformly heated. 
The gas generated may be supplied to an ordinary 
internal-combustion engine D, the engine muffier· a 
being placed inside the gas producer. The sides of 
this muffier are thin, so as to permit them to be dis
tended and drawn inwardly UPOIl variations in the 
pressure within the muffier. The edges of the muffier 
may be fluted, corrugated, or accordion plaited, to 
facilitate this relative movement of the opposite sides, 
and one end of the muffier is connected to the exhaust 
pipe. The gas escaping from the engine cylinder after 
each explosion in the latter tends to expand the muffier, 
and as the exhaust gas escapes from the muffier, the 

permit the fatmers to drive various kinds of farm 
machinery by gas engines, to illuminate and heat 
their homes, and give them a very valuable fertilizer 
for their impoverished soil as a by-product in the peat 
residue. 

Col. Astor is now erecting a peat-fuel producer-gas 
plant at his country place at Rhinecliff on the Hudson, 
in , which the vibratory disintegrator will be given a 
practical test. Th� plant, of about 150 horse-power, 
is to run a stone crusher ; and if the peat yields its 
gas, as it is confidently believed it w1ll, it will mean 
an engineering advance that may have very far-reach
ing results. 

The patent application is now pending, and on its 
being allowed, Col. Astor intends to present it to the 
public, in the hope that it may be of wide general use. 

,. . ,  . .. 
The Museum of Safety and Sanitation has an

nounced that the United States Steel Corporation has 
organized a safety committee, consisting of twenty 
experts, whose busilless will be to examine their vari
ous plants, with a view to making suggestions for 
safeguarding machines or processes. Last year, ac
cordillg to their reports, the corporation spent $55 ,000 
in followlllg the recommendations of this committee. 

method of production is not wholly natural. Yet, 
though the process is started artificially, it is carried 
on in a strictly normal, natural manner. So It is 
hard to find a quite exact name for the product. 

. .  ' .  
A Novel Expansion Bolt. • 

Expansion bolts are made in many styles and sizes. 
They are used whenever an object is to be fastened to 
brick, stone, marble, concrete, tile, or slate. They 
are made in every conceivable size-from % inch to 
2 inches In diameter-for use with wood screws, 
machine screws, lag screws, and machine bolts. A 
rather novel expansion screw recently introduced con
sists of two parts-one an ordinary screw proper, and 
the other an expansion sleeve of lead composition. 
After the hole is drilled, the expansion sleeve is in
serted and the screw thrust into the sleeve. As the 
screw is turned in with the screwdriver, the inner end 
of the expansion sleeve expands, and buries itself 
firmly into the material. 

A similar principle is adopted in a two-piece lag 
screw, which is used in large quantities by the govern· 
ment. This particular lag screw is designed for use 
with all ceach or lag screws from 5/32 inch to 1/32 
inch in diameter. 
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THE SIGAFOOS TUNNEL MACHINE. 
BY ROWLAND ARHFORD PHILLIPS. 

Like the poor, new ideas for tunneling through rock 
and dOing away with drilling and powder and danger· 
ous blasting, are forever with us. Since 1853 there 
have been no less than sixty-nine patents granted on 
tunneling machines, and of this number but three have 
progressed beyond the blue-print stage. One was con
structed and used with some slight success in the East, 
but owing to lack 
of funds or dis
putes among its 
builders, all prog
ress was stopped. 
The second was 
built in Colo
rado, and at the 
present time is 
installed in a 
tunnel near Boul
der. This ma
chine does the 
work claimed foI' 
it, but the cutting 
is very irregular, 
numerous break
downs are con
s t a ntly happen
ing, and in the 
course of over six 
months the ma
chine has pene
trated but a few 
hundred feet. 

' Scientific Atnerican 

the aid of springs instead of force of �ravity. The 
entire fore part" of the machine revolves as it cuts, 
thus cutting a full, clean bore, all the muck being 
flushed from the tunnel by means of a 3-inch stream 
of water, carried directly through the machine under 
40 pounds pressure, and fed through ten small nozzles, 
each of which sends a stream beside each crushing 
head'. This constant revolution of the machine is its 
strong poillt, the body being run on a series of "foot" 

393 
pulverizing the rock instead of cutting it-are 2 feet 
in diameter, the face of each being composed of a 
series of blunt teeth. These heads revolve about the 
axis of the machine as they strike, thus producing a 
grinding motion to the surface of the breast. In this 
one respect alone the rotary differs from all its com
petitors, and ' in doing so proves the wisdom of the 
method. Mr. Sigafoos nas always maintained that a 
sharp or edged tool is worthless in tunnel work. 

With an 8-inch 
drop these heads 
strike a blow of 
4,000 pounds, two 
hundred times a 
minute. T h i s  
means that a to
tal of 8,000,000 
pounds is ex
pended against 
t� breast of the 
tunnel every six
ty seconds. It is 
claimed that if 
each head pene
trates but the 
thickness of a 
sheet of common 
writing paper at 
a blow, it will 
cut in at the rate 
of an inch a min
ute. 

The third ma
chine, here illus
trated, was in
vented by MI'. 
Sigafoos, of Den
ver, long associ
ated with many 
eastern manufac
turers until of 
late, when he 
turned his mind 
and labor toward 
western mining 
fields. Mr. Siga
foos built his 

i'ront end view of tunneling machine showing cutting ht'Ads. 

In ' fact, the 
harder and more 
stubborn the rock, 
the more easily 
the machine will 
do the work ; and 
i t  i s  d o u b t
ful if it would 
work at all in 
soft dirt or clay. 
The inventor pur
posely accepted 
this Georgetown 
contract because 
of the nature of 
the rock, it being 
I o n  g acknowl

first model three years ago, and until the p'resent day 
it is on exhibition in his offices. Even this little 
working model, barely two feet long, has eaten through 
solid granite quite as easily and determinedly as a 
hungry earthworm. 

Early in January of this year the first regular-sized 
machine was constructed in the East and shipped com
plete to Georgetown, Col., where the. first contract was 
let and its 'behavior eagerly watched. The utmost 
secrecy was observed , for the first trial, and the au
thor was extremely fortunate in being allowed to wit
ness the test. In every instance the rotary proved its 
value, and came up to the highest expectations. Mr. 
Sigafoos stands ready to take c?ntracts with his ma
chine, in any and all rock, and will guarantee to cut 
five feet an hour, twenty-four hours a day. 

The machine complete, ready for work, weighs 29 
tons, and its length is slightly in excess of 18 feet. 
This huge frame holds ten crushing heads, as the 
photograph shows, each carried on a 4-inch horizontal 
shaft and working on the same principle as a stamp 
mill, with the exception that the blows are given with 

wheels, thirty-two in all. The axles of these wheels
they are set in pairs-are arranged so they may be 
set at will, preventing the wheels from tracking. A 
simple twist sets them at an angle, and thus the whole 
machine moves forward or .backward not unlike a huge 
screw. 

The ends of the cutter shafts carry tappets, which, 
as they revolve, are acted upon by a 5-foot cam. This 
draws back the tappets and releases them. In relation 
to the hardness of the rock these blows can be regu
lated, and the drop varied from 4 to 12 inches by sub
stituting other sized cams. 

Of these monster crushing heads there are ten, eight 
on the outside of the revolving front and two in the 
center. The cam has a long, barrel-like hub, which 
permits the center shafts being brought back without 
interfering with the others. Diametrically opposite 
cutters strike at the same time. The springs which 
lend the force to the blows are 5 feet long, 6 inches in 
diameter, and composed of a specially chilled inch 
steel. These cutting or crushing heads, as they should 
be called-for the machine works on the principle of 

edged the hardest in the State. The photograph, show
ing a 3-foot penetration, will in a measure give a good 
idea of the rock formation. 

Should accidents occur, as they will in any machine, 
all that is necessary is to reverse the axles on the 
"feet" wheels, and the entire rotary will back itself 
out a sufficient distance to allow the men to climb 
through the framework-manholes are provided for 
this purpose-gain the space between the crushing 
heads and the tunnel breast, and set matters right. 
Here again the Sigafoos machine differs 'from the 
others, and is the only one in which the whole machine 
does not need to be backed completely out of the drift 
in order to replace or repair the parts. 

The rotary is operated by a 150-horse-power motor, 
although one of 60 horse-power is sufficient to keep it 
running once it is in motion. This motor is mounted 
on the machine, on a sort of car, the engineer riding 
along with it, and controlling all movements with a 
single lever. 

The time and money to be saved by this practical 
invention. are inestimable. For it must be remembered 

The machine set up to start a tonnel Into a blll8lde. I'ue of tunnel as PlUlched out by the machiue. 
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that scarcely any timbering will be needed, as the ma
chine cuts the walls as smoothly as dressed marble, 
instead of shattering them, as is done with powder. 
Then, too, all powder and fuse are done away with, 
and only a third as many men will be needed. And 
lastly, but one of extreme importance, the work is ac
complished absolutely without t;he least danger. 

A practical example may be interesting, and the in
ventor himself gives it. To run the ordinary tunnel, 
4 by 7 feet, needs three shifts of about four men each. 
These men can, under ordinary conditions, cut about 
12 feet in the twenty-four hours. Wages alone amount 
to over $65, while powder, fuse, and timbering will 
easily add as much expense again. Against this, the 
tunnel' machine with three shifts of two men each can 
cut approximately 120 feet, at a total cost in wages of 
$24. There is absolutely no comparison in these two 
methods. 

Tests have proved that light tunneling machines are 
impractical and-worthless ; and in spite of the fact 
that the Sigafoos machine weighs as much as any ten 
others put together, the inventor is increasing its 
weight. And in the face of this, other hopeful in
ventors talk of boring a tunnel with a machine of ' a  
few thousand pounds. 

If, as will often be the case in boring a long tunnel, 
a "pay streak" is encountered, the muck washed out 
by the water can be run onto a large concentrating 
table at the mouth of the bore, a separation made then 
and there, and all values saved. 

The machine is not limited in its work to starting 
into a hillside on virgin ground ; it can easily be 
taken to pieces, carried any distance, and lowered into 
a shaft, to be at once set up in a drift ready for work. 

At the present time, ten of these 8-foot niachines are 
contracted for in the State of Colorado alone. 

While 'this 8-foot machine will be sufficient for ordi
nary use in mining and in irrigation work, other con
tracts, for larger borel;!, such as railroad tunnels, will 
make it necessary to use a larger machine. This 
larger model is 8 feet longer than the former oIi:e, with 
thirty-six stamping heads instead of ten, and cutting 
a 12-foot bore. 

It may' not be amiss to state that the famous Moffat 
road will probably use these large rotaries in cutting 
its great tunnel through the mountains. In places 
to-day where the road ascends and descends moun
tains, it is expected within a short time to eventually 
bore through them, cutting down the time from coast 
to coast fully twenty-four hours. The contractors, be
fore learning of the new machine, allowed ten years 
for the completion of this gigantic undertaking ; but 
to-day, with a sufficient number of tunnel rotaries at 
work, two years will not be an impraqtical limit. 

The immediate uses to which thil;! machine can be 
put to work are innumerable. Subways that formerly 
took five years to construct can now be run for half 
the expense in one-tenth the time. Water in unlimited 
quantities can be brought through the mountain walls, 
and the vast arid areas of the deserts will be made to 
blossom as a wonderful garden. 

If the claims made for it continue to be substanti
ated in practice, Mr. Sigafoos may well be considered 
a world's benefactor in giving us this marvelous rotary 
tunnel machine. 

• • • 
D'WeUlngs In the United States. 

At the First Census the marshal for the State of 
Massachusetts returned tbe number of dwellings in 
that State. It was not required by the federal govern
ment, nor was such a return made for any other State. 

Upon tabulating the returns for Massachusetts, it 
appears that the average number of families to a 
dwelling was 1.2 ,  and that the county averages varied 
but little. This fact, taken in connection with the 
prevalence of agriculture at that period and the prac
tical non-existence of towns of large size, suggests the 
propriety of applying to the remainder of the country 
the average number of families to dwellings actually 
reported for Massachusetts. By so doing, 454,309 re
sults as the total number of dwellings in the United 
States in 1790. 

Analysis of the average number of persons per dwell
ing in Massachusetts reveals the interesting fact that 
the average was higher in 1790 than in 1900. The 
average at the later census is higher in the cities, 
doubtless due to apartment houses and tenements. The 
smaller general average in 1900, which is contrary to 
what might be expected, probably retlected the influ
ence of the smaller size of family. 

• ' e ,  • 
By a recent act of Congress the office of First As

sistant Commissioner of Patents was created. Cor
nelius C. Billings of Brattleboro, Vt. , who is now As
sistant Commissioner of Patents, has been nominated 
for promotion to the new office, and Frederick A. Ten
nant of Ripley, N. Y., who is now an examiner in the 
Patent Office, has been nominated to take his place. 
The Senate has just confirmed the nominations, and 
on July 1st. when the new law goes into effect, the 
changes will be made. 

Scientific America.n 
nUURY TO THE TURBINES OF THE SCOUT " SALEK . "  

The U.  S. scout cruiser "Salem" has been sent to 
the builders, the Fore River Shipbuilding Company, 
for an examination of the main propelling turbines, 
which are of the Curtis marine type. During the re
cent competitive trials the starboard turbine, although 
there was no difficulty in ,its operation, ran consider
ably slower than the ,port, with the same steam sup
ply, thus indicating that some internal derangement 
had occurred. 

When it was opened, it was discovered' that some 
foreign body had become caught in the fifth stage be
tween the nozzles and first row of buckets ; which 
had bent over the edges of the buckets so as to com
pletely prevent any steam passing through them, and 
had broken about one-quarter of the nozzle division 
plates. The foreign body which caused this has not 
yet been found, but a loose '%-inch nut was found in 
the fifth stage, lying in the bottom of the casing, 
which did not, however, become caught in the moving 
parts. 

Examination of the port turbine disclosed a service 
bolt, 2 %, inches long, which was not a part of the ma
chine, lying in the first stage against the nozzle open
ings leading to the second stage. The damage done , 
here was comparatively slight. 

The rotors of both machines were also found to have 
moved axially so as to allow the moving buckets to rub 
against the stationary guide blades, with the result 
that in the first and second stages, where the axial 
clearances are least, the guide blades were worn on 
the edges ; but no blade stripping occurred. As in 
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Portions of turbine damaged by foreign body. 

Buckets in the front row bent over by contact with 
obstrnction, completely closing steam passages. 

INJURIES TO THE BLADES OF THE " SALEK'S " 
TURBINES. 

these stages the guide blades cover only a small part 
of th� circumference, practically all the wear occurred 
on them and very little on the moving buckets. All 
blading was found to be entirely free from any erosion 
due to the action of the steam, and the surfaces were 
as smooth as when first installed. 

This shows that the Curtis type of construction has 
" a remarkable ability to withstand abuse and still re

main in operative condition ; as even in this condition 
the vessel made 24 �, knots for twenty-four hours, and 
for the first eight hours made 25 knots, while the con
tract speed required 24 knots for four hours. Also 
the operation of the turbine was perfect, and except 
for the drop in revolutions, it would not have been 
known that any internal damage had occurred. 

The damage is being repaired, and is expected to be 
finished in thirty days from the vessel's arrival at the 
yard. 

• • • • • 

Prese nt" ConditIon of the NorwegIan NItrate Industry. 

The Birkeland-Eyde electric furnace, which is em" 
ployed in Norway for the synthesis of nitrates; is dis
tinguished from other electric furnaces by its strength, 
capacity, and durability. The water-cooled tubes of 
copper which form the electrodes have an average life 
of 1,000 hours. In addition to the magnetic deflection 
of the arc, there are ingenious devices for controlling 
the entering and issuing gases. The details of thesf 
devices are not published. but it is known that they 
diminish the time during which the oxides of nitrogeJ 
formed in the arc are exposed to the temperature of 
dissociation, and thus greatly increase production. 

The methods of converting the nitrous vapors into 
commercial forms have. been the object of careful re
search and, although the processes are protQCted by 
patents, their details aI'e kept secret. The gases pass 
from the furnaces into oxidation towers, where the 
nitric oxide is converted into peroxide, and thence 
into granite towers 66 feet high and 320 feet in sec
tional area, where the nitrogen peroxide meets a finely 
divided stream of water. The I'esult is the formation 
of a 25 per cent solution of nitric acid. 

The gas which is discharged from these towers still 
contains one-fifth of the nitrogen peroxide. Most of 
this is reclaimed by washing the gas in wooden 
towers with a solution of lime, sodium carbonate, or 
potassium carbonate. The gas discharged from these 
towers contains less than 5 per cent of the oxides of 
nitrogen formed and this loss is continually being di
minished by improvements in the process. 

The dilute nitric acid of the granite towers is neu
tralized with coarsely broken limestone. The result
ing solution of calcium nitrate is evaporated by the 
waste heat of the furnaces. The nitrate is ground and 
sifted for agricultural use, but is delivered to chemical 
factories in cakes. The liquid of tne wooden towers 
yields, on evaporation, both nitrate and nitrite of 
soda ( if soda is the alkali employed ) .  Schloesing has 
invented a method of converting tlie oxides of nitro
gen produced in the furnace directly and entirely into 
nitrates, no nitrites being formed. 

Synthetic nitric acid is almost absolutely pure and 
is consequently ver'y valuable for many uses, especially 
in the manufacture of fireworks, for the impurities of 
commercial nitric acid often produce chemical changes 
which cause serious accidents. 

The most important product of the Norwegian fac
tories is calcium nitrate, which is a far more effi
Cient nitrogenous fertilizer than Chile saltpeter. But 
the Norwegian product is not likely to lower the cost 
of nitrogenous fertilizers, for the demand is steadily 
increasing ; and while 1,800,000 tons of Chile saltpeter 
and 800,000 tons of ammonia sulphate are produced 
annually, the production of Norwegian nitrate is now 
only 25,000 tons and is not expected to exceed 125,000 
tons in 1911, or 200,000 tons in 1913. 

• • • • • 
Weal1;h of the People of' the U nited States. 

Heretofore no estimates have been possible concern
ing the value of property in the United States at the 
beginning of the Constitutional government. It is, 
however, feasible to roughly compute all wealth upon 
the basis of the number of dwellings computed in this 
report as representing the number of farms or proper
ties having an average value. A reasonably accurate 
estimate of the value of slaves is also available. The 
total value of all property in the Republic at the period 
of the First Census was probably not less than $500,-
000,000 and not more than $700,000,000. The standards 
of value at that time were much less than they are 
now. Hence, in terms of present values, it is probable 
that all property in 1790 was worth approximately one 
billion to one billion and a quarter' dollars. The total 
per capita wealth in 1790 was about $171-in NeVI 
England, $138 ; in the Middle States, $145 ; in the 
South, $217 ; but on the basis of present money tables 
these figures should at least be doubled. 

