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WHERE THE RECIPROCATING ENGIN;E DROVE OUT 
THE TURBINE. 

A remarkable. demonstration of the fact that the 
marine turbine does its best work· when running at 
high speed, and that it ceases to be economical at low 
speed, occurred recently on the Great Lakes in con
nection with an attempt to captur€ the passenger 
baffic between two points, by placing upon the route a 
new and fast turbine steamer. The old-established 
service was operated by two boats, run by reciprocat
ing engines at the very moderate speed. of 16 miles 
an hour. ,The new company ordered a 21-knot tnr
bine-driven boat from a British yard,' placed her in 
service, and immediately began to secure the cream 
of, the-traffic. A representative of the old company, 
happening at this time to meet in England an engi· 
neer who had been' prominently associated with the 
development of the turbine-driven steamship, told him 
of the conditions, and sought his advice as to the best 
way to meet the competition. The turbine engineer 
asked what was the speed of the boats of the com
peting lines, and on learning that it was respectively 
16 and 21 knots.; stated that it would be a very 
easy matter for the old �ompany to drive the new 
fast boat off . the route, by the very. simple expedient 
of dropping the speed of their boats from 16 to 13 or 
14 knots and making the big reduction in fares 
which the reduced running eX'penses of the boats 
would render possible: He stated that the company 
owning the turbine steamer could never meet the 
(ut in rates, for the reason that the reduction of 
the running speed of their vessel would not bring 
any corresponding reduction in the coal consump
tion. The company determined to make the ex
periment; and, after running their boats for a few 
months at a lower speed and a lower rate, they found 
that they not only recovered the passenger traffic 
which they had lost, but that the reduction in running 
expenses was so great, that they made more money 
than they had. done under the' old conditions. Fur
thermore, it was not many months before the turbine 
steamer was laid off the route and offered for sale. 

It should be understood, however, that the condi
tions were peculiar at this point, and that the patrons 
of the line consisted largely' of working' people, to 
whom the reduction in fare, even if gained at the ex
pense of time, was a decided consideration. . Under 
average conditions the faster boat would have held 
the traffic, even at the high rates. We record the 
incident merely as showing in an interesting way the 
limitations imposed upon .,the marine turbine' by its 
inability to run economically at low speed. 

• Ie ... 

THE. PENNSYLVANIA RAILROAD AND THE STEEL 
RAIL PROBLEM. 

The Pennsylvania Railroad, Company recently placed 
definite orders with steel manufacturers for 55,000 
tons of rails, to be delivered during 1908. These rails 
will be rolled under entirely new specifications. In 
view of the increasing severity of road service, .and 
the recognized necessity for developing an imDroved 
steel rail, the Pennsylvania Railroad has for some 
months been. conducting an exhaustive examination 
of the entire art and practice of rail manufacture. A 
committee of experts-representing not only the rail
road, but two of the important steel manufacturers
was appointed by the company last summer to make 
a. special study of the subject. The series of experi-
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ments undertaken were probably unprecedented in 
their completeness, and in the importance of the sci
entific data which they suppUed. The rail sections 
are believed to be a distinct improvement upon those 
hitherto in use on the' Pennsylvania System. Most 
important of the features of the new specifications 
is the placing upon the manufacturer more of the re
sponsibility for the character of the rail produced. The 
company recognizes that it is merely a purchaser
not a manufacturer. Considerable latitude is, there
fore, to be allowed in the methods of manufacture 
adopted, so long as the result is a souna rail. The 
company has devised tests of a character so exacting, 
that it is made very much to the interest of the manu
facturers to discard all material of the soundness 'of 
which there is any doubt. No' specification, for ex
ample, is made as to the amount which shall be 
sheared from the end of the bloom formed from the 
top of the ingot. The problem of a proper discard 
has been discussed very freely by the different socie
ties which have been considering rail specifications. 
Various percentages have been proposed-a discard <if 
25 per cent having the greatest number of advocates. 
The Pennsylvania Railroad feels, however, that in the 
present state of the art, at any rate, the responsibility 
for a proper discard should be left with the manu
facturer. 

The new specifications also provide that rails shall 
be free from "injurIous" mechanical defects and 
flaws. This differs from the old specifications, in 
that no attempt has been made to describe the par
ticular defects or flaws that will cause the rejection 
of rails. It is not considered wise to attempt to 
classify in the specifications the relative importance 
of defects, but it is specified that no rails will be ac
cepted that contain defects or flaws which in any way 
impair their strength. The methods to be used in 
testing the new rails are very elaborate. To still fur
tber strengthen the practice of the company, and to 
insure that· whatever future changes are made shall 
be based upon accurate data, a system has been de
vised whereby the history of an rails purchased shall 
be fully recorded. To insure that, for. this purpose, it 
shall be possible to identify the part of. the ingot from 
Which particular rails were made, the new specifica
tions require, in addition· to the usual marking, that 
a: letter shall be stamped on each rail to indicate its. 
position in the ingot." To compile and consider the 
company's experience with rails, a special committee 
iii to keep continually in thorough touch with the art, 
and is expected to supply the company with data that 
will enable it to secure the best rails which, at the 
time of any order, it is possible to manufacture. In 
placing its orders, the railroad invites the steel manu
facturers to 

'
undertake to fill part of the allotment 

with rails made by the open-hearth process. It is de
sired to ascertain more clearly the actual differences 
in service as between the open-hearth and the Besse
mer product. 

-------�--,�.�.� .. --------

" THE NAVY " AND NAVAL CRITICISM . 
"The Navy," a monthly journal which is devoted 

largelY to criticism of the navy; which criticism it 
feels to be laid upon it as "a duty to the public no 
less than to the personnel of the fleet," accuses the 
SCIENTIFIC AMERICAN of "bias," on the ground that 
the facts which were brought out in our recent· reply 
to the Reuterdabl article were. based upon official 
facts and figures. Now, if, in the' discussion of a 
question of the first national importance, the quota. 
tion of the facts of the controversy as contained in 
the government files and records be an indication of 
bias, then we cheerfully plead guilty to the charge. 
"The Navy" objects to our first article because we 
made free use of one of the annual reports of the 
Navy Department. We used this matter because it 
most effectually and forever disp,roves the statement 
so often made, both directly and by implication, that 
seagoing officers have had nothing, or very little., to 

'do with the designing of our ships. "The Navy," and 
all the miscelianeous crowd of detractors of our ships 
which has followed in its· train, have made so much 
of this allegation, that we thought it was well once 
and forever to show its absolute baselessness. 