• • •  I • 
A European ZInc Trust. 

The zinc producers of Germany, Belgium, and 
France, with the exception of the Giesche firm, which 
controls only one-fifth of the Silesian product and 
cannot become a fOrmidable competitor, have united 

�to form a syndicate, which the five great English es- ' 
tablishments will be invited to join. No attention has 
been given to American producers, as little American 
zinc is exported. The syndicate will control an an
nual output of half a million tons of zinc. In the 
provisional agreement, which is to remain in force 
until January 1, 1911, the output of each of the firms 
is determined, and it is stipulated that the produc
tion shall be diminished whenever large stocks have 
accumulated or the market price falls below 19 pounds 
sterling per ton, and increased When this pI'ice is ex
ceeded. 

• � .  I' .' 

A firm of patent swindlers, operating in this city 
under the name of Walsh Brothers & Co., has recently 
been found guilty of using the mails to defraud. The 
firm posed as an agency for soliCiting patents, and 
those who answered the advertisement were confiden
tially informed that John T. Sherlock, one of the mem
bers of the firm, possessed a special influence with the 
Patent Department, which gave him an advantage over 
other agencies. The inventor was thus induced to pay 
a registration fee, and the only return he received 
fol' his money was a small cut of his invention. By 
this method the firm managed to take in from $500 to 
$1,000 per week. Sherlock has been sentenced to serve 
a term of two years in the Atlanta Federal prison and 
pay a fiIJe of $500. while John Walsh, another mem
bers of the firm . must serve eight months in the peni
tentiary and pay a fine of $100. 



THE FLYING GURNARDS. 
BY CHARLES F. HOLDER, 

When one approaches the Strait of Florida, and 
even before, against the Gulf Stream, he begins to see 
the clear blue water dotted with the green weed called 
gulf weed, the growth which, in the great vortex to 
the east and south, forms the so-called Sargasso Sea. 
The writer has seen patches of this weed covering 
acres of the Gulf near the Florida keys, the vast 
masses forming homes for many strange and interest
ing animals ranging from fishes down to barnacles, 
nearly all so singularly colored as to resem
ble almost perfectly the weed itself. 

The sargassum is often broken up into 
leads, rivers, and streams, as it were, and 
in which will be found many interesting 
fishes which seem to seek protection here. 
Among them is a :flying gurnard of great 
interest and beauty, shown in the accom
panying photograph from life. 

The fishes are veritable knights of th-& 
fin ; are armored cap-a-pie, the head covered 
by a bony cap from which several spines 
turn backward. The side or pectoral :flns 
are large and winglike, the rays connected 
by webs presenting an extraordinary sur· 
face, aild seemingly having all the attributes 
of a wing. They are beautifully colored as 
well, and a mark;ed contrast to the ordi
nary :flying fish, which is usually a pure . 
silver below and green or blue above ; but 
the :flying gurnard is a resplendent creature 
ablaze with tint .and color. 

The adult gurnard is about twelve inches 
long, and I have more than once dodged it 
as it came flying along the surface. There 
is a marked · variation in color. 1 have 
seen them in a vestment of deepest blue ; again a crIm
son, or a combination ' of both. The wings are often 
olive green In color, but I have seen them a deep 
scintillating blue, and often they are green · splashed 
with spots of vivid blue, almost Iridescent. The tail 
is sometimes tinted a pale violet. Such a radiant 
creature, flashing like a gem in the blazing .sWlIlght, 
not one, but a dozen, or twenty dashing over the sur
face, appeals to observers in different ways. The lay
maB who has Bever seen them before admires the 
brilliant display, the fish appear!ng like some dazzIlng 
insect as it dashes through the air; and in nine cases 
out of ten the observer will be willing to take a1Ddavit 
that the fish is :flying, as the fins or wings appear to 
flutter'; but the fact is that the flying gurnard is an 
animated aeroplane. It dashes out of the water at full 
speed, . spreads its wings and soars, not l'I.ies, the rush 
through the air causing the weblike wings to fiutter, 
giving the impression that the animal is moving by 
the beating of its wings. 

The gurnard, at least so far as my observation goes, 
callnot fly as far as the California g fish, which 
covers an eighth of a mile with ease, yet I have seen 
a gurnard sail out of sight, have 
seen it pass over a boat four or 
five feet from the water, and the 
fish is often blown aboard vessels, 
in several instances men being 
knocked down by it. In one in
stance known to me, a schooner 
was plying between some of the 
keys of the outer.  reef, but one man 
being on deck. The men below 
noticed that the vessel was up in 
the wind, and ran on deck to find 
their companion senseless from a 
wound between the eyes ; a gurnard 
near by on the deck was the ex
planation. The head of the fish is 
a most formidable weapon of of
fense all a prOjectile, being as hard 
as a stone, and reaching backward 
from it are four long, sharp spines. 
which have all the appearance of 
barbs to this living arrow. The 
head is blunt, rising almost direct· 
ly from the mouth, altogether giv
ing the gurnard a pugnacious ap
pearance. 

Scientific American 
is often of great interest, as when a school is found, 
and it is surrounded by the big net, the fliers go into 
the air by hundreds, presenting a most animated pic
ture; the blacks shouting and laughing, and dodging 
the hard-he.aded fishes, which dash over the nets, 
sometimes hitting the natives. The net is either 
hauled upon the beach, or upon the various boats, 
which are filled to the brim with gorgeous fishes. 

Moseley, the naturalist of the "Challenger," tells an 
interesting story regarding his experiences with this 
fish. He was fishing for some larger game when he 

FLYIliG GURliARD. 
Llabt spots are blue ; dark areIIiI are ollve green. 

had a strike, and a flying gurnard dashed Into the air, 
firmly hooked, to the amazement of the angler .who, 
doubtless, never before played a fis4 111 the air. 

The flying gurnards, at least those observed by me, 
are surface fishes, preferring to live where they can 
leap into the air and soar away from their enemies. 
It Is somewhat sIngular that Inventors who are experi
menting with airships do not study the flying fish, 
which Is an Ideal model, the most perfect soaring mar· 
chine ever seen or likely to be seen. The pose of the 
flying fish in "soaring" is never pictured properly in 
books. Engravings usually show them paraIIel to the 
water, but they stand in their relation to the water 
at- an angle of about forty-five degrees, the tail hang
ing down. When the speed is great the angle is more 
acute, and vice 'l7ersa. If an airship could be built on 
the plan of the fiylng fish, It would be an instantaneous 
success. 

• • • • • 

LATRODECTUS-THE. POISONOUS SPIDER. -
BY ALBXANDBB P1CTBUNRBVlTOH, PH.D.. HONOBABY CURATOB POD 

ABAOIlllJDA AT 'l'HB AJlBBlOAN MUBBUM OF N A TUBAL HISTOBY. 
All spiders have a pair of poison glands situated in 
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that the fable of the tarantella dance is based on ob· 
servationS of the convulsions following the bite of this 
spider, which have been embroidered upon by the vivid 
southern imagination. Latrodectus mac tans is one 
of the commonest neotropical species, but it is found 
as far north as New Hampshire and to the south as 
far as Patagonia. The female is only one-third to one
half of an inch long, of a uniform shiny black color. 
The ventrum is just as black� but there is always a 
bright red spot on the abdomen, by which the species 
may be at once recognized. - ( Fig. 2 . )  The male' is 

much smaller and harmless, since it cannot 
bite through the human skin. The spider 
makes its loose web under stones, is of slug
gish nature and of nocturnal habits. 

For a long time nothing definite was 
known about the poison of LatrodectUJ8, but 
grewsome stories of the sufferings caused by 
the bite were told, and occasionally authen
tic cases of sickness and even death were 
recorded in · the old and new world. In 1901 

Prof. R. Kobert of Rostock published his 
research on the subject. His method con
sisted in extracting the poison by means of 
a saIt solution, and injecting it into the 
blood system of an animal. In this way he 
found that the extract from a single spider 
would suffice to kill a thousand cats. 

In 1899 an expedition under the auspices 
of the Russian Department of Agriculture 
started for the South Russian steppes, and 
spent several years .in the study of the 
Latrodectus Karakurt. Mr. Rossikov, who 
was at the head of the expedition, gives a 
detailed account of the results of their in
vestigations ( printed in 1904 ) .  He also de
scribes the effect of the bite on one of the 

members of the expedition, a Kirgiz interpreter. Like 
other species of Latrodectu�, Karakurt does not show 
much incl1nation to attack, and prefers to run away. 
After a month of unsuccessful attempts to induce thE) 
spider to bite him, Mr_ Sczerbina, a member of the 
expedltlon, came to the conclusion that the spider is 

. harmless, and decided to take photographs to prove 
his assertion. Six spiders were placed on the de
nuded breast of a- man, while Mr. Sczerbina Pl'o
ceeded with the photographing. In the midst of this 
occupation one of the spiders rail down the arm · of 
the interpreter, and bit him a little above the hand 
articulation. A moment later terrible pain began to 
spread from the arm through the entire body of the 
Victim. No swelling of the arm ensued, but inside 
of five minutes the pain became intolerable. The pa
tlent was trembling all over his body, the eyes were 
dull, the face had an expression of terror. Half an 
hour later convulsions and cramps set in accompanied 
by vomiting, oppressed respiration, and cold sweat. 
At times the patient became unconscious, and again 
cried out with pain. The doctor arrived one hour 
after the accident. The cramps continued for nearly 

six hours. Only on the evening of 
the following day was the patient 
strong enough to be removed to a 
hospital. Three weeks later he was 
dismissed apparently well, but still 
suffering from extreme weakness · 
and constant cold perspiration on 
the forehead and breast. 

In rowing my boat through the 
sargassum at times these beautiful 
fishes would be seen rising all 

Fig. l.-Fang of the Latrodectus, showing poison 
, 

duct. 
];·ig. 2.-Female Latrodectus, identified 

by red spot on ventrum. 

Other experiments have been 
made since then by different inves
tigators" They all show that the 
poison of Latrodectus acts as a 
hremolysine, l. e., destroys the red 
blood corpuscles and coagulates the 
fibrin. Unlike the pOison of bees, 
wasps, scorpions, and tarantulas, it 
has no local effect, but affects rapid· 
ly the whole organism. - This ex·· 
treme rapidity ( all symptoms are 
in full swing in less than five min
utes ) precludes in the opinion of 
some medical authorities any other 
but symptomatic treatment. It 
was, however, found that the in
jection of hypochlorite of lime
CaOCl.-has a very beneficial effect, 
and sometimes saves the lives of 
camels, which otherwise succumb 
not seldom to the . poison of the 
spider. Still more recently Mr. 
Sczerbina has produced an anti

about ; sometimes landing in the 
blue lanes, again dropping upon the 
mass of weed to struggle laboriously off into their 
native element, disturbing various stolid fishes known 
as Antennarius, often found lying prone, so simulat
ing the weed that it was . impossible to distinguish 
them from it. 

In parts of the Barbados these fishes are highly 
esteemed, just as the sculpin, which is scorned in New 
England, is considered one of the best of edible fishes 
in California. The natives down in the Caribbean 
Sea round up the flying gurnards of that region in 
great seines and take them by thousands. The sight 

LATRODECTUS-THE POISONOUS SPIDER. 

the cephalothorax, and opening by means of a nar
row duct near the tip of each fang_ (Fig. 1.) Nothing, 
however, could be more erroneous than to suppose that 
all spiders are poisonous to man. On the contr'ary, with 
the exception of the large Tarantulm ( Therophosidm) 

there is only one genus all . the species of which 
are extremely poisonous. The name of this genus is 

Latrodectus, and it has its representatives in all warm 
countries. The bite of the Latrodectus tredec.imgut

tatus, or the so-called "Malmignatta," has always been 
dreaded by the population of Italy, and it is probable 

toxic serum from the blood of camels, which when 
injected not later than twenty hours after, the bite 
greatly relieves the pain, and promises to be of very 
great use. That a good remedy is necessary is shown 
by the fact given by Rossikov, that in 1905, 1,000 

persons were bitten in south Russia, ten per cent of 
whom, or 100 persons, died. In 1896 394 persolls were 
bitten in one district of the Russian Central Asiatic 
possessions. and. ll of them died. In the same locality 
during the same year 738 camels were bitten, result
ing in 276 deaths, and 192 horses with 39 deaths. 



RECENTLY PATENTED INVENTIONS. 

Pertaining to Apparel. 
BATHING SUIT.-F. E. LILIEDAHL, Pierce, 

Neb. This garment Is for use by men when 

bathing in publIc places. Suits ordinarily worn 

by men and boys consist of a shirt of woven or 

knit fabric, and short leg coverings formed 

integral with the lower portion of the body 

covering. The woven garment, after exposure 

to water and the sun, shrinks so as to fit too 

closely on all parts and this entails indelIcate 

exposure of the person. The invention obviates 
this objection. -

01' Interest to F'armen. 
HARROW.-W. A. KELLY and C. W. 

S M ITH, Honolulu, Hawaii. The device relates 
to a harrow that can be drawn by steam or 
other power from either end, and one object 
Is to so construct the machine that It will be 
as lIght as possible consistent with proper 
work, and so that the machine will accom
modate itself to any character of ground. 

SAN ITARY MILK AND CREAM SAVING 
DEVICE.-C. C. COUSENS, Springfield, Mass. 
This device Is adapted to be applied to a milk 
or cream cabinet for saving of the milk or 
cream spilled while -filling glasses and mugs. 
It  prevents the spilled milk from escaping into 
the ice chamber surrounding the milk can and 
returns the milk to the can in a clean and 
sanitary condition. 

01' General Interest. 
BAG-FASTENER.-L. KAESTNER, New York, 

N. Y.-The fastener Is especially adapted for 
use on handbags, pocketbooks, chatelaines, etc. , 
and the object of the inventor Is to so con
struct the device that the jaws of the con
tainer will be held together not only by the 
resilient engagement of the ordinary studs, 
but wiil also be positively held by a separate 
and distinct catch, this catch being so po
sitioned that the act of pressing the studs past 

. ea('h other to open the bag will of itself un
fasten the catch. 

WINDOW.-L. W. PmNZER, Richmond, Va. 
The object of the invention is to provide a 
new and Improved window, having hinged 
sashes arranged to ·permlt an operator to con
veniently open and close the same, or to 
swing the sashes Inward into the room into an 
approximately horizontal position for clean
ing or repairing purposes. 

PHOTOGRAPHIC PRESSURE P1iINTING 
FRAME .-J. PaITCHARD and H .  PRITCHARD, 
167 Rosebery Avenue; London, England. An 
automatic air exhaust valve Is provided con
trol ling an aperture in the bnck plate and 
co-operating with a pump to be placed directly 
on the back plate over the said valve. Pack
Ing means are provided for obtaining 11n air 
tight closure between the open end of the 
pump and the back -plate. Thus the pump Is 
brought directly on the back plate of the 
printing frame to be exhausted, and after ex
hausting the air from the frame the pump 
can be easily transferred to another frame. 

Legal Notices 

P A T E N T S  
I NVENTORS are Invited to communicate with 

M unn & Co., 301 Bnadway, l'I ew York. or 

0�3 F Street, WashlnJr1;on, D. C., In regard 

to securing valid patent protection for their in
ventions. Trade-M arks and Copyri&"ht" 
registered. Desip Patents and Forel&"n 
Patents seoured. 

We undertake aJl Patent, Trade-Mark and 
Copyri&"ht Pracdce, both before the Patent 
Omce and tbe Conrts. aud we have special faclll· 
ties for handling Ini'rinll"ement and other suits in 
Federal and State jurisdictions. 

A Free Opinion as to the probable patenta

bility of an invention will be readily given to any 

I nventor fnrnlshing us with a model or sk�ch and 

a brief de.criptlon ot the device in qnestlon. All 
communications are strictly confldentlaJ. Our 
Hand-Book on Patent. wi!1 be IIIlI1t free on 
reqnest. 

Every patent secnred t b rou&"h ns receives 
special nodce in the Sclentl8c A merican. 

Ours 18 lihe OldelOt agency for securing patents , 
It was establl8hed over sixty years ago. 

MUNN & CO. , 36 1 Broadway, New York 
Branch Office, 6 2 &  F SI., Wash ington, D.  C, 
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Amusement device, A. P .  JA:'uster . . . . . . . . . . .  921 ,416 ; Oondult for steam pipes, underground, S. 
Anlmal-coverlng, I. E. Palmer . . . . . . . . . . . . . .  921,622 1 W.' Hersey . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,399 

Harvesters, gearing tor cotton, R. O. Scher-
ling • • • . • . • • • • • • • . . • • • . . • • • • . • • • . . . • . .  921,008 

Animal-trap, M. O. Oox . . • . . . . . • • • • • • • • • •  921 ,204 Control mechanism, H. E. COlrln . . . . . . . . . . . .  920.916 
Ankle-supporter, A. Quenzer . . . . . . . . . . . . . .  921,563 I Cooker, E. M. Burr . . . . . . . . . . . . . . . . . . . . . .  921,509 

Harvesting and husking machine, corn, F. 
W. Wellenslek . • . . . . • . . . . . • . . • • • . . . . .  921.490 

Hat guard, O. A. Danielson • • • . . . . • • • • • .  920.924 
Hat pin, T. M. Fraehllch • • . . . • • • . . • • . . . .  921.221 
Hay press. W. M. Pickard . • . . . • • . . . • • • . .  920..992 
Heater. See Hot water heater. 

Annunciator, J. H. Ballweg . . . . . . . . . . . . . .  921,0.60. Cooker, steam, S. El. Williams . . . . . . . . . . . 921 .0.41 
Annunciator, O. D. Enochs . . . . . . . . . . . . . . . . 921 , 385 Cooking utenSil, W. O. Brown . . . . . . . . . . . . .  921 .077 
· Anthraclte brlqnets, producing, J. F. Love- Oooklng vessel, electriC, F. Bolling . • . • • . .  920..906 

joy . .  • . .  . .  . .  . .  . .  . .  . . . .  . .  . . . . . . . .  . . .  . . .  921 ,550 C001lng or radiating mechanIsm, G. H. . 
Automatic brake to prevent cars trom leav- Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92 1 , 627 

. Ing tracks, F. M. Evans . . . . . . . . . . . . . .  921 ,3S8 Oopying machines, winding attacnment tor, . 
Automobile and motor-bOat, combined, B. Soennecken & Magnus . . . . . . • . . . . . • . . .  921 ,475 

Hartman . • . • • . . . . • • • . . . . . . . . . . . . . . . . . .  921,396 OOl'e tormlng material, Wagner & Ferencz 921,0.30. 
Automobiles and other vehicles, cushioning Corn conveyer, ear, W • . S. Harrison . . . . . . .  920.,951 

device tor, R. H. Rice . . . . . . . . . . . . . .  920.,999 Corn . sheller, O. J. Widmer . . . . . . . . . . . . . . 921 ,324 
Automobiles and other vehicles, vlbration- , Cotton chopper, L. Dewald • • . . . • • • • • • • . •  920;929 

recorder for, E. S. Phelps . . . . . . . . . . . . . .  921 . 157 Cotton chopper, W. A. Rush . . . . . . . . . . . . . 921 , 1 67 
Axle journal and hub, J. D. Brett • • . • • • • . .  921,073 Conch, convertible folding, C. L. Ruehs • • •  921 ,466 
Baby-jumper, A. E. Ayers . • • • • • . • • • . . . • . •  921,0.57 Cow tie, P. T. Pederson . • . . . • • • • . • • . . • . .  921 ,154 
Baby-jnmper, G. T. Gilson • • • . . • . • . • • • • •  921,394 Orane, hom, Jones & Glastre . . . . . • . . . . . . . .  920.,957 
Baling apparatus, P. Pilon . . . . . . . . . . . . . • •  921 ,453 Orane with revolving jib sluing a complete 
Baling-press, F. M. Weldon . . . . . . . . . . . . . . 921 ,190 circle. Bode & Busing . . . . . . . . . . . . . . . . . .  921 ,198 
Balloons and other air vessels for Indicating Orank, safety starting, H. W. Fellows • . . .  921 ,098 

air-currents, means for use · with, O. Crib cover, E. T. McGowan . • . • . . . . . . . . . .  921 .439 
Davis • • • • • • • • • • • • • • . • • . . • . . . . • • • . . • • • •  921 ,515 Crushing and grinding mm, D. Honeywood 921,248 

Batteries, apparatns for antomatically Current regulator, alternating, C. H. Thor- · 
throwing out the resistance In charg- darson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 , 311 
ing storage, G. Pattberg . . . . . . . . . . • • . .  921,447 Ourrycomb, J. F. Marsolals . . • . . • • . . . . . . •  921 . 136 

Battery plate, storage, B. Ford . . . . . . . . . .  921 ,391 Ouspidor, T. L. Thatcher . . . . . . . . . . . . . . . .  921.483 
Battery-posting machine, dry, W. G. Waitt . 921 , 1 86 Cut-olr, backwater, H. E. S. Orawford . . . .  92 1 , 51 3  
Bearing, adjustable, M. Volland . . . . . . . . . . . .  921 , 571 Damper, W. O. White . . . . . . . . . . . . . . . . . . . 921 , 194 
Bearing, antlfrictlon, A. F. Rockwell .  . . . . .  921 ,464 Dental Injector, root canal filling, P. R. 
Bearing, anti-trlctlon roller, J. Newmann . . .  921 ,442 Skinner . . . . . . . . . . . • . . . . . • . . • . . . . . . . . . 921 . 0.1 5  
Bed, Invalid, S. Csuthy . . . . . . . . . . . . . . . . . .  920..922 Derrick. C. Smith . . . . . . . . . . . . . . . . . . . . . . . .  921 .295 
Bed rail tastener. T. O. Berry . . . . . . . . . . . .  921 .349 DeUnnlng, Goldschmidt & Weber, reissue . 1 2,956 
Bedstead attachment, W. W. Atkinson . . . .  921 ,339 Dispensing apparatus, G. A. Donnelly . . . . .  920.,931 Belt, chain driving. J. E. Dukelow . . . . . . . •  921 ,091f Display rack, rng, G. Jl. Kepke • • . . . . . . . . .  920.,962 
Belt governing mechanism. E. A. Osgood . .  92 1 . 621 Displaying cover · for receptacles, sample, 
Belting, W. S. Langford . . . . . . . . . . . . . . . . .  921.415 . R. M. Cleveland . . . . . . . . . . . . . . . . . . . . .  921 ,591 Berry prop, A. D. Turner . . . . . . . . • • • . . . . .  921,484 Distribution system, B. Frankenfield . . . . . . .  921,392 Bicycle sprockets and crank shafts, double Ditching machine, R. V. Sutherland, bearing for, A. L. Girard • • . . . • • • . . . . .  921 . 1 00 921 , 178, 921 , 179 Bicycle stand, O. J. Hansen . . . . . . . . . . . . .  921 ,242 Door. revolving. J. Wendler . . . . . . . . . . . .  921 .322 Billiard table, K. A. A. Bracher . . . . . . . . . .  921 . 651 Door stoP. J. W. Moran . . . . . • . . . . . . • . . . .  92 1 , 556 Binder, temporary, C. R. Nelson • . • . . . . . .  920.,985 1 Door stop and holder, combined, J. M. Binder, temporary, Shoemaker & Holland . 921 .0.12 Spen�r . . . . . . . . . . . • . . . . • . . . . • . . . . . . . .  921 ,020 Binder, temporary, G. O. Shepherd . . . . . . . .  921 , 469 Doors. adlnstable track tor sliding, I. S. Blade attaching means, H.  Kruger • • • • • • • •  921 , 547 McNanght 921 .440 Blasting device, O. P. McGregor . . . . . . . . . 921 , 144 Dough mixing ;';�';Jib:;e: 'iC CJi�;';be�·. "j�.: Block surtacing machine, butcher, H. E. I 921 202 921 , 361 ptellrer . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .  921 ,451 I Draft arm, O. Baur . . . . . . . . . . . . . . . . .  : . . .  : 921 .345 Bolt-making machine, F. L. McCulloch . . . . 921 , 558 . Drain board sanitary attachment, L. B. Book mark, J. W. Briggs . . . . . . . . . . • • . . . .  921 ,356 ! Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 . 1 92 Books, binder frame tor loose-Ieat, Schaub Drainage venting system, J. L. Donat . . . . .  921 .0.92 & Larsen . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  92 1 ,467 Drawer for casings, J. H. Fassett . . . . . . . .  921 .2 1 2  Boot or shoe, J. Farrell . . . . . . • . . . . . . . . . . .  921, 602 Dredger and excavator. W. A. Huelsdonk . 921 , 2 52 Boots, shoes, gaiters. etc, . machine tor at-

I Drying apparatus, vacuum, E. W. Strohm 921.307 - taching bnttons, buckles, and like or- Drying machine. continuous, 'J. Black et al. 921 ,351 nament. to, T. H. & W. H. Stringer . 921 , 306 Drill bit swaging and sharpening machine, Bottle, non-refillable, W. L. Schultz . . . . . . •  921 ,000 fluid controlled. J. G. Leyner . • . . . . • • . .  921 .420. 

:gm:' s��;���' :' :ill:.tt�� . : : : : : : : : : : : : :  :i}:gg� I Drill extension, H. J. Forster • . • . . • • • . . . .  921 .644 
Bottling machine for· beer mineral waters Drinking cup, A. Dacus . . . . . . • • . . • • . • . • . .  921 ,514 

and the 1Ike counter pressure Web: Driving mechanism, O. B. Woodrow . . . • . .  921 . 195 
ster & Chew ' . . . . . . . . . . . . . . . . .  .' . . . . . . .  921,o.� g��I�:JlnJak%":

h
:::;e. ���p.

H
1\,W:8 · ... t 

. .  81: ��:�!: Box, E. E. Flora . . . . .  . - . . . .  . .  . . .  . .  . . .  . . .  921, 603 D e G th & H 921 105 921 239 Box end stapling machine, O. O. Chapman 921,5S8 y ,  azo, un er esse • • . . . . .  , . , 
Brake beam, E. H. Baner • . • . • • • • • • • • • • • 92 1 , 344 Egg poacblng device. A. W. Meyer . • . . . .  920..973 
Brake head, W. E. Fowler, Jr . . . . . . . . . . . .  920.,944 Ejector, F. S. Miller . . . . . . . . . . . . . . . . . . . .  921 ,138 
Brake hea:!, car, W. E. Fowler, Jr • . . . • . •  920.,945 Electric turnace for metallurgical purposes. 
Bridle blind H H Brandes 921 0.72 P. Girod . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92 1 ,228 
Bucket, COll�pslble bait, F. J. 'D�;';';';� : : : :  921 :516 Electric light hanger, H. G. Cleveland . . . .  920,915 
Bncket, grab, H. P. Andresen . . . . . . . • . • .  ; • •  921 .056 Electric light holder. magnetic, D. J. Hauss 921 . 1 0.8 
Bncket hook, well, F. M. Nanl . . . . . . . . . .  921 . 1 4 6  Elec:�al�"���

g 
t1�:, '::!��i: �

r
�:������: 921 ,454 :��:�:: t?�r!ss���

n 
V: ·  R8,;;,;,;::::::::::::.: &�g:�� Electric switch tor railway traffic control-

Bulrlng wheel, G. S. Tenney . . . . . . . • . . • . •  921,0.27 ling devices, L. Grilrlth . . . . . . • . • . . . .  921,237 
Building block, artificial, F. R. Hndson • . •  921 ,114 Electrical apparatus. H. O. Soule .. . . . . . . . .  921 .018 
Bnnlon protector, shoe, O. N. Oole • • . . . . .  921,592 Electrical apparatns controller, F. Darllng-
Buoy, E. E. Taggart . . . . . . . . . . . . . . . . . . . .  921,180 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 , 642 
Button tor gloves, articles of clothing, Electrical apparatns. te.rmlnal structure for, 

shoes, and the like, spring, H. Eber- Elecf�lc�i d�!'f��W'o�
n
�ysiem: ' B. ' ii: 'Sh���r X��:�g 

oabJ!::e
t 
F. "..i: "H�;d"';': ' : : : :  : : : : : '. : : : : : : : : :l:� Electrical machines, brush holder for, J. H. 

Cabinet, knOCkdown, A. H .  Evans . . . . . . . .  920..937 Woolllscrott . . . . . . . . . . . . . . . . . . • . . . . . . .  921 ,327 
Cabinet, knockdown, E. O. Blomberg . • • . .  92 1 , 582. Electrical vibrations, apparatus for the pro-
Cabinet, stamp, F. H. Chase • • . . . • • . . . . .  920.,913 ductlon of nndamped, S. Eisenstein . . •  921 ,526 
Oallpers, J. F. Irish • . . . . . . . . . . . • . . • . . . . •  92 1 ,407 Electromagnetic waves. receiver for, R. A. 
Can opener, J. B. Hongh . . . . . . . . . . . . . . . . 921,250. Fessenden . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 ,531 
Candy and making same, R. K. Yacoobian 921,0.52 Elevator satety mechanism, J. A. Miller . . . 921 .432 
Cane millS, hydranlic pressure apparatus Elevators. power transmission tor traction, 

tor, Dyer & Glnaca . .  . .  . .  . . .  . .  . .  . . . .  920,934 A. Snndh . .  . . .  . .  . .  . . . . . .  . .  . . . . . . .  . . . .  921 , 634 
Canvas, machine tor treating coated, A. Emblem or monogram mounting, G. A. 

Thoma 921 635 Schlechter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 .1166 
Oap spindle, pic'kl�s' &; ·W��cih��d·:::::::::.: 921 :279 Embossing machine, A. E .. Muth . . . . . . . . . . 921 , 438 
Car brake, W. L. Taylor • • . . . . • • . . • • • . . •  921 ,309 Engine gnlde, traction, J. M. & M. Rohan 921 .004 
Car bulrer, M. L. Dean • • • . . . . • . . • . . . . . . .  921 .208 Engineering. structure tor use In hydranllc, 
Car conpllng, A. Tawlks . . . . . . . . . . . . . . . . . . . .  921 ,482 W. V. Judson . . . . . . . . . . . . . . . . . . . . . . . .  921 ,545 
Car coupling knnckle, W. S. PIrie • • . . . . . •  921 , 1 58 Engraving block jaw attachment, A. L. 
Car driving mechanism, railway, R. H. Leatart . . . . . . . . . • • . . . . • • . . . . . . . . . . . . .  921 .126 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,491 Envelop, T. Norgell . . . . . . . . . . . . . . . . . . . . .  921,275 
Car, dump, T. H. Stagg • • . • • . • • . . • • . . . .  92 1 , 30.0. Envelop feeding mechanism, R. B. Van 
Car fender, L. C. Noble . . . . . . . . . . . . . . . . .  921 ,443 Dyke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 , 1 85 
Car fender, rnbber roller, W. M. Vallette . 921 .316 Eraser. F. W. Pnmphrey . . . . . . . . . . . . . . . .  ·921 ,456 
Car locking· device, dump, O. H. Doty et al 92 1 ,376 Expansion bolt, H. K. Whitner . . . .  : • . • . .  921,037 
Car, mine, G. L. Bell . . . . . . • . . . . • . . . . . ; . .  921 ,506 Extinguisher, J. D. White . . . . . . . . . . . . . . .  921 , 323 
Car sheathl"g, H. U. Morton . . . . • . . • • • . •  920.,981 Eyeletlng machine, J. E. McIntire . • . . . . . . .  921,648 
Car nnderframe, O. H. Howard . . . . . • • • • • 921 ,112 Fare register and recorder, W. I. Ohmer. 92 1 ,276 
Car ventilating system, D. I .  Cooke . . . . . . . •  920..918 Fastening device, A. T. Maenche . . . . . . . . 921 . 1 34 
Car wheels, means for lubricating flanges · Fancet, bnng, A. A. Bowser . . . . . . • . . . . . .  920;908 

of, F. Regenold • . . . . . • . . . .  ; . . . . . . . . .  921 , 162 Feeding milk to calves, device for, M. I. 
Cars, automatic coupling and central bulrer Goldman . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  921 ,231 

device tor railWaY, A. A. Rosengren . .  921,564 Fenc!, post, A. Egly . . . . . . • .  : . . . • . . . . . . . .  920,935 
Oars, post seat tor, J. D. Tharp . . . . . . • . . .  921 .310. Fert,lizer distributer, J. O. MIller . • . . . . . . . 920..974 
Carbureter, G. E. Morehouse . . . . . . . . . . . . . . . .  920.979 File, bill, W. Brach . • . . . • • . . . . . . . . . . . . . •  921,200. 
Oarbureter, E. B. Kaley • • • . . • • . . . . . . . . .  921 410 File, Indlvldnal account, B. M. Backns • . .  921 ,340. 
Card case, O. F. Brown • . . . • . . • . . • . . . . • .  921 :0.76 FUm holder, roll, L. S. Bander • . . . . . . . . .  920.,90.1 
Caronsal, I. D. Patterson . • . . . • • • • • . . . . . .  921 . 153 Filter, I. H. JAwell . . . . . . . . . . . . . • . • . . . . . . . .  92 1 . 1 1 5  
Carpenter's gage, J. Fllkln . • . . . . . . . . . • •  920.,941 Filter, mechanical, J. G. Brewer . . . . . . . . . .  920..909 
Carrriage curtain knobs, making, Neider & Fire apparatns, K. P. Rowe . . . . . . . • . . . . •  921 .284 

Hafer . . . • . . . . . . . . . . . . . . . • . . • • . . . • • . . .  921, 147 Fire escape, portsble, J. W. Jelrrles . . . . . .  920.956 
Carriage top attachment. P. Felix . . . . . . . .  921, 530. Ftre. water, and 011 resistant articles, mak-
Carving machine work holder, H. C. Baase 92 1 ,058 ing, I. L. Roberts . . . . . • . . . . • • • • . • . . .  921 ,0.02 
Carving machines, feed mechanism tor au- Fish, preserving. J. D. young . . . . . . . . . . . . .  921 .328 

tomatic, M. de Tamble . . . . . . . . . . . . . . . . .  921 .0.91 Flagstalr, H. N. B. Fisher . . . . . . . . . . . . . . .  921 ,216 
Oase. See Card case. Flasher, double circuit. W. J. Phelps . • . . .  921 ,625 
Caster retaining device, D. A. Maccualg, Flat iron, J. E. Harriman, Jr . . . . . . • • . . . . .  921,541 

921,132, 921 , 133 Flooring, mechanism tor manufacturing par-
Centering device. Dodge & Patton . . . . . . . . . . 92 1 , 521 quetry, J. J. Murdoch . . . . . . . . . . . . . . . . .  921 . 61 8  
Centrifugal separator, H. D .  Dibble . . . . . . .  921 ,371 Flower, · artificial. V. R. Haskins . . . . . . . . . . 921 .246 
Centrifugal spreader, G. G. Griswold . • . . •  921 , 101 Flushing mechanism, J'. H. Davis . . • . . • . . .  920.,928 
Chain link, wire, F. · Egge . . . . . . . . . . . . . . .  921,380 Folding table, E. Workman • . . . . . . . • • . . . .  921,495 
Chain links, manufacturing, J. M. Dodge . 921 .519 Form, S. O. Mason . . . . . . • . . . . • . . . . • . . . . .  921,263 
Chandelier, Dodge & Oamp . . . . . . . • . . . . . . .  921 , 520. Form, dress, C. A. Ulrord . . • . . . . . . . • . • . .  92 1 , 1 84 
Change delivery device, D. M. Fowler . • • . .  921 .219 Freezing apparatus, W. Degener, Jr . . . . . . .  921 , 370. 
Chuck, H. P. Townsend . . . . . . . . . . . . . . . . . .  921,568 Friction drive apparatus, D. Larson . . . . . . .  921 . 646 
C/lUte for mills. granaries. warehouses, Fruit picker, J. D. Houck . . . . . • . . . . . . . . .  921 ,40.2 

etc . . ' W. P. Crnickshank . • . . . . . • . . • . .  921 ,595 Furnace, O. Schweizer . • . . . . . . . . . . . . . . . . . .  921 ,169 
Cigarette tnbes, coating, Guenllret & Ni- Furnaces trom heat, tumes. and dust, 

cault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92 1 , 10.4 means tor protecting operatives of zinc 
Circuit and apparatus, Interrnpter, J. F. and analogous. E. Dor-Delattre . • . . . . . .  921 , 375 

Heating . and hot water system. combina-
tion, J. A. Flynn . . . . . . . . . . . . . . . . . . . . .  921 ,604 

Heating and ventilating system, combined. 
Weidenbach & Peters . . • . . . . . . . • • . . . .  921 . 003 

Heating system, hot air, R. G. Speer . . . . .  921 , 0.19 
Heating system, steam, F. E. Siebenmarin . 921.473 
Heel protecting plate, embedded, S. Toles . 921 . 1 82  
Hemp brake, H. C.  Anderson . • . • . . • . . . . . . .  921,499 
Hermetically closing vessels, compOSition 

for use In, O. Jovlgnot . • • . . • • . . • . . . •  920..959 
Hinge, F. Kell . . . . . . . . . . . . . . . . . . . . . . . . . . .  920.960. 
Hinge, detachable, W. H. Eschbach . . . . . . .  920.,936 
Hoisting · apparatus, · O. A. Dixon . . • . . . . . . .  920..930 
Hook, O. Sannders . . . . . .  . .  . . .  . .  . . .  • . .  . .  . .  921 ,286 
Horse cleaner, W. F. Mylchreest . • . . . . . . .  921 , 1 43 
Horse cover, J. Blair . . . . . . . . . . . . . . . . . . . . . 921 .580. 
Hose coupling, W. E. Orook . . • . . • . • . • . • .  921,368 
Hose shield, G. E. Burtscher . • . . . . . . . . . . .  921 ,0.79 
Hot water heater. J. Mracek . . . . . . . . . . . .  920,982 
House leveling Instrument, F. Sheppard . . .  921 , 470. 
Hub band, J. A. Slater . . . . . . . . . . . . . . . . . .  921 .294 
Hub. vehicle Wheel, T. L. McConnaughey . 920..984 
Humldltler, A. R. Clarkson . . . . . . . . . . . . . . .  921 ,365 
Hydrocarbons into gas or vapor, method of 

and apparatus for converting liquid, E. 
B. Benham . .  . .  . . . . . . .  . .  . . . . . . . .  . .  . . .  920..003

98
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Induction motor, T. Abtmeyer . . • . . . . . . . . .  920,8 
Ingots, press for the manufacture ot hol-

low, H. Harmet . . . . . . . . . . . . . . . . . . . . . .  921,243 
Inhaler, H . . Weir . • . . . . • . . . • . . . . . . . . . . . . .  921,0.34 
Insect powder sprayer. E. Ludde . • . . . . . . .  921 ,422 
Instruments. case or support for fragile, H. 