In its reference to our second article our contem· 
temporary out-Herods Herod by telling us that when 
the "Connecticut" sailed for the Pacific, the top' of 
her belt was submerged "to the extent of a full foot" 
below the water. If this be true, it can be shown by 
"The Navy's" own figures that the "Connecticut" must 
have displaced over 20,000 tons, or 2,750 tons more 
tban the displacement of the British "Dreadnought," 
as given in this same issue of our 'contemporary; for 
the "Connecticut" at her normal draft of 24 feet 6 
inches, and corresponding displacement of 16,000 tons, 
sbows 4 feet 3 inches of her belt above the waterline. 
If, as "The Navy" states, when she "led the fle!'lt out 
of Hampton Roads. on December 16 last," her belt was 
"submerged to the extent of a full foot," it follows 
that she must have been 4 feet 3 inches plus 1 foot, 
or 5 feet 3 inches below her normal draft. Therefore, 
the "Connecticut" at the time of her sailing must have 
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been loaded down until she had sunk 63 inches below 
the normal line, at which she displaces 16,000 tons. 
To sink the "Connecticut" 1 inch at normal draft 
requires an. additional load o,t 63.14 tons; and when 
she has sunk four or five feet, because of the fuller 
waterlines, the displacement per inch of immersion 
would be .somewhat greater. Therefore to bring her 
down 63 inches' she must have taken on board some
thing ov€r 63.14 x 63 tons, or say 4,000 tons, and her 
displacement at that draft must have been at least 
20,000 tons. Now, on page 4 of this same issue of 
"The Navy" Jt is stated that "the 'Dreadnought' has 
a displacement of 17,250 tons." Hence, :;tccording to 
our contemporary, our fleet started for the Pacific, 
headed by a ship whose displacement was at least 
2,750 tons greater than that of the British "Dread
nought." And so it goes. 

It is the desire of· the SCIENTIFIC AMERICAN to get 
at facts, and we are willing to heip our contemporary 
out of the ditch into which it has fallen in this mat
ter of belts, by explaining that in the "Connecticut" 
and in all our later battleships, the top of the belt 
does not run at the same level from stem to stern. 
Throughout the wake of the vitals of the ship, that is, 
from 12·inch turret to 12·inch turret, the belt is raised 
18 inches higher, in order to give just that very pro
tection to the magazines, etc., which the detractors of 
our navy would have us believe our ships do not pos
sess. This jog is distinctly shown in the engraving 
of the "Vermont" (one of the "Connecticut" class) 
published in our issue of January 25. It is evidently 
ignorance of this fact which has led "The Navy" into 
the curious belief that our 16,000-ton "Connecticut" is 
actually a 20,000-ton ship. 

At the same time, we do not for a moment dispute 
the fact that the "Connecticut" and all the battleships 
of the Pacific fleet started out floating somewhat below 
their official full load draft. A battleship can be loaded 
down until she draws 30 or even 35 feet of water, if 
only the dead weight be put into her; and the ships 
of the Pacific fleet were literally crammed with coal, 
ammunition, extra fresh water, extra _stores of every 
possible kind, and spare parts, many of which weighed 
severlil tons apiece. But their immersion under these 
abIJ.ormal -conditions was expected to be greatly in 
excess of that "official full load" which will not be 
exceeded' when the ships are setting out in search 
of an enemy. If· the "CClnnecticut," or any other ship 
of the fleet, was loaded beyond the full load displace
ment, the fact proves nothing regarding the question 
as to whether the waterline belts are placed where 
they should be. It would have been quite possible to 
have sent that fleet to sea with the top of the belts 
5 feet below the waterline, had Admiral Evans wished 
to c'arry more miscellaneous freight to the Pacific than 
he now has on board. 

In our article of January 25 we showed that whereas 
the "Connecticut's" guns are 15 feet above the water 
at normal dr:;tft, the "King Edward" and many other 
first·class battleships, at their respective normal arafts 

carry their guns at an elevation from 2 to 4 feet lower. 
"The Navy," commenting on these figures with that 
delightful naivete that has characterized so much its 
own and other recent criticisms of the navy, contends 
that since, at full load (which according to its own 

. exaggerated estimate would give -the "Connecticut" 4 
feet more draft than normal) these guns. will be but 11 
feet above the water, they must be carried actually 

. lower than the guns of the "King Edward," which were 
given in our article as 12 feet 9 inches above the water. 
The obvious answer to this is that, with equal incre
ments of loading, the "King Edward," which is about 
the same size as the "Connecticut," would also sink 4 
feet in the water, and that her broadside guns would 
then be only 8 feet 9 inches above the waterline; while 
those of the armored cruiser "Drake" would be not 
more than 6 feet 7 inches above water. Such com· 
parisons, to be of any value, must be. made upon a 
common basis, and it is the failure to observe this 
necessary condition, that renders so much of the· criti
cism of our contemporary valueless. 

.... , . 

DESIGNERS OF THE BROOKLYN BRIDGE TERMINAL. 
We regret to find that in our recent article on the 

Brooklyn Bridge Terminal Station and Approaches, 
we accidentally omitted to give the names of the 
architect and engineer' who were responsible for the 
design.' The credit for the very successful architectu
ral tr€atment of the work is due to Mr. Francis L. 
V. Hoppin,' of this' city, and the engineering features 
embody the results of a protracted study of the sub
ject by the Chief Engineer of the Department of 
Bridges, Mr. C. M. Ingersoll. 