Y. Norwood . . . . . . . . . . . . . . . . . . . . . . . . . .  921.149 
Instruments. Indicating means for. Davis & 

MacGahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 920..927 
Internal combustion engine, C. W. Weiss . 921 ,035 
Internal combustion engine, Peache & Rob-

Inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 . 649 
Invalid table. J. Scheibner • . . . . . . . . . . • . • •  92 1 . 468 
Inventory, perpetual, E. C. Albree . . . . . . . .  921,333 
Ironing machine, W. R. Hager 920,949 

������ ::��l�:: �: f
aw
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Jacquard connection, W. R. Scott . • • • . . • •  921 .288 
Jewelry fastener, N. Lleberfreund . . . . . . . . .  921 ,421 
Jockey stick, J. A. L1llle . . . . . . . . . . . . . . . .  921 . 1 28 
Justifying mechanism, B. F. Bellows . . . . .  921 .063 
Kennel, J. S. Minion . . . . . . . . . . . . . . . . . . . .  920.,975 
Kinetoscope, continuous film. C. B. Glllespi.e 921 .537 
Knife switch, J. H. Miller . . . . . . . . . . . . . . . 921 ,434 
Ladder, scalrold. J. R. Jones . . . . . . . . . . . . . . . 921. 117 
Lamp extingUisher, R . •  Jr. , & J. F. Stokes 92 1 . 633 
Lamp socket, incandescent electric, D. E. 

Bown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 . 1 99 
Lamps and the like, pressure regulator for, 

M. F. McCarthy . . . . . . . . . . . . . . . . . . . . .  921 ,272 
Lamps. ceiling rosette tor drop electric. W. 

Wilbraham . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,038 
Lamps, cluater fixture for electric, p. H . 

J'aehnlg . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  921 .408 
Lamps. mask for automobile, H. D. Penney 921,449 
Lantern, cold blast, K. L. Stendahl • . • • . . .  921 , 022 
Latch, F. Ken . . . . . . . . . . .  -:- . . . . . . . . . . . . . . .  920..961 
Lavatory, J. S. Rowe . . . . . . . . . . . . . . . . . . . .  921, 1 66 
Lavatory, H. M. Weaver • . . . . . . . . . . • . . . . .  921 , 574 
Leach casting "'frchine, J. J. Stehling . . . . .  921 ,0.21 
Leaf turner, J. F. Young . . . . . . . . . . . . . . . .  921 ,496 
Leath�r for boots and shoes. machine tor 

cutting ont npper, A. Bates . . . . . . . . . .  92 1 . 503 
Leather with fabric. coating. F. J. Gleason 921.229 
Legging, folding storm, T. D. Miller . . . . . .  921 ,435 
Lemon juice extractor, W. F. Easley . . . . . •  921,378 
Life raft, C. Ritson . . . . . . . . . . . . . . . . . . . . .  921 , 462 
Lifting jack, Gormley & Terrill . . . . . • . . . . .  921 .234 
Lifting �ack, F. L. Gcrmley . . . . . . . . . . . . . . .  921 .235 
Line chalker, A. M. Starr . . . . . . • . . . . . . . .  921 ,30.2 
Linotype making mechanism, B. F. Bellows 921 ,0.64 
Loading apparatus, J. E. Agler . . . . . . . . . . . 921 ,498 
Lock, L. A. Wise . . . . . . . . . . . . . . .  . .  . .  . . . .  921 .048 
Lock, M. ·Goldstein . . . . . . . . . . . • • . . . • . . . . .  921 ,232 
Lock and signal and lighting switch, com-

bined, W. R. Schlage . . . . . . . . . . . . • . .  921 ,168 
Locking device, key, W. Finn . . . . . . . . . . . .  921 ,390 
Loom shuttle. S. A. Dudley . . . . . . . . . . . . . .  921 .377 
Lnbrlcatlng cup tor steam chests, etc. , T. 

Carrick . . .  . .  . . .  . . .  . .. . . .  . .  . .  . . .  • . .  . . . .  921,201 
Lubricating system, H. N. Link . . . . . . . . . . . 921 , 1 29·  
Mall bag catcher, S. C . .  Hovey • . • • . . . . . . .  921 ,113 
Mall bag · catcher and deliverer. J. V. 

Thompson . ; . . . . . . . . . . . . . . . . . . . . . . . .  " 921 ,1167 
Mall bag catching and delivering appa-

ratus, O. & E. W. Channell . . . . . . . . . . . . 921 .084 
Mall bag receiving and delivering appa-

ratus, C. C. Gardner . . . . . . . . . . . . . . . . . 921 . 226 
MuM bags from trains and the like, device 

delivering and receiving. S. Jaross 921 ,254 
Mlno delivering and collecting system, ru-

ral, F. E. Been . . . . . . . . . . . . . . . . . . . . . .  921 . 1104 
Manure spreader, Wilson & Lee . . . . . . . . . •  92 1 .0.411 
Manure spreader, O. J. Grundy 921 . 10.3 
Match box holder. L. Paden . . . . . . . . . . . . .  921 ,445 
Match delivery apparatus, W. H. Morris . .  921 , 617 
Matrix distributing mechanism, B. F. Bel-

lows . . . . .  . . . . .  . . . . . . . . . . . . . . . . .  . . . .  921 . 065  
Matrix drying press, M. S. Bentley . . . . . . .  921 ,0.67 
Mattress, wire, C. 1. Witzel • . • . . • • • • . • • •  921 .494 
Measurer, IIqtHd. O. O. Allen . . . . . . . • . . • • •  921 .336 
Measuring apparatns, IIqnid, H. Pein . . . . .  921 , 6541  
Measuring instruments, magnet support for 

electrical, J. H. Zimmermann . . . . . . . . .  921 ,054 
Measuring the weight and other qualities 

ot a material . G. O. Chaney . . . . . . . . . .  921 , 0.83 
Meat tenderer, King & Rubert . . . . . . . . . . .  921 ,006 
Mechanical movement. D. O. Makean 921 .424 
Mechanical movement, A. Sears . . . . . • . . . .  921 , 629 
Metal working rolls, W. J. Williams . . . . . 921 .042 
Metals from ores. separating, P. Germain . 921 .227 
Metals immersed In liquids, preventing cor-

rosion of, P. E. G. Cumberland . . . . . . . 921 . 641 
Metals. separation of, R. D. Divine . . . . . . .  921 , 372 
Metals theretrom. treatment of pyrites 

liquor tor winning. J. H. Thwaltes . . .  921 ,312 
Metallic tie, F. A. Humme • . . . . . . . . . . . . .  921 .611 
Milk, drying, J. R. Hatmaker . . . . . . . . . . .  92(},952 
Moistener. broom. W. A. Fuller . . . . . . . . . . . 921 .225 
Molds with molding material, loading, C. 

W. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,082 
Mop-wringer, J. J. Davis . . . . . . . . . . . . . . . .  921 , 207 
Motor controller, electric. H. W. Cheney . .  921 ,589 
Motor starter, automatic, Henderson & Mil-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921,398 
Motors, selt starter for electric, O. H. Mil-

ler . .  . .  . .  . .  . .  • . . . . .  . .  . . .  . . .  . .  . .  . .  . .  . . .  921,430. 
Engle . . . . . . • . . . . . • . . . • . . . . . . . . • • . . . . .  921 , 601 Furniture, toldlng, E. M. Stannard . . . . . . •  921, 30.1 

Circuit Interrupter, J. M. Wilson • • • . . • • • •  921,046 Furniture polish and producing same, EI-
Clamping device, W. Donald . • • . . . . . . . . . .  921 , 373 keles & KlIe . . . . . . . . . . . . . . . . . . . . . .. . . .  921 ,382 
Clay prodncts, drier system tor, I. M. Jns" Game board, J. Conolly . . • . . . • • . . • • • . . . . .  921, 368 

Mowing machine, T. E. Ewer . . . . . . . • . . . . .  921 .210. 
Mowing machine clover bnnchlng attach-

ment, Storer & McClure . . . . . . . . . . . . . .  921 ,305 
Music leat turner, Wahl & Lamherty . • . . .  921 . 124 
Music leaf turner, F. Horrell . . . . . . . . . . . .  921 . 249 
Musical instrument, automatic, W. F. 

Bayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 .346 

tlce . .  . . . . . .  . . .  . .  . . .  . .  . . .  . . .  . . .  . .  . .  . . .  021,255 Game table. L. H. Eilers . , . .> . . . . . . . . . . . .  921 .381 
Cleansing compound, H. B. Bishop . . . . . . . . 921 ,350. Gardening Implement. J. S. lJurnlng . . . . . .  920,933 
Clothes line clamp, J. J. & C. H. Raithel . 921 ,458 Garment hanger, A. Wilkin . . . . . . . . . . . . . .  921 ,492 
Clutch mechanism, F. D. Platter . . . . . . . .  921 ,62!t Garter clasp, J. S. Blinn • • • • • • • • • . • • • • . •  921,070. 
Coal and slate separator, H. Mathewson . • .  920.,972 Gas burner, J. J. Moore • . . . . • • • . . • • . . . . .  921 , 1 39 
Coaster brake, F. S. Ellett • • . . . . . . . . . . . . .  921 , 653 Gas cut-olr, A. E. We.tburg • • • • • • • . . . . .  92 1 , 1 91 

INDEX OF 
Coating machine, liqnld, R. A. Beausejour· 921,347 Gas engine, O. E. Mead . . . . . . • • . . • . . . . . .  921 ,264 

INVENTIONS Coating or enameling apparatus, M. D. Shi- Gas furnace, regenerative, J. B. Acker . . .  921 , 332 
verlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 , 292 Gas generator and lamp, R. L. Doran . . . . .  921 ,093 

Musical Instrument. stringed. G. T. Lewis 921 . 1 27 
Mnsical instrument, stringed, S. W. Buerck-

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92T . .  507 
Musical Instrnments. duplex tracker board 

For which Letters Patent of the 
United Statu were Issued 

for the Week Ending 
May 1 1 .  1 909, 

Oock, gas, R. Christ . . . . . . . . . . . . . . . . . • . . .  920.,914 Gas. making producer. E. E. Slick • . • • . . . .  921 , 173 
Cocoa drying machinery, J. ;Y. da Silveira Gate fastener. D. H. Kilroy . . . . . . . • . . . • .  921 ,257 

e Paulo • • . . . . . . . . . . • . . • • . . . . • . . . . • . . .  921 , 631 Gear, transmiSSion, W. R. DunkeL . . . . . . .  921 , 522 
Oolree mill, A. E. Bronson, Jr . . . . . • • . . . . .  921 , 074 Glass cutting machine, R. L. Frink . . . . . . .  921 , 652 
Ooln controlled mechanism, F. Meyer . . . . .  921 , 552 Glass, grinding plate, Spachtholz & Wln-
Coin slot mechanism. F. Meyer . . . . . . . . . .  921 .553 gerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 .477 
Collar fastener, horse, L. I . Mndge • . . . . .  920.983 Golf practice net, J. R. Bolton . . • • • . . . . . .  920.90.7 

A N D  B A C H  B E A R I N G  T H A T  
Combustion engine, O. P. Ostergren . . . . . .  920.,989 Grain cooler, H. Hager . . . . . . • • . . • • . . . . . .  921 .395 

D A T E  Commntator for dynamo'electrlc machines. Grain drier, W. E. EllIs . . . . . . . . . . . . . . . . .  92 1 ,097 
F. W. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . .  920.,920 Grinding cylindrical surfaces, apparatus tor. 

d f liat bo I f th tent 
] Compress. S. J. Webb . . . . . . . . . . . . . . . . . . . 921,489 1. L. Bogert . . . . . . . . . . . . . . . . . . . . . . . . .  921 , 353 

[See note at en 0 a ut cop es 0 ese pa s. Compressor, vacuum pump, etc . ,  F. J. Ro- Grinding machine. Bastian & Granltz . . • . •  921 , 343 
chow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 , 1 64  Gnn, breech loading, Fox & Home . . . . . . . .  921.220. 

Concrete blocks and the like, machine for Gun cleaning device, Topes & Harrelson . .  921 ,569 
stamping, H. Schmidt . . . . . . . . . . . . . . . . 921 ,287 Hair drying apparatus. W. A. Soles . . . . . . .  921 ,476 

Concrete constrnctlon, reinforced, W. Ras- Hair tonic, T. H. Bartlett . . . . . • • . . . • . . . .  920..90.2 
ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921,626 Hame, adjnstable ,  G. P. Peterson et al . . .  921, 561 

Concrete culvert mold. T. B. Abercrombie . 921,497 Hame fastening, J. A. Long . . . . . . • . . . . • . .  921 .616 
Concrete mixer, D. E. Jones . . . . . . . • . . . . . .  920.,958 Hammer, numbering, F. Proll . . . . . . . . . . . .  920,995 
Concrete mixer, Stevens & Thomas . . . . . . . .  921 ,480 Hammock attachment. I. E. Palmer . • . . . .  921 . 623 
Ooncrete structures, molding apparatus for Hand strap, R. L. Douglass . . . . . . . . . . . . .  921,094 

Cond�o;.:::��
g
h;x�:.
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: 921 ,457 

Conduit, E. L. Barnes . . . . . . . . . . . . . . . . . . .  921,061 I Harness, A. A. Ohaney . • • . . • . . . . . . . . . . . .  92 1 . 587 
Conduit clamp and knockout disk. com- Harrow, N. O. Hale . . . . . . • . . . . . . . . . . . . . .  921 .008 

blned, W. A. Bonnell . . . . . . . . . . . . . . . . 921 , 585 Harvester, H. J. Holly . . . . . . . . . . . . . . . . . . . .  9' .. U .l l o.  

Abdomen-compress. T .  P. Taylor . . .. . . . . . . . . .  921 .0.26 
Adding-machine, N. J. Goldtarb . . . . . . . . . . . .  921 , 539 
Adding·machine and type-writer. machine 

for combining an. H .  M. Ferry . . . . . . . .  920..940 
Adjustable bracket. E. B. Craft . . . . . . . . . . . .  920.,367 
Advertising apparatus, O. Newman . . . . . . . .  921 ,560 
Air or gas, means for administering, S. 

Jackson . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  920..955 
Air or other gases, subjecting materials 

to the actoin of, J. E. Greenawalt . . . .  92 1 , 645 
Alloy of silicon, H. Goldschmidt . . . . . . . . . .  921 . 607 
Alumina. making, O. M. Hall . . . . . . . . . . . . . . 921 . 609 
Amusement device, L. C. Marble . . . . . . . . . , 921 , 1 35 

Please mention the SCIENTIFIC AMERICAN when writing· to aduertiBera 

for automatic. M. Clark . . . . . . . • . . . . . .  921 ,639 
Musical Instrnments or players, duplex 

tracker board for automatic, M. Clark 921 .590 
Musical lrostruments, picker for stringed, E. 

J. Scarlett . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,565 
Note sheet cutting apparatus. W. R. Orip-

pen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920,921 
Nozzle for humidifiers. spray, S. W. Cramer 921,205 
Numbering machine, typographic, Conrad & 

Sander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920.917 
Nut, grip, A. Y. Davis . . . . . . . . . . . . . . . . . .  921 ,369 
Nut lock, L. L. Roberts • . . . . . . • . . • . . . . . .  921 ,003 
Nut lock, J. Perrie . . . . . . . . . . . . . . . . . . . . . . .  921 .278 
Nnt locking merhanism, C. N. Gilmore . . .  920.947 
Nut wrenCh, axle, J. W. Hall . . . . . . . . • . . .  921 .540. 
011 can, A. R. Clark . . . . . . . . . . . . . . . . . . . .  921 .0.85 
Oller, car, G. G .  Crane . . . . . . . . . . . . . . . . . .  921 .594 
Orchestrions and similar musical Instru-

ments, harrel for, P. Lochmann . . . . . . . 92 1 , 548 
Ore concentrator. E. Delster . . . . . . .  921.089. 921 .U90 
Ore separator. J. T. Donovan, Sr . . . . . . . . .  921 . 374 
Ore separator, O. Medaris . . . . . . . . . . . . . . . 921 .427 
Ores, reducing. F. J. Tone . . . . . . . . . . . . . . .  921 . 183 
Organs or similar musical instruments, key 

and key action for. C. S. Haskell . . . . .  921 . 610. 
Ornamental glass, G. H .  Brabrook . . . . . . . . 921 ,355 
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THE LATE PETER F. COLLIER 
Founder and head of Collier's Weekly and the great publishing house 
which bears his name was a firm believer in Life Insurance. 

H is Confidence in 

he enti 
was shown by his voluntary and unsolicited selection of this Company. 

The following letter from his son and executor, Mr. Robert J. Collier, shows the wisdom of his choice : 

O f f i c e o f  C o l l i e r ' s 
N ew Y o r k , 

We e k l y , 
May 4 , 1909 .  

Ho n .  J oh n  F .  D r y d e n ,  Pr e s i d e n t , 
T h e  P r u d e n t i a l  I n s .  Co . o f  Ame r i ca , 

N ewar k ,  N. J .  
My D e ar S i r : _ 

P e r m i t me t o  t hank you , and t h r ou gh y ou T h e  P r u d e n t i a l  
I n s u r an c e  C ompany o f  Ame r i ca ,  f o r  t h e  v e r y p r omp t r e c e i p t  
o f  ch e ck s  f o r  $50 , 0 0 0  i n  fu l l  cas h s e t t l emen t o f  c l a i m  o n  
t h e  l i f e o f  my f a t h e r , P e t e r  F e n e l o n Co l l i e r ,  wh o d emo n s t r a t e d 
h i s  b e l i e f  i n  L i f e  I n s u r an c e  i n  T h e  P r u d e n t i a l  by car r y i n g 
p o l i c i e s  i n  y o u r  C ompany f o r  s e v e r a l  y e ar s . 

P r o o f s ' we r e  c omp l e t e d and ch e ck s  d e l i v e r e d 

day and y o u r  Company d i d  e v e r y t h i n g p o s s i b l e  t o  

a qu i ck paym e n t o f  c l a i m .  

t h e  s ame 

e f f e c t  

As s u r i n g y o u  o f  my app r e c i a t i o n ,  
I r ema i n  

You r s  v e r y t r u l y , 

The Prudential pays claims small or large immediately upon the receipt 
of satisfactory proofs of death. 

Total Payments to Policyholders Since Organization, Plus Amount Held 
at Interest to Their Credit, Over 3 1 3  Million Dollars ! 

T he Prud e n ti a l Insurance  C o mp any o f  America  
Incorporated as a Stock Company by the State of New Jersey 

JOHN F. DRYDEN, President Write "or information of New Low Coat Policy. Dept. 121 Home Office, Newark, N. J. 

Osteopathic table. J. V. McManis et a1 . . . 921 ,559 Polishing lind cleaning machine, M. Fors-
Outlet box for electric conduits, W. A. berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 920,943 

Bonnell . . • . . . . . . . . • . . . . . . . . . . . . . . . . . .  921 ,584 Post brace. H. J. Fritz . . . . . . . . . . . . . . . . . .  921 ,534 
Overshoe, E. P. Rickert . . . . . . .  -. . . . . . . . . . .  921 ,461 Post cards, etc . ,  dispensing machine for, 
Ozone producer, S. M. Kintner . . . . . . . • . .  920.965 Evalls & Marshall . . . . . . . . . . . . . . . . . . . .  921,389 
Package wiring machine, S. Wheeler . . . . . . 921 .193 Potato digger, J. Moreau . . . . . . . . . . . . . . . .  920,978 
Packaging machine, M. L. Keyes . . . . . . . . .  921 ,256 Potato digger attachment, W. Cooper . . . . . 920,919 
Pants presser, J. B.  Hanna . . . . . . . . . . . . . .  921 , 107 Power transmission mechanism, J. E .  Fries 920,946 
Paper and producing same, foiled, G. F.  Press, H. W. Shepard . . . . . . . . . . . . . . . . . . . . 921 ,01 1 

Mansbridge . . . . . . . . . . . . • . . . . . . . . . . . . . .  920,970 Press roll mechanism, J. L. Graham . . . . . .  920,948 
Paper box, H. Zell . . . . . . . . . . . . . . . . . . . . . . .  921 , 197 Printing macbine inking mechanism, E. M. 
Paper clip, V. Munger . . . . . . . . . . . . . . . . . . .  921 ,271 Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . : .  921,615 
Paper, shaping abrasive, G. S. Tenney . . . . 921 ,028 Printing or embossing plates, making. J. 
Paper trimmer, block wall. J. W. Moore . .  920,980 Hartnett, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,397 
Passenger register for public vehicles. H. Printing plate making machine, J. S. Dun-E. Plm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9:m,993 can . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 ,600 
Pasting machine, L. V. Estes . . . . . . . . . . . .  921 ,386 Printing press, Geissenhainer & Cumner . . .  921 ,536 
Peach slitting and pitting machine, S. J. Printing press chase. E. Karl . . . . . . . . . . . .  921 ,411  

Dunkley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,523 Printing press feeder, A. Krause . . . . . . . .  921,260 
Pen, J. A. Alling . . . . . . . . . . . . . . . . . . . . . . . .  92<J,900 Propeller, screw, G. Mackaness . . . . . . . . . . .  921 ,423 
Pen. stylographlc, E.  de la Rue . . . . . . . . . . .  921 ,007 Pump, A. T. Kasley . . . . . . . . . . . . . . . . . . . . . 921 , 118  
Photomicrographic apparatus, Watkins & Pump and drill rods. grab for, E.  P. Law 921 ,417 

Head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,317 Pump and spray tank, combined force, R. 
Plano, self-playing, E. C. Hiscock . . . . . . . . . 920,954 S. Sheldon . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 ,010 . Plano tuning pin, J. F. Conover . . . . . . . . .  921,203 Pump, centrifugal, A. N. Parnall . . . . . . . . .  921 ,624 
Picture film magazine, T. A. Nolan . . . . . . .  921 ,274 Pump, compreSSion, F. G. Perez . . . . . . . . . . .  11'1 1 . 1 55 
Picture films, fireproof magazine tor, T. A. Pump, pneumatic suction, D. T. Williams .  921,040 

Nolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,273 Pump, rota-ry mercury vacnum, W.  Gaede . 921 ,535 
Pictures and other articles, attachment ap- Pumping ' apparatus, portable pneumatic, J. 

plicable for supporting, A. Siddall . . . . .  921 ,472 W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,632 
Pin, Dean & Rueckert . . . . . . . . . . . . . . . . . . . 921 . 5 17  Punch . spiral, H. C. Roberts . . . . . . . . . . . . .  921 ,463 
Pin, G. W. Dover, reissue . . . . . . . . . . . . . . . .  12,954 Punching or shearing machine, C. A. 
Pincushion, perfumed, G.  J. Lewis . . . . . . . .  920,968 ,1 Bertsch et al. . . . . . . . . . . . . . . . . . . . . . . . .  921 ,068 
Pipe clamp for ground contacts, T. Nagel . 921 . 145 Pyrometers and the like, Indicating and re-
Pipe closure, J. D. Blake . . . . . . . . . . . . . . . . 921 ,069 1 cording apparatus for, W. Armour . . . .  921 ,500 
�:�: ����n�t �: �: �����Ck" : : : : : : : : : : : :  ���:�� I ���/
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Pipe fitting, D. T. Williams . . . . . . . . . . . . .  921 ,039 Rail connection, W. H. Yerkes . . . . . . . . . . .  921 ,575 
Pipe fitting. hot water heating, M. C. Rail joint, R. Harrison . . . . . . . . . . . . . . . . . .  921 ,245 

H�neywell . c  . . . . . . . . . . . . . . . . . . . : . . . . . .  921 , 1 11  Ral joint, A. Ambert . . . . . . . . . . . . . . . . . . . . 921 ,577 
' Plpe threader, ratchet, M.  Dixon . . . . . . . . . . 921 ,518 Rail system, guard, A. Morrison . . . . . . . . . .  921 , 140 
Pipe wrench, O. W. Blake . . . . . . . . . . . . . . . 921 ,581 Rail system, tblrd, Y.  Burgess . . . . . . . . . .  921 ,508 
Piston ring, H. Harkins . . . . . . . . . . . . . . . . .  920.950 Railway fastening, C. H. Cornell . . . . . . . . .  921 ,511 
Pitman connection, Chrysler & Kays . . . . . . . 921 ,363 Railway rail, J.  C .  Flynn . . . . . . . . . . . . . . . 921 ,533 
Planer for narrew work, wood. C . W. H. Railway rail joint bolt holder, C. Rahm-

Blo.d . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . .  920.904 gren . . . . . . . . . . . . . . .  , . . . . . . . .  , . . . . . . . .  921 ,281 
Planter. W. Frede . . . . . . . . . . . . . . . . . . . . . . .  921 ,222 Railway ralls from spreading, device to 
Planters. adjustable wheel for corn, J. A. prevent, W. H.  Walters . . . . . . . . . . . . . .  921 ,572 

Mussetter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,557 Railway ralls to metallic ties, device for 
Plate holder, H. B. Rouse . . . . . . . . . . . . . . . . 921 ,005 securing, J. Phelan . . . . . . . . . . . . . . . . . . 921 ,277 
Platform, dumping, S. A. Morehouse . . . . . .  921 .437 Railway switch, automatic, J. W. Sparks . .  92l ,175 
Pliers, end . cutting, G. E. Burtscher . . . . . .  921 ,080 Railway system, electric, R. Stearns . . . . . .  921 ,176 
Plow, C. L. Avery . . . . . . .. . . . . . . . . . . . . . . .  921 .578 Railway tie, W. W. Hicks . . . . . . . . . . . . . . 920,953 
Plow landslde, J. C. & J. A. Fischer . . . . . 921 .532 ·-Rallway tie, J. A: Byers . . . . . . . . . . . . . . . .  921 ,081 
Plow, rotary, W. F. Brown . . . . . . . . . . . . . .  921 ,357 Railway tie, N. H. Conger . . . . . . . . . . . . . .  921,510 
Plow structure, W. L. Paul . . . . . . . . . . . . . .  920,990 Railway tie, metallic, J. G.  Snyder . 921,297, 921 ,298 
Plug, detachable, P. R. Yuzuk . . . . . . . . . . .  921 , 196 Range Ilnder, A. A.  Michelson . . . . . . . . . . . 92l , 1 37 
Poisoning I}l'oduct, animal , Bolduan & Dyas 920.!J05 Raspberry cleaner, M. B. Sberman • • • . . • . .  921,291 

Ratchet wrench, J . O. Shelburne . . . . . . . . .  921 .290 ! Signaling system, selective, A. W. Jones . . 921 , 1 16  
Receptacle, Starr & Meinke . . . . . . . . . . . . . 921 ,479 : Silo construction , O.  Brumbaugh . . . . . . . . . .  921 ,586 
Record holder, A. M. Seeley . . . . . . . . . . . . . . .  921 ,289 1 Silo door fastener, K. Kleven . . . . . . . . . . . . .  921 . 122 
Resilient wheel, J. & C. Reuse . . . • . . . . . . .  921 ,283 Skate, roller, M. B. Grout . . . . . . . . . . . . . . . . 921 . 102 
Rille, magazine, J. J.  Catron . . . . . . . . . . . .  920,912 Slate picker, C. S. Farrer . . . . . . . . . . . . . . .  920,939 
Road crossing. L. Frederick . . . . . . . . . . . . .  921 . 223 Smelting furnace, electric, C. E.  Wilson . .  921 ,325 
Roasting furnace, F. E. Marcy . . . . . . . . . . .  920,971 Smoke consuming furnace, G.  Crysler . . . . . 921 .087 
Rod coupling, sectional, R. H. Villard • . . .  921 .487 Snap switch, J. H. Wyatt . . . . . . . . . . . . . . .  921 ,050 
Roll polisher, T. Lombardi . . . . . . . . . . . . . . .  921 ,549 Sodium sulphate and sulphuric acid, mak-
Rolling tie plate . bars, W. J. Williams . . . 921 ,043 lng, O. Zahn . . . . . . . . . . . . . . . . . . . . . . . . .  921,329 
Rope clamp, F. J. Hampel . . . . . . . . . . . . . . . .  921 ,241 Sole stamping and slitting machine , G. E.  
Rotary engine, W. S. Minor . . . . . . . . . . . . .  920,976 Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,573 
Rotary engine, O. Stalf . . . . . . . . . . . . . . . . . .  921 ,478 Soles, arch shank for shoe, T. F. & C. E. 
Rotary steam engine, P. C. Burhans . . . . . . 920,911 Eaton . . . . . . . . . . . . . . . . . . . . . , ' "  . . . . . . .  921 ,379 
Rotor construction, B. A. Behrend . . . . . . . . 921 ,505 Sound reprodUCing apparatus, O. G. Rose . .  921 ,465 
Rubber waste of all kinds, regenerating, J. Sound transmitter and receiver, A. J. 

H. L. Neilson . . . . . . . . . . . . . . . . . . . . . . .  921 ,148 Mundy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 921 ,141 
Sales and cash register, W. H. Stepanek . .  921 ,304 Speed changing mechanism, F. C. Brun-
Sanitary trap, �'. Richardson . . . . . . . . . . . .  921,460 house . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 ,078 
Sash weight molding apparatus, Cooper & Speed mechanism, variable, Goodner & Ken-

Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,640 dig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 ,233 . 
Saw, G. A. ZlmmermanI\ . . . . . . . . . . . . . . . . .  921 ,330 ,Spindle. See Cap spindle. 
Saw handle, E. T. Kirkpatrick . . . . . . . . . . . .  921 , 121 Spindle, C. S. & J. H. Foster . . . . . . . . . . . . 921 ,218 
Saw set, W. W. Oberg . . . . . . . . . . . . . . . . . . 921 ,150 Spinning ring and adjustable holder tbere-
Scale, W. R. Mittendorf . . . . . . . . . . . . . . . . .  921 ,436 for, rotary, J. A. Walton . . . . . . . . . . . . 921 ,031 
Scale -beam and pOise, J. A. Fleming . . . . . .  920,942 Spraying and coating machine, compressed 
Scales, balance ball for, M. Rucke • . . . . . . .  921 ,285 air, R. M. Johnston - . . . . . . . . . . . . . . . . . .  921 ,409 
Scourer, cutlery, M. C. Clark . . . . . . . . . . . . 921,086 Square, rustic, F. A. Virtue . . . . . . . . . . . . . .  921 ,488 
Scraper, mechanical , F. R. Abeel . . . . . . . . . . 921 ,331 Squib Igniter, J. A. Wranlschar . . . . . . . . . . 921,049 
Screen and clothes rack, combined, M.  L. Stacker, pneumatic straw, S. M. O .  Bangen 921 ,341 

Ramey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921,459 Staging. adjustable, J. E. Miller . . . . . . . . . 921 ,431 
Screw threads, device for cutting crooked , Stalk cutter, double row, F. M .  Peden . . . .  921 , 448 

A. S.  Baird . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,501 Stamp cushion, F. E. F'rost . . . . . . . . . . . . . . 921,224 
Seat register, W. & S. Barr . . . . . . . . . . . . .  921 .342 Stamp sticker and envelop sealer, J. T. F. . 
Self Ilttlng key, H. J. Hjorth . . . . . . . . . . . . .  921 ,401 Baeyertz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 .059 
Self lubricating wbeel , J. F. King . . . . . . . .  921 , 412 Station Indicator, T. Tanner . . . . . . . . . . . . . . 92 1 , 181 
Sewed articles, seam for, J. P. Weis . . . . . 921 ,189 Steam controller, vacuum, F.  A.  Simonds .  921 , 1 72 
Sewing and cutting machines, thl'Oat-plate Steam engine, J. A. & M. W. Hill . . . . . . . . 921,400 

for buttonhole, Noble & Finch . . . . . . . . .  920,986 Steam generator, Van Zile & Chrysler . . . . . 921 ,486 
Sewing machine, J. P. Wels . . . . . . . . . . . . .  921 , 188 Steam generator for motor cars, Turnbull & 
Sewing machine, leather. G. J. Martin . . .  921 ,426 Goding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 ,315 
Shade and curtain bracket, adjustable, R.  Steel pipe with a double armored concrete 
. D. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 920,969 coating, A.  J. Bonna . . . . . . . . . . . . . . . . .  921 ,354 
Shaft, wagon, C. Erickson . . . . . . . . . . . . . . . 921 ,528 Stock tying and releasing device, live, G .  
Sheet metal container, H. A. Keiner, re- Danl . . . •  . . . . . . . . .  . . .  . . . . . . .  . . . . . . . . .  920,923 

Issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,955 Store front construction, E .  S. Rhoads . . . . 921 . 163 
Shock loading apparatus, S. C. English . . . .  921 ,383 Stove deflector, E. Stombaugh . . . . . . . . . . . .  921 ,481 
Shoe, J .  G. Miller . . . . . . . . . . . . . . . . . . . . . . .  921 ,433 Stove. heating, Jones & Sbepherd . . . . . . . .  g21.e12 
Shoe cleaner, L. R. Van Kirk . . . . . . . . . . .  921 .485 Strainer tor milk cans, H. Edner . . . . . . . . .  921 ,525 
Sboe for athletes, G. L. Pierce . . . . . . . . . . .  921 .452 Straw of Ilax or other plants, chemical 
Shoe lining cementing machine, O. J. Lear 921 ,261 I process for the treatment of the, A. M .  
Shoe stretcber, C. L. Passmore . . . . . . . . . . .  921 , 1 52 D. de Ballore . . . . . . . . . . . . . . . . . . . . . . . .  921 ,500 
Shoe tree, hygienic, R. F. Van Heusen . . . .  921 .570 Studs, automatic macblne for manufactur-
Shuttle check, Hunt & Riley . • . . . . . . . . . . .  921 ,406 Ing lower parts of press, A. Prym . . . .  921 ,160 
Signal apparatus, electrc. C. E. Dulfle . . . . .  920,932 Swing support, McPherson & Gamble . . . . .  921 ,441 
Signaling apparat ls, submarine, E. C. Wood Switch, Wyler & Reidy . . . . . . . . . . . . . . . . . .  921 ,051 

et al. • • • . . • • • • • . • • . . . • . . . . . . . • . . . . . . . . •  921,326 Switch operating mechanism, H. C. Kinsel 920,964 
Signaling system, H. G. Webster . .  921,319; 921,320 I SwUch stand safety lock, R. F. Jacob . . . .  92l ,1I44 

Please mention the SCIENTIFIC AMERICAN when writinll to IIdrJertiun 
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Class ified Advertisements 
Advertising' tn this column is 75 cents a hne. No less 

than four nor more than ten lines accepted. Count 
seven words to the lll1e. All orders must be accom
panied by a remittance. Further information Bent OD 
request. 