••••• 

In recent years', says a contemporary, researches 
have sufficiently esta.bUshed the position that meteoric 
irons may, in their essentials, be properly included in 
the category of steel; the fundamental difference being 
that, wlfile artificially produced steels are mainly iron 
carbon alloys, meteoric iron steel is an iron nickel 
alloy with meteoric carbon. 
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AWARD OF THE ARMY AEROPLANE CONTRACTS. 
By the award of three contracts for the construc

tion of ermy aeroplanes, our government has sudden
ly leaped from the hindermost to the foremost place 
in aeronautics, and we may now reasonably consider 
ourselves several years in advance of other nations 
as regards mechanical flight. The proof of this is the 
now generally-admitted fact that the Wright brothers 
(whose bid of $25,000 for a. two-man machine to be 
furnish 3d within 200 days was one of the three ac
cepted) flew over 24 miles in a circle at a speed of 
38 miles an hour more than two years ago, while 
Henry Farman, the most successful foreign experi
menter, was able to make a circular flight of barely 
a mile under favorable weather conditions just over a 
month ago. Moreover, Farman's machine required 
over twice as much tlower to propel it as did the 
Wrights' (38 as against 16 horse-power), and tests 
which he made showed that he could not carry more 
than 30 pounds extra weight, which is less than 
would be required to fit the ma.chine with a radiator, 
and sufficient water to properly cool the engine. 'The 
Wright aeroplane, on the other haI;ld, with an engine 
weighing 10 pounds per horse-power instead of 2¥.!, 
and fitted with suitable arrangements for keeping the 
temperature of the .cooling' water below the boiling 
point, in its early crude state remained in the air 38 
minutes, and, no doubt, could have beert made to fly 
one hour, the length of time which the trial flight is 
to last in the case of the machine ordered by the 
War Department. In view of the performance of 
their 1905 machine with its crude and heavy motor, 
the brothers should have no difficulty in now building 
a two-man machine with fuel capacity 'for a three
hour flight at 40 miles an hour, according to the re
quirements. 

Another successful bidder for a government aero
plane-Mr. A. M. Herring-is a man long identified 
with heavier-than-air aerortimtics in this country, and 
one who has probably done more experimenting and 
original research in this line than any other Ameri�an. 
Mr. Herring, when working with Mr. Octave Chanute 
in 1896,' originated the two-surface machine afterward 
adopted by the Wright brothers, ,and "the following 
year an English patent on a triple-surface motor-driven 
aeroplane was secured upon information furnished by 
Messrs. Herring and Chanute. A United States patent 
was applied for at this time als'o, but the Patent, Office 
refused to grant this, even though the inventor of
fered to furnish a working model. In 1897 Mr. lIer-, 
ring claims to have made two short flights of 52 
and 72 feet against a 25 to 28-mile-an-hour wind 
with a two-surface machine fitted with a 7¥.! to 9 
horse-power compressed-air motor. These two short 
flights were accomplished after towing experiments 
with a glider had shown that the power required to 
fly a nan-carrying aeroplane was much less than gen
erally believed. After spending several years in the 
construction of light gasoline engines for motor bi
cycles, Mr. Herring in 1902 built a model aeroplane 
of from 7 to 10 pounds weight and fitted it with a 
siI:.gle-cylinder, air-cooled gasoline motor, which 
weighed only 2 pounds and developed 0.47 horse-power. 
·This model made over half a hundred flights of about 
a mile in length, its longest flight being 15 miles in 
a circle when attached -to a pole with a string. The 
surfaces supported 10 or 11 ounces per square foot, 
and the pounds lifted per horse-power were about 12'5. 
This was not the only' successful self-propelled model 
which Mr. Herring constructed, however, as in 1890 
he built a monoplane having a tail and fitted with a 
1-5, horse-power compound steam engine of 5 pounds 
weight, whic� flew 240 feet; while in 1897 another 
steam-propelled model made a flight of about a mile at 
Stevensville, Mich., and descended in the lake. From 
1903 to 1906, while acting as editor of Gas Power, Mr. 
Herring, continued his experiments with models and 
full-sized gliders during his spare time, while for the 
past year and a half he has devoted himself to the 
perfecting of an extremely light-weight gasoline motor 
of sufficient power, according to his tests, for a man
carrying aeroplane. Me has also made an elaborate 
series of tests of air propellers, and has found it pos
sible to construct propellers having an efficiency of 
as high as 94 per cent. From his more recent tests 
of full-sized aeroplanes, he han developed a new and 
more efficient type, which is in some respects a radi
cal dep�rture from the double-surface machine he has 
experimented with heretofore. The great point that 
he has Leen working for, and which he believes that 
he has attained, is automatic equilibrium. When once 
this is attained, and the surfaces are kept always at 
the proper angle, it will be possible to fly at. the maxi
mum speed with the minimum power. In the govern
ment aeroplane which he is building the proportion 
of useful load to the total weight carried per horse
power will be sixty per cent, while the machine will 
have a relatively high factor of safety as well. This 
machine is to be completed in 185 days. The price 
asked for it is $20,000. 

A third contract was awarded to Mr. J. F. Scott, of 
Chicago, Ill., the price asked being only $1,000, and 
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the time for delivery 18fldays. Upon their comple
tion, the machines will be tested at Fort Meyer, Va., 
and it is probable that, if. they are' successful, we 
shall soon have a complete aeroplane fleet. 

• •  e, • 
WHEN WAS THE FmST PENDULUM EXPERIMENT 

: PERFORMED IN THIS' COUNTRY t -
fA subscriber of long standing,Judge George Hillyer, 

of 'Atlan4t, Ga., questions the claim ofColumbh Uni
versity to priority in the matter of having first per
formed. the Foucault' penduluin. experiment in this 
country. Judge Hillyer states that the experiment 
was first performed during his student days at Penfield 
College ', (Mercer University), Georgia, in the' year 
;1.852 (a few months after Foucault's first demonstra
tion) by Prof. Joseph E. Willett. Prof. Willett used 
the cupola of the old chapel at Penfield, with a pendu
lum very similar to 'that employed in the Columbia 
experiment, and the demonstration was a perfect suc
cess. As Judge Hillyer recalls it, Prof. Willett uS,ed 
an 80-pound leaden ball provided with a steel point 
and hung by a piano wire sO,me 50 feet ill 'length. 
The beat of the pendulum was about 10 feet. The 
pendulum swept back and forth acrnss a graduated 
circle on the floor from sunrise to sunset, . the bob 
moving along the arc of the circle precisely according 
to the time and spaces marked out by calculation be
fore the experiment began. So it would seem that it 
was Prof. Willett who first performed this interesting 
experiment in America, and that he not only did it 
earlier, but did it as well as any other modern scien-
tist. :1 