"�!!r"  sc�JEC:n':in. HLWl.a HcttWtc(d PEN NSYLVANIA R. R. �;�dS Lathes fJ� Rem inder Bul letin.  
READ THlS COLUMN CAREFl'LLY.-You will find 

inquiries t'or certain classes of articles numbered io 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
addre�s of the party desirtng the information. There 
18 no charge for this service. In eve'ry case it i s  
necessnry t o  give t h e  number o f  t b e  inquiry. 
Where manufacturers do not respond promptly the 
inquiry JURY be repeated. 

M U N N  & CO. 

B U S I N ESS O P P O RT U N I T I ES. 
WILJ, GlVE AN INTEREST III a commercial contrivance of tnternational use to part.ies who will pay thE: patent filing fees in foreig-n countries. For particulars address '1'. Antisell. Box 1617, Goldfield, Nev. 
lnquh'y N o. 886S.-Wanted to buy nickelold for buttons. 
MY BOOK . .. BuildiulZ a Business," tells how mail 

��� $�M,n;�d �:�nee��V���J ��o�ts�'l��dd�n��S �����\l;� It's free. Robert Hicks. :;t. �ouis, Mo. 
IIHl uiry No. �SS9.-Wanted to buy a macbine which breaks and divides apricot stones. 
MANUFACTURE PEANU'1' AND GUM VENDF,RS. -Very protltable. Shop rights. set of patterns. in�truc� 

���� ��vfc��e'�\�fia�,Pp��.e��;e�.
uo�f�g�OVel pat-

PAT E N TS F O R  SALE.  
FOR 8ALE·-Patent No. 916.620. Adjustable socket wrench. Ratchet right or left. Combined with drill Btock and three ditferent styles of wrenches. Ad .. dress H. E. Sbaul. La Honda. Cal. 
Inquh'y No. 8�94.- For manufacturers of an automatic camera for making photo�raphs on pin trays. etc. 
FOR SALK-Patent No. 702.248. Simple. practical de

vice for mixing bread. Durable. easily manufactured, 
a rp,adv seller. Address Mrs. D. L. 'l'bompson. 31 �rove 
Street. Oneonta, N. Y. 

11lQniry l\\ o. 8!t04. -Wanted to buy new or second hand machinery for making " bow type." mouse and rat trar) springs and wire parts. single machine or full outflt. 
FOR SALK· ·Patent N0. 7S7,OOS.-Typebar for firstclass visible typewriter that is cbeap to manufacture. Curries its own guide. furniEl-hing perfect and permanent alignment. under heavy manifolding. Address Jobn Winsor. 146 Mott Street, Corry. Pa. 
Inqniry N o. 890�.-For a dealer in tapes and cords 

for Venetian blinds. 
FOR SA L'l!l -Patent No. 906.826. A voting macbine for using the Aust.ralian ballot s .... stem. For pal·ticulars address C. E. Spalding. Nampa. Idabo. 
Inquiry No. 8909.-For a macbine to paint shade 

or bUnd rollers. 
FOR SALE.-Two patents on reinforced concrete block interlocking �rain elevator (or grain bins). Per-

if;�i�!�r d::J�:�:st\�a�i�rncenr.i�'3�v��� �Oi���[e orr;6J� struction. Patent Nos. SW.984 and 894.122. Fun particulars on request. 'l'homas Dougberty. inventor and owuer. 624 1Sth Avenue S. Minneapolis. Minn. 
lnqlliry No. �9t8.-F'or manufacturers of "Wydt's 

ElectrO-Catalytic Sparking Plug." 

FOR FINE, ACCURATE WORK 
Send for Catalogue B. 

SENECA FALLS MFa. CO. 
695 Water Street, 

Seneca Falls, N. Y .. U. S. A. 

E ng i ne a n d  Foot L athes 
M AC H I N E  S H O P  O U T F ITS, TOOLS A N D  
S U PP L I ES. BEST M A T E R I A LS. BEST 
W O R K M A N S H IP. CATALOG U E  F R E E  

SEBASTIAN LATHE CO • •  1 20 Culverl  51.,  Cincinnati. O. 

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

Booklet Free. 
VEEDER MFG. CO. 

18 Sargeanl St.. Hartford. Conn. 
Cyclomete'1·s. Oclomete'rs. 
Tachometers. Counters 
and Pine Oatltin(ls. 
Represented in Great Brlt.ain by 

l\.'lessrs. MAKKT & Co., Lt.d., 6 Cit.y Road, l'lnshurj Square, 
London, E. C., Engiand. 

FRICTION DISK DRILL 
FOR LIGHT WORK. 

J1att 'l'hefolc Great Advantne:es: 
Tbe speed can btl instantly changed from 0 to 1600 without 
stopping or shiftlDg belts. Power :lpphed can bl:! graduated 
t.o drive, with equH.l safety, the smallest or largf.st. drills 
within its range-a wonderful,ecouomv in time and great 
saving 10 drill breakage. � Send for Drill Catalogue. 

W. F. & JNO. BARNES CO., 
Est.'l.blisbed 1872. 

1999 Ruby Street, 

1$54.00 per day 
Tb:r:b:rd CAMERA·SCOPE 
And we can prove it. Anyone can opera.te it.. Makes 6 1lnisbed button pbotograpbs a mInute. Price of CameI'a-�cope. with sup-
g�;s f��r th:ki�m�PereiC��t�8t/e$2���� 
i{�M����;���.$l �e: l�':Jt���it�je��t��Jr�r;::: money for yourself. Write today. 
W. S. MOUNTFORD, 100 Maiden lane. New York, N. y, 

Every man who owns or rents a house ought 
to bave tbi"s powerful little gasoline engine in 
his basement to do tbe hard work about the 
place for a penny or two a day. It connects 
,without extra fittings to any force pump, re
Quires no special foundation of any kind. It 
will pump cistern water to a tank in tbe attic. 
so you can have S O FT WATER all over the 
house, anda fewminutes'pumping supplies you 
for a wash. It will wash windows and wag-oos, 
water the lawn and irrig-ste tbe garden. 

The Fuller & Johnson 
FARM 

PUMP E N G I N E  

:i!�hr��� N;� ;�i�g,:;�h��a the ice crenm freezer. In fnct 
eny machine which c.n be 
by- h.nd. It alwayt; starts 
easiJy and runs persistent-
�)d ctiia°��nw6���t J;s�Lt. 

Suburbanites connect it with 
a dynamo and light their 
houses with electricity. It's 
useful in dozen II of ways in 
any home. It's built like an 
automobile. w i th the sam!) 
care and same materials. and 
is so strong i t  SllOUld need no 
repa.irs for YEAR..,. Ask for 
our bi� catalOIf today and 
learn all about this won
derful invention. 

Fuller &.Johnson 
21� Henry 

Th •• Power 
Ph,ntpumpe 

w.ter .ny-.. 
where .nd 

RUNS ANY 
MACH INE 

WHICH CAN 
BE RUN IJY 

HAND 

BABBITT l\lETAL!::l.-SIX IMPORTANT 
f0t:mulas. SCIENTIFIC A M F.RICAN SUPPLE�fENT 1 1  �3. PrIce 10 cents. For saJe by Munn & Co. and all news. dealers. Send for cataloJ;!ue. 

18�21:25 foot launches at proportionate prices. A11 1a.unches 
fitt�d With two cycle r�versing engines with speed controll ing lever; simplest 
engllle llIade: starts Without cranki ng, has only 3 moving parts. Steel row· 
boats. $20.00. All boats fitted with water-tight compartments ; ca.nnot sink, 
need no boat house. We are the largest manufactut'ers of pleasure boats in 
the world. Orders filled the day they are received. We sell direct to uscr, 
cutting out all middle-men's profits. Free Catalogue. 

Michigan Sleel Boat Co., 1332 Jefferson Ave., Detroit, Mlch. 

ar�i���1i�:t�1�e�t��!ag����i����Otbg�es������'e�i�� 

I 
�on't �istak� the Cause t����,fcc

t
b!���:h�! 

dayligbt. Address " G 19:U) X "  Haasenstein & Vogler, I�.a\ll, rcs:':lbhng . Hhel�ll1at.lsm, tln�1 o�ten penml�ellt.. deformity are 
Gene va, S w i tzer land. �� I��� :'l\ b��o��r�l:.I:)I�;llol:'��1 ?,�.n�� t��� ��I�I�����. '���111�,lf�el; c:r��

t
el�:s���3 

Inquiry N o. �921 .-For the manufacturers of gilt to t llt: lr normal shapt: and these t.rouules relieved by t.he UStl of the 
paper. C & H ARCH INSTEP SUPPORT 

S I T U AT I O N S  WANTED. 
MECHANICAL ENGINEER, experienced in sbop 

construction and operation ; also both lillht and heavy 
�d����� ��l�rl�l�e�� &�iS�73� ���ly���·p�1].lres change. 

Inquiry N o. �922.-Wanted the address of WortbIngton Boiler Co. 

PARTN E R S  WANTED. 
W ANTED.-Financial partner to furnish funds for 

}S-�.i41o.��{ �?roe;:et� p�;;.��s 1��1��tf��t;!�:tyU8�it�tt��� trolley lines. C. M. Parker, 225 Fifth St .• Jeannette, Pa. 
I nq u iry N o .  �!'·l�.-For the manufacturer� of a 

���icl .. �;�rl ri��a����r1:!�i�sg���e��� the Scientific 

CAPI'rA L WANTED bv. tbe inventor to build an amusement device for use in Coney Island (Ir other umusement parks. A. F. oiondi, P. O. Box 245, N. Y. 
IIIQuh.'y No. 8931 .-For purties who manufacture tbe We�tern Stump Borer for poring stumps. 

M I SC E LLA N EO U S. 
WAN1'ED NAME OF FIRM that manufacture patent 

f��{b��tp����::I�r�o���er!�tTie�f��:e,o�g��J.''r}�\r. For 
IIHl uil'Y l'\ o .  803fi.-Wullted macbinery used to spm 01' wrap paper pencils in the manner that paper pencils are made. 

L I STS O F  M A N U FACTU R E RS. 
CO'MPLIi!TE LIS1'S of manufacturers in all Hnes tloUp· plied u.t short notice at moderate rates. Small and 

�r��it�B l i:���I�m�i!edo�raii;re�eri:t a�a;����.pric;�·dr�:� 
Muun & Co .• List Department. Box 773. New York. 

Inquiry No. 8�t41 .-For manufacturers of macbinery for making' fiy screens. 
A LIST OF 1.500 mming' and consulting enj!ineers on cards. A very valuable list for Circularizing. ctc. Price $15.00. Address ::\1.unn & Co .. 'Li8t Department, Box 773, New York. 
I nquiry No. �9�5.-For u machine to extract tbe small kernel from tbe pea-nut. 
Inquiry No. �957. - Wanted manufacturers of angle bars either malleable steel or sheared. 
Inquiry No. 8960.-For tbe address of tbe Windsor Mfg. Co., manufacturers of waterproo'f coUars and cuffs. 
Inquiry No. 8961. -For tbe manufacturers of imitation pearls. 

ir!i�1V��t��e h�rr?4.-For address of parties making 

Tnqllll'y No. 8965.-Wanted tbe address of tbe Dirt )'Jover Magazine. 
loquiI'y N o .  �966.-Wanted tbe address of tbe Cobendet Motor Co. . 
IU(luiry N o .  S967.-Wanted to buy cbeap grade of COLton by tbe bale. 
Inquiry No. S969.-Wanted macblnes tbat make accordion dress plaiting (steam). 
Inquiry 1\ 0. 8972.-Wanted to buy complete ontflt for making meat hooks. 
In<luiry No. 897<l.-For address of firms Interested in fishing reels. 
Inquiry No. S975.-Wante<1 tbe address 01 tbe builders of moving stair cases. 

50C. PER 
PAIR 

At your dealer's, 
or direct from 
Us by ]llail. 
State size of shoe through leather top. 

e & H ARCH SHANK CO., Dept. A-C, BrocktoD, M .... 

A Home=rIade 1 00=Mi le 
Wireless Telegraph Set 

Read SCIENTIFIC AMEnlCA� SUPPI,EMENT 1605 for a thorough, clear descri ption, by A. Frederick Collins of the construction of a JOO-mile wireless telegrapb ou'tflt Numerous, adequate diagrams accompany tbe text. fr�� 10 cents by mail. Order frum your neWSdealer or 

M U N N  & CO.,  361 Broadway, New Y ork 

I Your PATENTS ncorporate �nd BUSINESS 
1D ARIZONA. 

Laws the most liberal. Expt:nse the least. Hold meetings. transact 
business anywhere. Blanks. By-Laws and forms for making stock 
full-paid for cash. property or services. free. President Stoddard. 
FORMER SECRETARY OF' ARIZONA. resident agent for 
many tbousand companies. Reference: Any bank in A rizona 
STODDARD INCORPORA TING COMPANY, Box 8000 

PHOENIX, ARIZONA 

Gas, Gasoline and 
Oil Engines 
Including Producer Gas Plants 

By GARDNER D. HISCOX, M.E. 

Sixteenth Edition# Revised, Enlarged ana Reset. 
Siz.e 6Y. x 9 Y. inches. 442 pages. 351 

illustrations. Price $2.50 postpaid 

THIS new revised and enlarged edition is a com
plete. comprehensive and thoroughly up-to
date work, treating ful1y on the construction 
installation, operation and maintenance of 

�as, gasoline. kerosene and crude pf'troJemTI engines. 
It . treats on t�e theory of gas. gasoline and oil 

engtnes as deSIgned and manufactured in the 
United States, fo� stationary, marine alld vehicle 
power, together WIth t.heir care and rUBning. Electric ignition by iuduction coil and jump spark 
are fully explained and illustrated. Valuable in
formation on the testing for economy and power 
and the erection of power plants is also included. 
"fhe special information on producer and suction 
�ases cannot fail to prove of value to all interested 
111 the generation of producer gas and its util ization 
in gas engines. A list of the leading gas and oil 
engine manufacturers in the United States and 
Canada. with their addresses, is included, as well as 
a list of United States patents issued on gas. gaso
��nJa�e�

d oil engines and their adjuncts from 1875 

MUNN & COMPANY, Publishers 
361 Broadway, New York 

Tbe healtbfulness and economy of beat
ing your home with bot water or low 

pressure steam has tbe earnest endorsement ot 
physicians and SCientists-the men who know. 

CA PITOL BO I LERI'; are so designed and 
made as to /2ive every possible inch of beating 
surface to the fire, thus assuring a Jlreater beat· 
ing efficiency than is found in any other boiler
this also means economy in fuel. There is not 
much difference in the cost 01' installing-but 
tbere's a 8flving difference in operating expenses, 
if you put In

:ii""'I"'I'''I'III''''I'''I''i'II''i'''I'' G.tA��,!,!Ja. 
Hut 'Vster or Low Pressure Ste:lffi 

CA PITOL BOILER;'; require little attention ,-a woman or cbild can operate tbem. 'l'bey can be placed in any horne at auy time-withont iucon-
il��i�g:;,ee 'b�t,!i��t w���'C�llr.�IM�a�Mi:'Eri'g 
and U.ADIATOR� will btlve every 
room warm-a healthy summery atmo&- ,-_ .... _ 

pbel'e-for less money tban wi.th 
any other form of b eat j n �. Write Dept. L. for free book " Beating the Rigbt Way." It will pay you to read it. 

C..\PI'l'Oll HOlLERS and RAnIA· 
Tons are equslly desirable for Church. es, School::t, Flat and Office Builclillgs. 

DETROIT, �llCII. 
Branch Offices and 

Agencies in all Prine!. 
pal Cities. 

SEN SITIVE LABOR ATORY BALANCE 
By N. Monroe Hopkms. 'I'bis " built-up" laboratory balance will weigb up to one pound and will turn with a quarter of a postage stamp. 'l'he bnlance can be made by any amateur skilled in the use of tools. ulld it will work as well as a $125 balance,. The aJ'ticle is accom· panied by detailed working dn\wings �bowing variuus stages of tbe work. This article is contained in SCI EN· 
TU"le AMERICA" S U P PU: M ENT. No. 1 1 84. Prtce lO cents F'or sale by MU�N & co .. 36] Rroadwuy, New York Clty. or any bookseller or newsdealer 

c7Ief?/k£n • 'iiifl"" O,1&Zltflf:!; 
Fin,t qU!llity tram flywheel to prO--

}�:If�el ���1�0�0;, ����� :1�JY;el l��:�i��'� 

r�� :�OgiH: �����:�nf:r F�e�eCn�::tld. 
IOJ!. lists all sIzes. $35 to $?5rH.). 

Sirelinger Marine Engine Co. 
06 CC)nlrre�1iI �t, ree1. East, 

Pleaa., mention the SCIENTIFIC AMERICAN when writing to advertiaera 

The highest class railroad 
train in the world is 
THE PENNSYLVANIA SPECIAL. 
Its regularity of schedule is 
proven by performance. Its 
equipment fits the busy man ' s  
convenience, its time his leis
ure. 

He may rest, read, dictate, 
eat, and sleep in the closed 
hours of business. It is an 
annex to his office and a re
production of his club. 

New York to Chicago be
tween suns. 

It 's  a day to the good. 
Leaves New York 3 . 55 P. M . ,  

arrives Chicago 8 . 55 A. M. 
Leaves Chicago 2 . 45" P.  M . ,  

arrives New York 9 . 45 A. M .  

POW E R  R EQU I S I T ES 
Get the engine th!l.t runs reliaLly, refluires least :lttention and is a dependable stnrter. 
Tbe simple, powerful 

I.  H. C. Caso l i ne 
E ngi nes 

meet the rt'quiTements. 
Jlat:lled a;� fllI

e
!ie����:r-

cal purposes-:l st.y Je �f!.Size for e\'ery �r· 

Vertical. 2, 3 ami �5 1-1. P. 
20�����zolltnl (portable ami stationary), 4, 6, 8, 10, 12, 16 and 

AI,. Cooled. 1 and 2-1-1. P. 
Call ou l. H. C. Agents or write for catalog. 

INTERNATIONAL HARVESTER CO. OF AMERICA 
(Incorporated) 

1 5  Harvester Bldg .• Chicago, U. S. A. 

" Tho Motor of Uerlt " 

E��l!!dO�1�Ta���!�1:;t works. 100 to 2000 candle power. Costs less than kerofl'ene. 
Absolutely safe 
Very brill1ant 
Po,verful 
aDd Steady. Every lamp warranted. Over 200 styles. Agents wanted. Catalog free. Write to-day. 

Tbe Best Light Co. 
87 E. 6th St. 

Canton, 0. 

The Man Who Pays 
For the Motor 

Sboulfl e-et Good Material 
and V.'orkmanship. 