• Ie, • 

LEMOINE AND HIS ARTIFICIAL DIAMONDS. 
The Paris journals have been given material for sen

sational articles as the result of a law suit brought by 
Sir Julius Wernher; President of the De Beers Dia
mond Company, against an, engineer, M. Lemoine. It 
appears that M. Lemoine claimed to have discovered a 
process for making diamonds of a large size in the 
1'>lectric furnace, and that by placing a orucible filled 
with charcoal powder and other ingredients in the 
furnace, he brought it to a high heat. After ,having 
been cooled, the crucible contained one or more fine 
diamonds. Lemoine had a varied career, having at 
one time been employed in the Tr;;tnsvaal �ines, and 
subsequently served four years in prison for forgery. 
Not long since he entered into negotiations with Sir 
Julius and offered to give. proof of his supposed discov
ery. He made a contract in which it was stipulated 
that the secret formula would be deposited at London 
in the Bank of England. Then began the experiments 
in a laboratory which Lemoine had fitted up in, the 
Rue Lecourbe. Mr. Jackson, an English financier, was 
one of the witnesses of the experiments, and he states 
that Lemoine made the mixture of different ingredients 
and placed the crucible in the furnace. Then he with-

. drew it and plunged it into a vessel of cold water, 
after the fashion of Prof. Moissan's experiments. When 
cold, the crucible was sealed, and after. some time the 
seal was broken, and upon opening it they found some 
twenty diamonds of somewhat small size. The tests 
were repeated with like results, but much larger dia
monds were obtained. It was then decided to build a 
large plant for the purpose, and Lemoine commenced 

, the .erection of a' turbine electric plant at Argeliers, 
in the south of France, where water-power, was to be 
had. The plant was ostensibly built for light and 
power, but the current was in reality to be used for 
secret diamond fabrication. During this time Lemoine 
had secured, sums from Sir Julius to the large 
amount of 1.,671,000 francs ($322,503). But as the new 
plant had been running for a long time without any 
outcome, Sir Julius's suspicions were aroused. ,He 
pressed Lemoine' to reveal his' secret, but the latter 
kept putting him off; The result was a law suit be
tween the parties.' After the fashion of the celebrated 
alchemist Cagliostro, Lemoine is supposed to have used 
real diamonds and have' placed them' skillfully in the 
,crucible. As to' the sec'ret p�pers deposited in London, 
it may be somewhat difficult to secure them. ' This 
would n� doubt throw some 'light on' the matter. 

• .  e . •  

ASlIESTOS SLATES-A GERMANlXVENTION. 
According to a German publiCation, a firm in Munich 

has succeeded in artificially rendering asbestos water
proof, and has put upon the market this new kind of 
asbestos under the title of asbestos slates, which are 
thus described: 

These asbestos slates, it is claimed, are as hard and 
as strong as the natural slate, and can therefo�e be 
laid on wall' or roof constructions without any wooden 
laths being necessary. They are very easily worked, 
and can be bored, nailed, and cut just like wood, 
without any danger of splitting. They form a flreproof 
covering for inside and outside wooden walls, are 
valuable for insulation work of all kinds, even for 
electrical purposes; are of great use in building rail
way carriages as insulating material under the seat,;, 
for use in postal telegraphic work for insulating the 
switches; for covering iron and wooden constructions; 
for use -as fireproof doors for closing off single rooms 
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in stores.. warehouses, etc. ; for lining wooden doors, 
and for covering walls and ceilings of all kinds so as 
to protect them from fire, heat, cold, dampness, dis
ease,"germs, and vermin.' 

.« ..• 
EXTERMINATION OF FRUIT 'PESTS'IN' CALIFORNIA. 

AI the 'recent convention of fruit growers at Marys
ville, Cal., 'nlUch attention was devoted to various 
methods of exterminating the pests that prey upon 
orchards. The horticulturists inspected' the citrus 
orchards at Chico, and examined the. work of destroy
ing' the' white fly that" has' been accomplished by the 
State experts near Marysville. The prtncipal pests are 
the whfte fly, the mealy bug, the red, black, yellow, 
and purple scales. Of these, the white fly is quite the 
most de-�tructive. The mealy bug preys upon citrus 
orch!trds only. Chemical and artiflcial methods of 
destroying insect pests, while efficient, in some cases, 
are generally unsatisfactory., The best plan' is to 
introduce an army of parasitic bugs" that do not harm 
the trees, but destroy the pre-datory insects. The 
white' fly, after' doing millions of do'nars' worth of 
damage in Florida, made its first appearance in Cali
fornia in the citrus orchards near Marysville. Prompt 
measures were taken to prevent the spread of this most 
destructive pest. Many experienced horticulturists 
and' expert entomologists were consulted, and it was 
decided, after fuil discussion, to ,resort to defoliation, 
or cutting off the entire tops and leaves of the trees. 
The work was carried out under the' direction of 
Edward K. Carnes, entomologist of the California 
State Commission of Horticulture. But even defoli
ation did not eradicate the pests, for the llies would 
lay their eggs in the leaves of the new shoots that 
grew out on the defoliated trees. It became necessary 
to keep a constant watch on the trees, and to pluck 
each shoot, as it appeared. The struggle was a long 
and arduous one. Mr. Carnes says that while it can
not b!l stated positively that the white fly has been 
annihilated in the region around Marysville, it has at 
any rate been brought under control; and should it 
make Its appearance again, the work of exterminatioJ;!. 
can be carri!ld on with comparatively little trouble 
and at small cost. Energetic efforts to destroy the 
white fly at Oroville, Cal., are being made. 

The efforts'to check the ravages of the mealy bug 
have not met with success. The experts say that, in 
spite of all that has been done, the mealy bug' has 
increased in number and enlarged the area of its 
depredations during the last fifteen years. All ordi
nary means to check its progress have failed signally. 
By remarkably strenuous work, the pest has been 
eradicated in some sections by means of fumigation 
or treatment with pure alcohol or oil. The best hope 
lies in securing some parasitic insect that will w'age 
a deadly warfare against the mealy bug. Indeed, it is 
said by some experts that, unless this is done, in a 
short time many of the citrus orchards will be com
pletely infested. 

All citrus-fruit trees are subject to red scale, but 
lemon and grape-fruit orchards are generally the cen
ters of infection. At one time red scale threatened to 
ravage all the citrus trees in ,the region near Los An
geles. Spraying was tried repeatedly, but it was 
found that, when continued for several years, it 
results in a gradual increase and spread of the pest. 
There being no parasitic insect that is effective, it was 
necessary to resort to fumigation, which, being car
ried out thoroughly in all the orchards in the valley, 
proved successful in checking it. Red scale affects 
the fruit, leaves, and even the old wood of the tree; 
but yellow scale infests the fruit and leaves only. Yel� 
low scale may be kept under fair c�ntrol by the intro
duction of certain parasitic insects; but in aggravated 
cases treatment with hydrocyanic 'gas is recommended. 
Fumigatio'n with this gas is the most valuable remedy 
against purple scale, which is confined entirely to 
citrus, trees, poisoning them and causing death to the 
branches that are badly attacked. Large doses of 
hydrocyanic gas destroy the insects completely with
out hurting the trees. A continuous warfare hits been 
waged in Southern California against black scale, the 
best 'means of combating. which is also fumigation. 

.t.,. 
THE CURRENT, SUPPLEMENT. 

The current SUPPLEMENT, No. 1677, contains a �um
ber ot most' interesting articles. Of technological in
l:er�st is the' contribution on gums, resins, and their 
properties. The'idea of making steel by electricity iE' 
not so very new: but still the reduction of ores by the 
'electric current is it matter of commercial success 
only wlthin: our own day. An excellent' article re-

"views 'the- progress that has been made. F'. H. Bryan 
computes the amount of air needed for ventilation. 
The formation of sand blasts and sand dunes along 
the Atlantic .seacoast is so frequent that these emin
ences are common sights. Day Allen Willey writes 
entertain�ngly on this subject. The earth is a failing 
structure. Stresses are set UP' within it by many 
forces. How it is yielding to those forces and is be
ing deformed beyond its elastic limit is set forth by 
John F. Hayforth. 
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View in Christopher Street Station, J[anhattan, Looking East. 

OPENING OF THE HUDSON RIVER TUNNEL SYSTEM. 

On February 25 the first section of the Hudson and 
Manhattan Railroad Company's tunnels under the river 
will be opened for public service with the usual cere
monies. It consists of a twin�tube tunnel, extending 
from Hoboken, N. J., to the intersection of Sixth Ave
nue and 19th Street, New York, a distance of 2.85 
miles. It is distinctively known as the Morton Street, 
or uptown tubes. In the cOming celebration, New 
York and New Jersey, the respective States which are 
to be joined by the opening of the railroad, will be 
represented by Governor Hughes and Governor Fort; 
and President Roosevelt has consented to participate 
in the ceremonies, by touching a button in the White 
House, which will set the system in motion; Two 
official trains will start simultaneously from HoboJ!:en 
and New York; and,. as they come together exactly 
below the State line, which runs down the middle of 
the Hudson River, the two Governors will shake hands 
and extend greetings from the forward ends of the 
cars. 

Before passing to a detailed description of the great 
work which is now being brought to a successful com
pletion, it will be pertinent to review the history of 
the undertaking, which in its earlier stages was fraught 
with an unusual share of disaster and disappoint
ments. For the beginnings of the present enterprise 
we must go back nearly thirty-four years to the year 
1874, when the first attempt was made to excavate a 
tunnel below the Hudson River from the Jersey to 
the Manhattan shore. In that year Mr. Dewitt Clinton 
Haskin, one of the active spirits in the building of 
the Union Pacific Railway, commenced work on the 
Jersey side. A circular working shaft, 30 feet in di
ameter, was dug on Fifteenth Street, Jersey City, 
about 100 feet back from the bulkhead line of the 
river. The shaft terminated in an 'enlarged chamber, 
from which the headings of the, two parallel tunnels 
were started on an easy down grade toward their deep
est level, which lies in the proximity of the Manhat
tan shore. Another shaft was sunk on the New York 
side near the bulkhead line, at the foot of Morton 
Street, the distance between the two shafts being 
about 5,400 feet. 
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nel was to be driven would prove sufficiently compact, 
with the assistance of comprest:d air, to resist dis
tortion, until the brick lining, �'�, feet thick,

' 
of the 

tunnel could be built in place. The plan of excavation 
was to dig out the material for a certain distance 
ahead of the completed brick tunnel; then line it 
with thin steel plates, 3/16 of an inch in thickness; 
and, as soon as 10 or 15 feet of the shell was in place, 
build up within it the' brick lining, which was con
structed of the best brick laid in hydraulic cement 
brick mortar. The original plan called for two sep
arate tunnels with a single steam railroad track laid 
in each. As the work progressed, the difficulty of 
closing air leaks with sufficient speed led to the use of 

a pilot tunnel at the heading. This consisted of a 5-

foot iron tube, wqich was carried forward on the line 

of the axis of the tunnel into the material ahead. 

This tube was used as a center from which struts 

were carried out radially, to support the surrounding 

wall of the tunnel and prevent distortion' during the 

construction of the brick lining. On July 21, 1880, a 

shocking accident occurred, as the result of the shal

lowness of the overlying silt above the tunnel roof. 

Mr. Haskin commenced the construction of the tun
nel without the use of the customary shield and iron 
lining, believing that the silt through which the tun-

By this system a passenger, landing at any of the Jersey City railroad terminals, will be able to take a train direct to central points between 
Forty-second Street and the Battery. 