Cushman l\.brine EIl�lnes 
have grouml cylinders, piStOIlS, 
piston rillj!s, e r a  n k sllafts, 
crank and piston pins bard
ened. Tbe only 2-cycle engine 
with adjustable gas tlltht. bear
ings. All p a r t. s  Ilre int.er
ch.:mge3ble. 

Get. s catlllogue If interested 
in engines from 2 to 15 H. P. 

CUSHMAN MOTOR CO. 
2026 N Street, LiDcoln. Neb. 

NEW We have just issued our 
91h C a t a l o g  and the 

CATALOG pocket size is now ready 
for dislribulion. 
This new No. 9 Calalog 

contains 272 pages and shows many lools nol in
cluded in the earlier editions. 
Jusl say thai you would like one. 

GOODELL-PRATT COMPANY 
Greenfield, Mass •• U. S. A.-

Convert Your Bicycle into a 
Motor-Cycle o��fft. t�;�s :n

t
�Il:�;:�\� 

Also r\larlnc and Stationary t\iotors 
all il «":ulIthllrlii. Stamp for {·alalog-. 

8'1'E ...... EY ltU'O. ('0. 2941 W. Girard Ave., Phlindeillhia, 1'6. 

W E L L  DRILLING 

MACHINES 
Over 70 sizes and styles. for drilling eitber deep or shallow wells in any kind of /!Ioil or rock. 1\'lounted 011 wheels or on si1L�. "Vitb engines or horse powers. Strong. Simple and durable. Any mecbanic call operate them easily. Send for catalog. 

WilliAMS BROS.. Ithaca. N_ Y. 
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a better 
10 handle 

A third. a methodIor An· 
alyzing{)utstanding Accounts. 

The&e and many other money ... 
aaving short-cuts are contained in Electric;; our new business book, . .  A Better 

D8 y's Work." These expenoe·cultinll 
.. ethode are the ideas of useIS of 

I6)lUJJR<lRl® lUJ @lHIS :I�� �:�hlnas 

though II is nol In any sense .. Burrouahs catal�. 
The book is free. Simply write on your firm' II letterhead. 
State nature of business and size of office force. Ask 
also for information concerninv the • Time-Werk-and .. 
W orry·Saving" Burroughs AddiIig and Listing Machin .. 
Bunoughs Adding Machine Company 

89 Burroughs Block, Detroit, Mahlgan, U.S.A. 

Europea.n Add;ess-6S High Halboro. London. 
W. C., England 416A 

LAMBERT MODEL 19. $1 750 

Meeting the Demand 
THE. Lambert TouringCar Model 1 9  meets the 

demand for the right kind of a car-an abo 
solutely dependable touring car -at a moderate 
price. There isn't better value on the market. 
for the price. than this long, graceful, speedy, re
liable five. passenger, friction.driven Lambert. 

Modd 19 has 1 1 7 .inch wheel base : 4-cylinder 
Rutenber molor with adjustable fan attached : 35 
to 40 horse-power: speed, I to 50 miles per hour; 
Lambertfriction (most efficient) tTansmission; single 
silent chain drive, enclosed : painted Lambert green, 
striped light green ; weight 1 900 pounds; Renerou. 
equipment of accessories and full tool kit. 

The Lambert friction drive. added to general 
high class design and construction, gives each of 
our six Lambert Models very distinct service ad
vantages that appeal to the buyer who investigates. 

Write for fully illustrated descriptive catalogue. 

B U C K E Y E  MANUFACTURING CO. 
1814 Columbus Ave. Anderson, Ind. 

THE MOTORCYCLE 
has "arrived." It is perfectly practicable 
for any man capable of riding a bi· 
cycle and will carry a single passenger 
as fast and as far as an automobile. 

The Greyhound 
is as good as the best in material. workmanship 
and reliability, and is absolutefy' the simplest 
and most comfortable motorcycle in the world. 
Correspond with us about any motorcvcle 
mailer that interests vou. either as rider or 
dealer. Catalogue free. 

THE AUTO·BI CO., 1450 Niagara St., Bnffalo. N. Y. 
Oldest American Motorcycl� Makers 

Crescent 
Wood workingllliii_iii.!±���_�� 

Machinery 
Strollg-Substnntl:t!-Durable-

Easy Huuning 

Band Saws, Saw Tables, Joiuters, 
SlIlll)erS, Uor�"r8, Swlug' S:\ws, Uisk 
Grinders, Planers, Planer alld 

IUahher, BaUit Saw Hlades 

Cat.alog sent. on :Ipplication 
TltR t:IlES�EN't' �IACIIINE CO. 

230 Main St.. 
Leetonia, Oblo, U. S. A. 

W E LLCO M E'S 
PHOTOGRAPHIC EXPOSURE RECORD 

AND DIARY, 1909 
MAKES EVERY A�fATEUR "EXPERT 
IN EXPOSURE. DEVELOPMENT. ETC 

50 c. from your 
Dealer, or mailed 
free. on receipt of 
coin, by publishers 

IUIIAOUQHI WELLOOMEA CO. 
46, LAFAYETTE �TAEET, MEW YO All CITY 

Scientific and F 
Catalogue of 

F r e e Technical Books r e e 
We have lust issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
t44 pages, and a copy will be mailed 
free to any address on application. 

Scientific Americat\ 399 
Switch thrower, automatic, C. E. Moody . .  02J .G55 I 
Swi tcb·tbrowing device, D. D. A ['ehart, Jr. 02 .1 , 6:jS 
Syringe, B. 10. Lockwood . . . . . . . . . . . . . . . . .  921,130 
Ta""ing machine, m"ln, W. H. Van Winkle 921,029 
Tea, coffee, grain, 01' otber substunces, ap· 

paratus for drying, S. O. Davidson . . . •  921,206 , 
Teapots and otber vessels, binge for lids 

of, G. W. Knapp . . . . . . . . . . . . . . . . . . . .  921,614 

MONB Y IN PHOTO BNLARGING 
'l'bousands o f  business m e n  and amateur p

.
b otograpbers use Bl'omiae Enlargements. 'I'be 

\\ ork is easy. no experience neecled. Pro Nts range trom 300 to 500 per cent. OUI' NEW 
Fl('ANKLLN OUT}I']'L'K enJarge to any size. and can be used anywbt!re, city or 'Country ;  
co ,t $24.00 up. Send for liSl a!Jd �reat bu.r�aill sheet No. 20. 
W I L LIAMS, B R O W N  &. EA R L.  Dept. 6, 91 8 Chestnut St., P h i l a d e l p h i a ,  Pa. 

Telautograpb, A. M. & K. Kuudsen . . . . . . •  '920,966 DO NT LE�' YOUR P A'rENT LIE I DI,E. We'll make Telegraphy, mast for space 01' \vit'eless, A. -dies and tOOls and manufacture your article ready for THE BEST EQUIPPED SHOP E. Brown . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  921,075 market. Write now-don't delay. Southern Stamping 
Telepbone, Kaufman & Lippmann . . . . . . . .  921,119 & Mfg. Co .. R. S .. Nashville. 'I·enn . For Mechanical and Electrical Manuiacturing 
Telepbone exchange system, H. G. Webster 921,187 
Telephone excbanges, means for counting 

conversations at. J. H. Me)'el' . . . . . . . . .  92 1 ,429 
Telephone swItchboards, self·restoring clear-

out drop for, C. D. Enocbs . . . . . . . . . . . . 921.384 
Telephone system. H. G. Webster . .  921.318, 921 .�21 
Telepbone tmnsmltter, H. F. Albrigh t .  . . . .  921,334 
Telepbone transmitters, concentrating device 

for. O. F. Falk . . . . . . . . . . . . . . . . . . . . . .  920.938 
Tbermostat, J. H. Swan . . . . . . . . . . . . . . . . .  921,308 
Tbread knotting apparatus, pile, E. Parus-

zewskl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 .446 

COI'JiSS Engines, Brewers' 
and B0tt lers' Macllinery. 'l' H E  V I L'1'j(�B. 

M �·G. CU .• 899 Clinton St .. Milwaukee. Wis. 

MODELS '" E X P E R I M E N T A L  W O R K .  
Inventions developed. Special lJacbinery. 

E. V_ BAlllARO CO .. 24 Frankfort Street. New Yor�.  

Sp'ecial Machinery, Jigs, Tools, 
Repairs9Experimentai Devices. 

Ut, .. i.:ullig IIlltt ('OJtlUlc)·t·lnlizlng n SolleelBUy 
THE ROWl.ANIJ TELEGRAPHIC COMPANY,Ballimore, Md. 

Tie plate, M. Bartley . . . . . . . . . . . . . . . . . . . .  921 ,062 RUBBER 
Tie plate and rail joint support, anti-creep-

Ing, L. R. Zollinger . . . . . . . . . . . . . . . . .  921 .576 

Expert Manufacturers 
Fllle Jobbing Work 

Tie plate. rail, W. J. Williams . . . . . . . . . . . 921,044 
Tile, composite, J. A .  Wbeeler . . . . . . . . . . .  921 .036 
Tile machine. Myers & Royer . . . . . . . . . . . . 921 . 1 42 
Time indicating system, A. A. Radtke . . . .  921.280 
Tire, automobile, H. Parsons . . . . . . . . . . . . .  921 . ] 51 
'1'lre, pneumatic, W. B. Snyder . . . . . . . . . .  921.174 
Tire, pneumatic, G. L. Kline . . . . . . . . . . . . 921,414 
Tires, etc.. chuck for boring and turning 

locomotive, G. L. Bennett . . . . . . . . . . . . 921 ,066 
Tires, puncture-proof attachment for, J. B. 

Oatman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921,444 
Tobacco pipe, W. E. Elam . . . . . • . . . . . . . . .  921,5271 
Tool. comhlnatlon, P. E. Sbortt . . . . . . . . . .  921.171 
'1'001 bolder, G. T. Reiss , . • . • . . . . . . . . . . . . .  920,998 
Tool holding appliance, :m. a • .llelknap . . . . .  921.579 
Toy, R. E. Peteet . . . . . .. . . . , .�._ ... . . . . . . . . .  921 ,450 
Toy, mecbanlcal, O. W. Clark . . . .. . . . . . . . .  921 ,364 
Toy, wheel, If. T. Kingsbury • • . • . . . . . • . .  921,258 
Transfel' mecbanlsm, V. Ross . . . • . . . . . . . .  921,165 
Transmitting apparatus, B. Sboemaker, 

921.013, 921.29� 
Transom operating device. G. Dlclde . . . . . .  921 .596 
Tree prop. fruit, B. Fishel' . . . . . . . . . . . . . . .  921.215 
Trolley, C. W. Smitb . . . . . . . . . . . . . . . . . . . . 921.474 
Trolley, Ooval & Kunkle . . . . . . . . . . . . . . . . . .  921,512 
Trolley barp, F. A .  Tribbe . . . . . . . . . . . . . . .  921.314 
Trolley head, J. E. Robbins et al . . . . . . . . .  921.650 
Trolley head and trolley, G. If. Merwin . . .  921,265 
Trolley, overbead, J. O. Sturgeon . . . . . . . . .  921 ,025 
Trolley switcb, overbead, E. C. Folsom . . . .  921,217 
Trousers presser and stretcher, O'Brien & 

Wbeat . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . .  920.988 
TrUCk, car, E. Prouty . . . . . . . • . . . • . . . . . . . .  921,455 
Truck, car. J. Timms . . . . . . . . . . . . . . . . . . . . . 921 .636 
Truck. tongue, C. A. A. Rand . . .  , . . . . . . .  921 . 1 61 
Turhlne, J. A. Grosbon . . . . . . . . . . . . . . . . . . 921,238 
Turbine, C. E. Etnler . . . . . . . . . . . . . . . . . . . .  921 . 529 
Turbine, B. Lentz . . . . . . . . . . . . . . . . . . . . . . . 921.647 
Type. printing, 8. H. Perky . . . . . . . . . . . . .  921 . 1 56 
Typewriter, F. J. Muller . . . . . . . . . . . . . . . .  921.270 
Typewriter adding attachment, H. H. Bur-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 .358 
Typewriter of the type·bar class, B. Moya 921 .269 
Typewriting macblne, J. Felbel . . . .  921,213, 921,214 
Tyl)ewrltlng machine, B .  B. Steele . . . . . . . .  921.303 
Typewriting macblne, J. C. Doane . .  921 .598, 921 ,599 
Typewriting macblne, U. G. Fulle r . 921 .605, 921 ,606 
Typewriting macblne, B. S. McCormack. 

921.619. 921 ,620 
Umbrella bandle and receptacle, combined, 

921 .023 
921 .096 
921,404 

.)1. Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Urinal. wall. D. A. Ebinger . . . . . . . . . . . . . . 

Utensil handle, D. C. Howard . . . . . . . . . .  . 
Vacuum pan for evaporating apparatus, G .  

R. Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve, T. W. Demarest . . . . . . . . . . . . . . . . .  . 
Valve, P. E. Goeble, Sr. . .  . . . . . . . . . . . . . .  . 

Valve, automatic spring controlled lift, A. 

920.997 
921,209 
!)21,230 

Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921,348 
Valve. f1usb, W, W. Smith . . . . . . . . . . . . . . 921,017 
Valve for flush tanks, water inlet, Morris 

& Rlnaman . . . . . . . . . . . . . . . . . . . . . . . . . . . 921.268 
Valve for liquid weigbing macblnes, regu-

lating, B. W. Meyer . . . . . . . . . . . . . . . . . 921 ,428 
Valve for locomotives, by-pass, J. G. Blunt 921 ,583 
Valve gear, L. Ki ng . . . . . . . . . . . . . . . . . . . . . 921 ,413 
Valve gear, Lentz & Bellen s  • . . . . . • • . . . . .  921,418 
Valve mecbanlsm, B. E. Perranlt • . . . . . .  920,991 
Valve mecbanlsm for channeling macblues, 

H. V. Balgbt . . . . . . . . . . . . . . . . . . . . . . .  921,240 
Valve, safety, F. A. Casey • • . . . • . . • . . • . .  921 ,360 
Valve, tank, F. Lobman . . . . . .  , . . . • • . . . . .  921,131 
Vanilla beans, extracting essences and 

tinctures from, E. M. Bowell • • • . . • . .  921,251 
Vault, burial,  E. D. Millhouse . . . . . • . . • . .  921,554 
Vault bead, A. W. Kurz . . . . . . . . . . . , • . . . .  921 , 123 
Veblcle, convertible, O. H. Stratton . . . . . . . .  921 ,177 
Vebicle spring, E. F. Brown . . . . . . . . . . . . .  920,910 
Vehicle spring sbock absorber, M. D. Sbil· 

ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921,471 
Veblcle wbeel. G. R. Williams . . . . . • . . . . •  92.1,493 
Vebicles. sled runner attachment for 

wheeled. E. M. Benle . . . . . . . . . . . • . . .  921,109 
Vending macblne, W. Asbury . . . . . . . . . . . .  921.338 
Vending machine, A. E. Dieterch . . . . . . . . . 921,597 
Vending macblne, coin onerated. B. Peln . . 921,005. 
Veneering pr"ss, 1(, F. Rummel . . . . . . . . . . 921.253 
Vessel. double-walled, E .  ICieiscbbauer . . .  921,099 
Vessels, sbelter for use i n  connection with 

submarine. M. A. Laubeuf . . . . . . . . . . . .  921,125 
Vest, 1)I·otectlve. Blaker & Towers . . . • . . .  921 .352 
Vise, quick adjustment, R. M. Smith . . . . . . 921 ,296 
Voltage regula tor, F. Darlington . . . • . . . . .  920,925 
Voltage regulator. Sprong & McCoy . . . . . . . 921,299 
Vol tnge regula tors, mova ble terminal for, F. 

Darlington . . . . . . . . . . . . . . . . . . . . . . . . . . .  920,926 
Wall construction, F. Koch . . . . . . . . . . . . . . .  920.967 
Warp spacing device, J. G. Gourdeau . . . . . 921 .23G 
Warping machine, N. A. Hover . . . . . . . . . . 921 .403 
Wasbing fll)pllance, clotbes. F. Nowak . . . . 920.987 
Wasbing machine, F. M. Mitchell . . . . . . . . 920,977 
Wasbing macblne, R. Rainal tel' . • . . . • • . . .  921 ,282 
Washing machine clothes holder, L. W. 

Mammen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,262 
Water. acid. and alkali proof articles, man-

ufacture of. 1. L. Roherts . . . . . . . . . . .  921,000 
Water closet, N. Frost . . . . . . . . . . . . . . . . . .  921 ,393 
Water closet and apparatus for flushing 

same. Wilson & Weigert-Sterne . . . . . . . .  921 ,047 
Water glass guard and lamp, combinati,on, 

Pratte & Alexander . . . . . . . . . . . . . . . . . . 
Water beater, F. C. Darum . . . .  , . , . . . . . . . . 
Water heater. H. W. Carter . . . . . . . . . . .  . . 
Water jacket. C. W. Hawkes . . . . . . . . . . .  . 
Water power macbine, T. J. Vanderslice . .  . 
Water tube boiler. P. Trainol· . . . . . . . . . . . . . . 

921 .5G2 
921 ,088 
921.359 
921.542 
921,637 
921 ,313 

Waterproof articles from fibrous materials, 
manufacture of. I.  L. Roberts . . . . . . . . .  921.001 

Waterproof material, J. Glassford . . . . . . . .  92I,M8 
Weatber strip, J. L. Porter . . . . . . . . . . . . . .  021 , 1 59 
Weed folder. C. F. Moore . . . . . . . . . . . . . . .  921,2G6 
Weighing apparatus, automatic, O. D. Scott 921 .170 
Well screon. W. A. Arcber . . . . . . . . . . . . . . . 921 ,337 
Wbeel. See Buffing wbeel . 
Wbeel. H. E. Keyes . . . . . . . . . . . . . . . . . . . . . 921,613 
Wiheel macblnes, Indexing device for, C. 
Wbl�?:free

' 'book: 'T: ' M;';'c�';; ' : : : : : : : : : : : : :  m:m 
Window screen construction, J. G. Hudspitb 921 ,405 
Wire coil making macblne. J. F. Marsolais !)21,425 
Wire support, T. P. Chandler . . . . . . . . . . . . .  921 . 362 
Wire working macblne. G .  B. Smitb . . . . . .  92T,OlG 
Work support, J. If. Lesb . . . . . . . . . . . . . . .  !)21,419 
Worms, al)paratus for cutting globoid, A. 