Map Showing the New Jersey Tunnels and Subway and Their Relation to the Rapid Transit Subway. 

file Pint Car to Enter the Hoboken Term1nal Station in New Jersey. 
91Ullf6 01' THE lIUl)80lf JUVER TUNlfEL SYSTEM 

There was a blowout, which resulted in ·such a sudden 
inrush of water, that the air lock, which was main
tained a short distance back from the head of the tun
nel, became jammed, and twenty of the workmen were 
caught before they could get through the lock, and 
perished. The work was clfrried on with more or leS3 
intermission until, with 2,000 feet of the north tunnel 
completed, the company, in 1882, suspended opera
tions. Subsequently, in 1890, an English' company 
was formed, with Sir John Fowler and Sir Benjamin 
Baker as consulting engineers, for the purpose of 
completing the tunnel; but after they had pushed the 
work forwl',rd until about 4,000 fell.t was completed, 
the work was again abandoned, 

The s-.:heme lay dormant until the year 1902, when 
Mr. W. C. McAdoo determined to take hold of the 
uncompleted tunnel and push it through to the Man
hattan side. At that time public interest in the 
scheme'was altogether dead; but Mr. McAdoo, realiz
ing how great was the advantage that would be con, 
ferred by a direct rail connection between Jersey 
City and New York, and how certain would be the 
growth in popularity of a direct means of transit by 
rail in place of the ferry system, not only succeeded 
in pushing through the original scheme, but he and 
his associates have extended it on the ambitious scale 
shown in the accompanying plan of their system. The 
system, 'on the New· Jersey side, consists of a two
track road placed in two separate 15-foot tubes which 
extend from the D. L. & W. Railroad terminal in New 
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Jersey, parallel with the shore Une to the terminal 
station of the Pen'�dylvania Railroad. Ultimately, it 
will be extended- southerly from the Pennsylvania sta
tion to and beneath the terminal station of the Cen
tral Railroad of New Jersey. At the intersection of 
this Jersey City subway with Fifteenth Street, it is 
intersected by the twin tunnels across the Hudson 
River which are about to be opened. These two tun
nels have been carried beneath Morton and Greenwich 
Streets on the Manhattan side, to Christopher Street, 
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can be done, the Sixth Avenue tunnels wlll be ex
tended to Thirty-third Street, where a station, of 
ample size to accommodate the large amount of tralllc 
which will seek this route, will be built. At Thirty
third Street the new system will be in touch with the 
Pennsylvania Railroad tunnels across Manhattan Isl
and and the great terminal station between Thirty
first and Thirty-third Streets and Seventh and Ninth 
Avenues. At this point, therefore, passengers from 
New Jersey using the Hudson Companies' tunnels will 
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of two single tubes with a single track in each. The 
station which has been excavated below the Pennsyl
vania Railroad terminal station has been blasted out 
of the solid rock at a depth of 85 feet below street 
level. It h 150 feet in width, and with its approaches 
is nearly 1,000 feet in' length. It provides 'for four, 
and in some cases, five parallel tracks, two for through 
trains, and two for local trains. A�cess to the sta
tion is had either directly from street level, by a sub
way below the floor of the upper station, or from the 

The Shield Cutting Edge Breaking Through Bulkhead at Sixth 
Avenue and Twelfth Street After Completing the Driving 

A Curve at Morton and Greenwich Streets With Vertical Side Walls. When 
Completed the System Will Comprhle Eighteen Miles of Under-river 

of One of the Tubes Under tile River. and Underground Railroad. 

A Crossover West of Greenwich Avenue Station, Showing the Separate Twin 
Tunnels. 

A Train of the New Steel Cars for the Hudson Compauies' Tunnels. Large 
SJiding Side Doors are F«.>atures of the Cars. 

Sectional View, Showing the Course of the Tunnel'Under the Hudson River. 

and the junction of Ninth Street and Sixth Avenue. 
Here they branch into two separate pairs of tunnels, 
one of which extends beneath Ninth Street to Fourth 
Avenue, to 

'
a connection with the present Fourth Ave

nue Rapid Transit Subway. The other branch ex
tends north below Sixth Avenue to 19th Street, which 

pOint will constitute, for the present, the terminus 
of that portion of the tunnels Which is about to be 
opened to the public. Ultimately. u fait ... the work 

OPBNIlfG OF THERUDBON RIVER TUWNEL SYSTEM. 

be able to change to the cars of the Long Island Rail
road system. The Jersey .. shore line subway, south 
of the inters(�tion with the Morton Street tunnels, wlll 
tap the Erie Railroad terminal, the Pennsylvania 
Railroad terminal, and ultimately the terminal of the 
Central Railroad of New Jersey. 

The downtown tunnels, extending from the Pennsyl
vania Railroad terminus in Jersey City to the Man
hattan Gore, wlll coxwlat, like the relt of thla .Tltem. 

station floor itself by means of six passenger eleva
tors. Two elevators lead directly to the street, and 
four of exceptional size, each capable of holding over 
a carload of passengers, lead directly from the plat
fo

'
rms of the tunnel station to the platforms of the 

Pennsylvania station overhead. The southerly tube 
of the downtown tunnels passes below Cortlandt Street 
until the big terminal building of the company is 
reached, where it Iwings in to a large terminal sta-
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tion below this building, having five separate tracks and 
separate loading and unloading platforms for the pas
sengers. The trains on leaving the station pass into 
the return tunnel, which is built below Fulton Street 
and returns underneath the Hudson River to the tun
nel station below the Pennsylvania depot in Jersey 
City. A subway, leads from the Cortlandt Street ter
minal station to the Rapid Transit Subway below 
Broadway. 

The cars are built entirely of steel. They are abso
lutely fireproof, and are constructed upon a plan dif
fering materially from any others now used in the 
Metropolitan district. They have large, sliding side 
doors in the middle, as well as at either end, and the 
platforms are so arranged at the terminal stations 
that passengers enter and leave the cars at the same 
time. Those leaving go out on one side, and those 
entering the cars come in on the opposite side. This 
will do away with the congestion and crowding ex
perienced at terminal stations on other Metropolita,n 
railroads. All station platforms throughout the sys
tem are built on a tangent, 'Or straight line, so that 
there is no dangerous space between the cars and the 
platform, such as is seen where stations are built on 
a curve. The doors of the cars are operated by com
pressed air, and no signal bells are used. When the 
last door in the train is securely closed, the motorman 
receives an electric flash signal, and starts the train. 
The automatic adjustment is such that the signal to 
start cannot be given so long as any door in the train 
remains open the fraction of an inch. The cars are 
brilliantly lighted and very comfortable. They have 
only side seats, and are equipped with steel rod's 
set vertically at frequent intervals, to aid passengers 
in steadying themselves when trains are crowded. 

Throughout the system, which, when completed, 
will comprise eighteen miles of under-river and under
ground railroad, the stations are designed with a view 
to comfort, permanency, and beauty. They are made 
large enough, not merely to accommodate the Metro· 
politan traffic of to-day, but to receive comfortably 
the greatly increased multitudes .sure to travel by sub· 
surface routes in the decades to come. Every part of 
the stations is constructed either of concrete or metal, 
so that, like the cars and the tunnel, they are thor· 
oughly fireproof. 

To the passengers who descend into the tunnel for 
the first time, the architecture of the stations is the 
most striking feature, and particularly so if they have 
an eye to the general fitness of things. The roof is 
formed of vaulted arches, which show a pleasant ef
fect of light and shadow produced by the glow of in
candescent globes. 

The engineering features of the Hudson Companies' 
tunnels are full of special interest. We have already 
referred to the early attempts to complete the Morton 
Street tunnels. The original shaft constructed at the 
westerly end of the tunnels, is 30 feet in diameter 
and 65 feet in depth. It is brick-lined and opens into 
the power house in which the new operating plant is 
installed. The external diameter of the northern tun
nel is 19 feet 5 %  inches and its internal diameter 18 
feet 1 �  inches. The southern tunnel is 15 feet 3 
inches in internal diameter, and 16 feet 7 inches in 
external diameter. 

Both tunnels were- built by the Greathead shield 
system and lined with a cast-iron shell which is made 
in segments provided with internal flanges by which 
the shell is bolted in place. 

After the English company abandoned the construc
tion of the northern tunnel in 1891, it was allowed to 
fill with water. When the work was taken in hand by 
the present company the tunnel was pumped out, and 
it. was found that with the exception of some 470 feet, 
the work already done was in good condition. This 
was in the latter part of 1896,  and from that time until 
1902, when orders were given to proceed with con
struction, the tunnel was regularly pumped out and 
maintained in good condition. A new building was 
erected at the Jersey shaft, equipped with a very com
plete power plant, including hydraulic pumps, air 
compressors, etc. The shield which was used by the 
English company was overhauled and was used in 
completing the north tunnel. It was designed for use 
only in silt, and when the tunnel reached a point 
where rock and boulders were ' encountered in the 
lower half of the excavation, it was found necessary 
to build a heavy apron, extending 6 feet in advance 
of the upper half of the cutting edge, and reaching 
from side to side of the shield. This apron was 
built of 12-inch I-beams and %,-inch steel plates, and 
was strongly braced. Under the shelter of this apron, 
which was heavily shored up, the workmen were 
able to pass forward of the shield and drill and blast 
out the rock below it. This work is unique in hori
zontal shield excavation, and it was carried forward 
with complete success. 

The method of operating the hydraulic shield is so 
well known as to need no detailed description here. 
It was forced forward into the silt by means of hy
draulic rams set up between the front edge of the 
completed iron lining of the tunnel and the rear edge 
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of the shield. As it moved forward, the silt was 
squeezed through open inlets into the interior of the 
shield, where it was broken off, loaded into trucks, 
and drawn away from the heading by a cable_ 

On the south tunnel new air-locks were installed, 
and the necessary machinery built. The shield for this 
work, which was designed by Jacobs & Davies, engi
neers of the company, is shown in the accompanying 
engraving. It will be seen that it is divided by one 
horizontal and two vertical frames and by transverse 
diaphragms. The shell is double aI).d the whole con
struction is calculated to give great stiffness and re
sistance to distortion. It is provided in front with a 
movable working platform which, if necessary, may 
be carried forward of the cutting edge. In the rear 
it is provided with the necessary hydraulic jacks, 
valves, etc., for carrying forward the shield and for 
swinging the erecto�-a massive arm which moves 
something like the hands of a clock, and is used for 
picking up the cast-iron · plates and placing them in 
position 'ready for bolting up. It is interesting to 
know that in . spite of the difficult nature of the ma
terial through which the . tunnel was driven, there 
being, in some places, rock below and soft silt in the 
upper half of the tunnel, 'progress was made at the 
rate of between 4 and 5 feet a day. The work was 
rer.dered particularly hazardous by the fact that there 
was at times a hydraulic head due to 65 feet of water, 
and that there was only 10 feet of soft silt between 
this hydraulic pressure and the roof of the tunnel. 
In driving the ' Cortlandt Street tunnels the shield was 
driven bodily forward, forcing the material to give 
way by displacement. Great credit is due to the 
chief eIlgineer, Charles M. Jacobs, and his staff for the 
speed and accuracy with which they have brought 
this great work to its successful conclusion. 

In closing the present article, it is gratifying to 
bf, able to state that by the time this issue is in the 
hands of our readers, the first of the four tubes of 
the Pennsylvania Railroad below the East River will 
have been put through, and that all four connections 
will, judging from present progress, be opened 
through within three months. 

• .  e a . 
THE TESTING OF A LOCOMOTIVE. 

BY FREDERIC BLOUNT WARREN. 

Powerful locomotives, no matter how costly, do not 
matriculate from the builders' shops into the class 
that draws the sixteen-hour trains to Chicago, or pulls 
the Lake Shore flyers, without first having demon
strated their capa,city by a series of most exacting 
tests. 

Railroad officials must have some better proof of an 
engine's capacity than the mere indorsement of the 
men who make the mechanism. So, when locomotives 
come newly painted and polished ' from the big Bald
win shops, for instance, the owners send them into 
testing plants, mount them upon a delicate and com
pact series of registering instruments, and run them 
at all speeds, until their weaknesses have been de
tected and their strong points emphasized almost t6 
a fractional degree (If an atom. The testing machinery 
is, in reality, nothing more than a treadmill, in prin
ciple. In outward appearance it seems to be just so 
many large wheels revolving on axles, so arranged 
that each wheel of the engine under test meets a cor
responding wheel in the tester. 