T. Collier . . . . . . . . . . . . . . . . . . . . . ... . . . . .  921 ,593 
Wrench, E. Bagerstrand . . . . . . . . . . . . . . . . .  921,106 
Wrench, A .  O. Allen . . . . . . . . . . . . . . . . . . . . .  921.335 
Wrencb, W. B. Dawson • . . . . . . . . . • • • . . • . •  921,643 

A printed copy of tbe speclOcation and drawing 
of any patent In tbe foregoing list, or any patent 
In print Issued since 1863, will be furnisbed from 

tbls office for 10 cents, provided tbe name and 
number of tbe patent desired and tbe date be 
given. Address Munn & 00 . . 361 Broadway, New 

.PARKER, STEARNS &. CO., 288·290 Sbeffield Av" B'klyo, N. V. 

H O E F T &.. C O M PA N Y  M 0 0 R E Special Machmery Dies. Tools, Models, 
. Metul SpeciaJties. inventiolls perfected . 

& CO. ludiau'$ "'ltd Franklin Streets, fbltBgO, 1'. S. A. nle Milkers, Model Makers, Dlaehluer:r Bnlhlerst l'llueh Presses, 
Light aud Hellvy Stamph1b"8. 120 Michl�s.n St .• Cllicago, nt., U.S.A. 

BASKETS. Calendar and Paper Cutter Free. 
Crane Bros., Mfrs., WestOeld, Mass. 

I DIE MODELS SPECIAL Write to.?� FREE Squab W O R.K TOOLS MACHINERY 
1909 Book, 

NATIONAL STAMPING AND ELECTRIC WORKS make money breeding Squa.bs 
lIoward St, Mel rOle, !lau 153· 159 S. Jefferso. Slreet, Chicaro. III. 

MODELS tea�,'b�H�J�,��1'lft.ls m�S�l$d� LEARN WATCHMAKING 
M .  P. S C  H E  L L ,  1759 Union Street, San FranCisco We teacb it thoronghly in us many montbs as It 

former�y took years. Does away witb tedious appren. 
ticeship. Money earned while studying. POSitions se
cured. Easy terms. Send for catalog. N'ew York Model and Experimental Works 

INVENTIONS DEVElOPED. SPECIAL MACHINERY S'!'. LOUIS WATCIIMAKING SCHOOL, St. Loul., Mo. 
442 East 1 66th Street New York, N. Y. 

How to Construct 
An Independent Interrupter 

In SCIENTIF'rc AMERICA.!\" SUPPLI�l\J ENT. 1 6 1 5. 
A. F'rederick Collins describes fully and clear ly with 
the belp of good drawings bow an independent multiple 
interrupter may be constructed for a large induction 
coil. 

'l'hfs article sb oll,ld be read in connectiun w ith 
lir. CoJlins' article in SCIE�TIFIC AMERICAN SUPPLE
M ENT. 1 605 . .. How to Constl'uct It I OU-lll i l c  
\Vil'eless Telegl'Il),b Outfit." 

NOVELTIES' & PATEnTED ARTICLES 
MANUfACTJJRED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 

E.KONlGSLOW STAMPING & TOOL WORKS, CLEVE LAND. O. 

Eacb Supplement costs 10 cents : 20 cents for tbe 
twO. Order from your newsdealer or from 

MUNN « CO., 361 Broadway, New York 

BEFORE YOU BUY A MOTOR �����f c���d::;;�I���il ltO�� 
s
�:-rt;� C,�WI;�lt�KI�I�l:I���l�:II: 

and Book of Testimonials. Read what actu:ti owners of Roberts Motors say, nnd judf.;'e for yourself. 

R O B E R TS M OTO R S  
(1 � TO 60 H. P.) A R E  TROUBLE PROOF 

They are designed by E. W. Roberts, M.E., one of the most expert mecb:mlcal engineers in the 
U. S. and constructed under his personal Ilupervislon. 
Ro.!� .. 

th��I��i��e
e
i��:"����i ��� ��V�h�°t!;:at�s!1:as;-�� ��t�IiXPJ�S���'lsn�r ���� ���rll��:J. Don't fail to send :\ post carl for our cnt.a1ogue nnd Bolk of Testimonials. Good :l.gent� wanted. 

UtlBERTS MOTOU ()O., 1411 ()olumbus Ave., Sandusky, 01010, U. S. A. 

Harper & 'Brothers 
New York 

The Chemistry of Commerce 
By ROBERT KENNEDY DUNCAN 

A "t!lOr 0/" Tlte New KlIowledge" 
A graphic narrative of the wonderful work of 

applied chemistry in the industrial world to-day. 
n affords an engrossing story of the invention 
and manufacture of commodities that are close to 
business or home interests of each one of us. 
H is packed with information upon all important 
topics. Illustrated. Price $2.00 net. 

Astronomy with the NakedEye 
By GARRETT P. SERVISS 

At last here is a little book on astronomy for 
us who want to know just the plain things about 
the stars, No telescopes, no special knowledge 
required-and it reads like a novel-only better. 
With many charts and illustrations. Net, $I .40. 

Harper's Machinery Book for 
Boys 

EDITED BY JOSEPH H. ADAMS 
Illustrated with Pictures, Diagrams. etc. 

8vo, Cloth, $ 1 . 75. 
Crown 

Harper's How to Understand 
Electrical Work 

By WILLIAM H. ONKEN, JR . •  AND 
JOSEPH B. BAKER 

Fully illustrated from Photograph£. Drawings and 
Diagrams. Crown 8vo, Cloth, $ 1 . 75.  

Harper's Electricity Book for 
Boys 

By JOSEPH H. ADAMS 
With a Dictionary of Electrical Terms. 

trated. Crown 8vo, Cloth, $I.75. 

Harper's 
Boys 

Indoor Book 

and others. 
By JOSEPH H. ADAMS 

With many Illustrations. 
8vo, Cloth, $1.75. 

Illus· 

for 

Crown 

Harper's 
Boys 

Outdoor Book for 

MUNN 

Y��adian patentl may now be obtalne,1 by tbe In· 
• ventors for any of the inventions named In the tore-

& CO., Publisbers of Scientific Amertcan going lilt. For terms and furtber partlcolaro 
By JOSEPH H. ADAMS 

361 Broadway. New York ' .<l<l"" •• Munn I: Co .. 361 Broadway. New Yorl!;. 

Please mention the SCIENTIFIC AMERICAN when writing to advertiser. 

and oth.ers. Illustrated. Crown Svo, Cloth, 11.75-
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Oldest and Jargest makers of high-wheeled automobiles in the world. World 's record for Hill-climbing I\nd Reliahilih COIl-tests in this cla.ss. Only all ball-and-roller-bearing motor maJe. New friction-chain direct drive-no gears. 
Roadlblllty and Rllllablllty are the reasons for high wheels and IOlid rubber tires. Send for our t:atalog and le!t.rn more about ihese popular. intensely practicable vehI
cles and the;" low cos$. 
HOLS�1AY AUTOMC!l!:tLll CO. Suite 179 11lonadnoek Elk CWeago 

'C OLD GALVAN I Z ING 
'AMERICAN PROCESS NO, R O YA LT I £.  

5AMPLE5AND INFORMATION N APPLICATION .  

PI ERCE 

N I C K E L 
Electro- Plating 

Apoar3lu8 &DO Matenal 
THE 

Hanson & Van W i n kle 
co., 

� ,,"':1.1"1 .. . N'. J .  
28 & 30 S .  Canal Sl. 

C b l CR2'O. 

GOBBO 
The smiling god of J!ood fortune, 
The original divinity vi optimism, 
Whose cheerful countenance Brin2"s good luc], 
An,[ happy da.\·8 tu .:111 who 
Ohst'T\''! this rul of Hf : " B� l.HEERFUL AND you 
WILL BE RICH IN EVERY
THJ1"iG." 

THIS IS THE MASCOT that 
'.tas brough� good luck to the 
Maxwell durin.; the entire 10,-
000 mile non-stop engine run. 
Attach one to your radiator cap 
and you will have no hoodoo. 

Price $ 1 .00 
Prepaid ready to attach. 

Discount to Dealers. 

The S. M. Supplies Co. 
2-4 Lincoln St., Boston,Mass. 

Motor Boats 
and Motors 

"ALWA YS DEPENDABLE " 
Co�fo

e
r�,

oDllt�'lb�l:t;t::(ls sf;e�.af��; 
24 ye:uf:<' experio:m('e ellables us to j!i ve you the �t for th'! least 1Il01H .. ' Y.  38 slze@J urad 8tyle� ot M ot o r

l
· 

llon.t@> ran;dng in PTlce from 
$i5.00 to $4,OUO.OO. Motors 
only, 2 to 20 H. P. 

Knock ]) ow n Boat 
Frames with Machln
el'Y R o w  B o a t s  and Canoes. Write today for full pa.iiculars. We can 8.'\Ve you money. 

P I E R CE E N C I N E  CO. 
Twenty-fo u rth Ave., Raci ne, Wis. 

Sie,!?el. Cooper Co., New �ork City, Eastern Agents 

LV""K'I� 
T APES AND RULES 

ARE THE BEST. 
For saJe everywbere. Send tor 

Catalog No. 16, 
L V F K I N  R V L E  C O. Sag inaw. M ich . . U. S. A, 

New York and London. 

$62 'also fi;>r·
,
the 

Tacoina. · Patti 
Vancou.vet .. : · , 

. Tickets ,on sale May 20 -to 
September 36. ,. ·Re�jni'-liri11t ' 
Qctober 3 ! .:., Stop-overs. 

Descrtpti71i fOldei :(ru:-
F� A: MILLER; " , � 

General ."i' .. e.nge� Alient, Ohicago 

.H. TheB aU Transmission ri 'IIII II �I � Auk:omobi1;;&Mok:orBoats •• '[Ii'lI-
� " . • N[W YORK G eAR WOF"S f 

.... .... ... . . � � ,.-c\ " :- ./("'. " ' .""" ... .. 

Scientific American 

I F  I T  I S N - T A N  E A S T M A N, I T  I S N ' T  A K O D A K . 

The Top Notch in 
Pocket Photography 

3� Folding Pocket Kodak 
Every detail of design, material and workmanship has been worked out with 

the utmost care to produce a camera of the widest capabi l i ties, yet it retains the Kodak 
simplicity-and " Kodak " you know, means photography with the bother left out. 

A feature of the 1909 model is the Kodak Ball Bearing 
Shutter, in which we have embodied a new principle in shut
ter construction. The leaves are in five segments, mounted 
entirely on ball bearings and open in the form of a star, 
thus admitting a much greater amount of light in a given 
time than any other between the lens type of sh utter. Prac
tical ly frictionless and with a precision and smoothness that 
are a mechanical delight. 

No. 3A Folding Pocket Kodak, pictures 3){ x S)f, $20.00. 

EASTMAN KODAK COMPANY, 
Kodak Catalog1l� fra at 
th� d�aters or by mait. 

FOR 148 

ROCHESTER, N. Y., The Kodak City. 

YEARS 
A. W . FABER has made the highest grade of lead pencils. 

" CASrE'££ " 
PE N C I LS DRAWING 

COPYING 
INK 

represent that acme-of perfection that can be obtained only by experience and long 
effort to produce the finest it is possible to manufacture. 

Sold by all stationers and dt'alers in artists' and drawing materials. Samples worth double the money will be sent you on receipt of lOco 
A. W. FAB ER 49 Dickerson Street, Newark, New Jersey 

10 DAYS FREE TRIAL::A������c;�:f�h� 
In •• ".':!'''B.,a to any place in the United States witlwut a cent deposit tn advance, and allow free trIal from the day you t'eceiv __ it. If it does not suit you in every way and or more than we claim for it and a better bicycle than you can get anywhere else of price, or if for any reason whatever you do not wish to keep it, ship it back 

to us at.our expense for freight and you will not be out oue unt. 
LOW FACTORY PRICES �eride:; t�te ����� �r;��e�i�h���n�r���e�roh�u���tw� save you $10 to $25 mlddlemen's profit on every bicycle-highest grade models with Puncture-Proof tires, Imported Rollerchains. pedals, etc., at prices no higher than cheap mail order bicycles; also reliable medium grade models at unheard of lo,\v prices. 
RIDER AGENTS WANTED ���aRhant::rnBf�Y�ledi:��i���dr�; u��d yx:�tt;iiimb: 
astonished at the wondLrfully low pric�s and the liberal propositions and special offers we will give on the first 1909 sample going to your town .. Write at once for our spuial offLr. DO NOT BUY a bicycle or a pair of tires from anyonL at any pria until you receive our catalo�ue and learn our low prices and liberal terms. BICYCLE DEALERS: you can sell our bicycles under Y9ur own name plate at double our prices. Orders filled the day received. SECOND HAND BICYCLES-a limited number taken in trade by our Chicago retail stores will closed out atonce, at S3 to $8 each. Descriptive bargain list mailed free. 

TIRES, COASTER BRAKES, ������h��eel�, ���ebi���l:' I��I�P:i Ii�lofeihr:; ��r:aiep�i�::� DO NOT WAIT'but write today for OUl' Lar£L Catalog beautifully illustrated and containing a great funf of inter_ esting matter and useful information. It only costs a postal to get everything. Writ.e it now. 
MEAD CYCLE COM PANY, Dept. L- 1 15 CHICAGO, I LL. 

Engine�J::i!1g News 
Leading Engineering Paper of  the World. For Civil, Mechanical, Mining and Electrical Engineers 

1 00 to 1 25 pages, 9" x 1 3", weekly. Send ten cents for Slmple copy. 
If you cannot locate desired engineering equipment write our " Readers Want " department. 

THE ENGINEERING NEWS PUBLISHING CO. 2 1 4  Broadway, New York 

Railroad Securities and High Grade Industrial Bonds 
of proven value for conservative investment, dealt in by 

McCurdy, Henderson & Co., Bankers 
Members New York Siock Exchange 24 Nassau Street, New York 

Plea.e mention the SCIENTIFIC AMERICAN when writing to adoerl;"er. 

MA Y 22, 1909. 

Can be furnished 

cgfi�'" $:':�� � Car Sells for $2250 
aDd Represents $ 2250 

of Automobile Value 

IF you arewillin{! to be dOlle, any 111achine wil l do. -And that is just as true of an autotuobile asit is of any I�achinery you use in your business. - SOJIletunes in the manufacturing business it seems wise, for reasolls of expediency, to b�y cheaply.. But there is too 111uch demanrled from a� alltOJ!lobil� to expect a cheaply bought car to gIve satIsfactIon even temporarily. -As is the case with other machinery . when you are ready to part with it, you will find your cheap autoIll0bile nothing but a pile of junk and your pocketbook suffers bv a many times nlultiplied percentage of depr eciation. - You should exercise the sanle common seuse and business ju dgtnel1t in bt1ying an automobile that you would use in any business investment. - Don't be m isled by the extravagant claims made for very low-prIced cars-nor the claims made for a very high-priced car. - The feature� of the GLIDE are revolutionary 
and distinctive when the price is considered. They are built in.made an integral partof the car. -None of them are found in very low-priced 
cars. But few of them are found in very high. pnced cars. 
But Read and See-Then Ride and Know 

��� ��':������t��l) ���
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II. grade never found in the widely heralded lowp]Jriced cars. The pl�ice alone makes it possible in the G I ide. -An improved form, selectl ve type of transmission which eliminates jerks when starting and jolts when 
stopping. -A bevel driving gear of ample size-held always in 
mesh by its own 8pecictl beCt'rings. -Vanadium steel springs which do away with the need of shoe'\: absorbel·s. 

-A jouble-hlnged hood- power plant 
i

nstantly accessible. -An im.proved type of multiple disc clutch that cannot get Ottt of order .. 
-A lubricating system which lspositive-requiring no attention. I -A double set of brakes-distinct from the axle-Internal expanding and external contracting-w1ll hold the car on any grade. -3G x 4  Lires all around-Wheel ba.e-l06 tncbes. -All the features of the Gild e are bullt In. It wouldn'1 be a Glide if it didn't have them all. ' -There Is no more graceful car made. Its appearance �uggests strength, rellability and that quiet purposeful IIlerformancp which gJye.f!i U .. Ji.IJ.e nIl-rue-Glide. 
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\Vrite us today. We invite comp::.risoll and :m opportunity to 
demonstrate .. 

THE BARTHOLO M EW COMPANY 
Standard Manufacturers A M. C. M. A. 

603 Glide St., Peoria, IU. 
Glide 110del " G " Special 'fourll1g Car, 8eu.b t ;  

",lice) hU!lc 12 0 lnchefol � 84x4,ltf-lllch tlre8-t!'2, oOO. 

Cooper's is the original and only genuine "Spring Needle Knit" Underwear. You will probably have 
many other kinds shown you, but if you will ex· 
amine Cooper's closely you will promptly decide in its favor. It is the most elastic. comfortable and 
durable underwear made. 

The importance of thorough workmanship in underwear for men should not be overlooked. There 
are no imperfections in Cooper's. The wonderful Spring Needle fabric is Rawless, and in addition each 
garment is stayed at points of' strain, rendering it strong, sightly and serviceable. 

Try Cooper' s. It is the Underwear of chQ,racter and quality. 
Made in Union suits and two-piece suits 
in all sizes, weights and colors. Ask to see our new silk lisles. Get the genuine . 

COOPER MFG. CO., Bennington, Vt. 

H ANDY F O �  THE POCKET A three-fold best quality fl-pring-·ternpered Steel Rule %-in. wide, {·inch jOints. OLle fout long. 25c. each. In met al bound leather case, 3Oc. Nickel 
r����g:i�OCcb j�i�tS. f�::r�f�1�: 

Guaranteed for accura��ma�irii!na��]rt��tjust the 
tool for all mechanics everywhere. 

Sena /or 232-page catalO(} No. ls.. B 
TIlE J,. S. STARRETT CO . •  An .. 1.  Moos .. U.S.A. 

CONCRETE HOUSES 
Cost Less Than Wood 

More handsoll\e tll:\n Brick. Durable as granite. A Pettyjohn t-3ii.OO 
concrete block machine, 8:1I1d, �ravel 
:md cement :tre all thnt is needed. 
Simple, ca"y oml Quick. We 
furnish full lllstructions. S:we money for yourself or make money by 
sellin!! blocks. 
W!"il.e for elltnJog nnd suggestions 

THE PETTYJOHN CO., 615 N. Sixth Street, Terre Haute, I.d. 

WE WILL 1\'IAKE !�rgi�eO��I� 
estimates on 

manufacture of any metal novelty. Automatic ma
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK & EYE CO., Hoboken, N. J. 

_,VBR ICATl§I::: 
I ANYTHIN6 5�;'::l 

Is-al S. C L I .TO N ST. . C.H.BlSLV8CO fL':If.ttf.USA 