Once in position, an engineer climbs into ' :le loco
motive cab, opens the throttle until it has reached its 
widest point; it steam shoots into her tubes and 
chests, the great wheels begin to revol"e, gain speed 
!J nd finally become a Circling blur, in which the eye 
is unable to detect the interstices. Deriving the full 
power from its fuel, the forward or backward move
ment of the locomotive is nevertheless barely a frac
tion of an inch. 

This is an unromantic testing beside that which 
Kipling described with characteristic vigor. The "try
out:' which he depicted consisted of taking an engine, 
hitching it on to heavy freight cars and sending it out 
on the line, on levels and tangents, on curves and 
g�ades, until the machinery demonstrated its worthi
ness to take the speedy runs of its owners. Railroad 
men to-day are more exacting. Figuratively, their 
testing plants ask questions of a mass of wonderfully
constructed iron and steel, and the metal answers them 
in their entirety. 

The chief plant of this kind is located in Altoona, 
Pa., being a part of the extensive shop system of the 
Pennsylvania . Railroad. With a force of sixteen men, 
it has been in constant operation since November 19, 

1906,  and, on an average, about three complete tests 
are made each week. 

A separate buHding of steel and brick has been 
erected for housing the apparatus. The driving wheels 
of a locomotive under test rest upon supporting wheels 
with rims shaped to correspond with the head. of a 
rail. The axles of these supporting wheels carry ab
sorption brakes. The turning of the driving wheels 
causes the supporting wheels to revolve, but these are 
retarded to any extent desired: The work actually 
done by the locomotive consists in overcoming the 
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friction resistance of the supporting wheels and 
brakes, the resulting force exerted at the drawbar 
being measured by a traction dynamometer. The 
axles of ilie supporting wheels run in heavy pedestals 
secured to cast-iron bedplates. resting upon a concrete 
foundation. There are two bedplates running parallel 
to the tr.ack, and in order that the supporting wheels 
may be directly beneath the locomotive drivers, these 
bedplates are provided with T-slots, so that the pedes
tals may be moved along parallel to the ' track, and 
secured in any position to suit the particular engine 
under test. The only wheels of the locomotive which 
move during a test are the drivers. The wheels of 
the leading truck rest upon .rails secUl'ed to I-beams 
and supported upon the same bed-plates that carry 
the pedestals. The wheels of the trailing truck rest 
upon supporting wheels-wbich remain stationary 
durin,g the test-and are carried by pedestals secured 
to longitudinal bedplates. 

Preparation of the testing plant to receive a loco
motive consists of bolting the pedestals to the bed
plates, so spacing them that there will be a pair of 
supporting wheels directly beneath each pair of driv
ers of the locomotive. A section of special rail is 
bolted to the inside faces of the supporting wheels. 
This rail is composed of a heavy I-beam, to the top 
of which is secured a grooved head in which the 
flanges of the drivers run. The top of the supporting 
wheels are in line with the track entering the testing 
plant building, so that a locomotive can be backed in 
and the drivers. will run on their flanges until in posi
tion directly over their supporting wheels. After a 
locomotive has been secured in place and its drawbar 
atta'ched to a dynamometer, these grooved rails upon 
which it ran in are removed, leaving the drivers rest
ing upon the supporting wheels. 

The axle for each pair of supporting wheels carries 
upon each of its overhung ends an Alden absori-�ion 
brake. Each of these brakes consists of two smooth 
circular cast-iron disks, keyed to the supporting-wheel 
axle. On each side of each one of , these disks is a 
thin copper diaphragm secured at its periphery, and 
also at its inner edge to a housing which does. not 
revolve and has its bearings upon the hubs of circular 
revolving disks. The stationary housing is so designed 
that when it is filled with water under pressure the 
copper .disks arEi forced against the revolving disks, 
creating friction. Provision is made for securing COll
tinuous and - uniform lubrication of the surfaces of 
these revolving disks, and the water is caused to flow 
through the housing in order to carry -away the heat 
generated, Thus the water performs two functions: 
it supplies pressure to cause the frjction, and it car
ries away the heat generated by the friction. 

Connection between each brake and . the source of 
water supply is made by a flexible hose. Discharge 
pipes for· all ,the brakes empty into an iron trough, 
and each pipe is provided with a valve located adja
cent to the valve in the supply pipe for the same 
brake. When placing. a load upon the locomotive under 
test, t� ,;e valves are adjusted until the individual 
brakes each absorb their share of the work. When 
this preliminary adjustment has been made, the power 
absorbed by all of the brakes may be increased or 
decreased by operating a large valve in the supply 
main. 

A special system has been installed for the purpose 
of supplying water under uniform pressure for use in 
the brakes. 

An adjustable draw bar is used to connect the loco
motive with a dynamometer and, in addition, the dyna
mometer housing is provided with a means for rais
ing and lowering the dynamometer proper to bring 
this draw bar truly horizontal. Two safety bars are 
provided between the locomotive and the dynamometer 
fraine, to decrease the vibration transmitted to the 
dynamometer through the drawbar. At their ends 
these bars have universal joints to insure perfect free
dom of adjustment, and each bar is provided with an 
oil dash pot nthr the dynamometer end. 

The Pennsylvania Railroad's traction dynamometer, 
which measures the drawbar pull of the locomotive, is 
of the . lever type. The weighing mechanism is sup
ported by a frame, which slides up and down in ways 
formed by the housings. These housings are very 
massive, rigidly secured together, and anchored to a 
heavy. foundation. The lever system is constructed 
upon the Emery principle, in which flexible steel ful
crum plates take the place of knife edges used in 
ordinary scales. As the levers are vertical instead of 
horizontal, their weight would not come upon the 
flexible fulcrum plates in the direction in which they 
transmit pressure. In certain cases it has therefore 
been necessary to supply two fulcrum plates with their 
axles at right angles, one for carrying the weight of 
the levers, and the other for transmitting the thrust. 

The mechanical and mathematical detail entering 
into this phase .of locomotive t'lsting is so delicate and 
compli�ated that it would be, in an article of this 
kind, almost wholly unintelligible to the lay machin
ist, though of course easily understood by trained 
engineering minds, 
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Of 'very great interest, however, are the records 
obtained on a recording table, over which an endless 
strip of paper eighteen inches wide is mechanically 
drawn, and upon which a continuous story of the 
test and its results is told. The paper is driven by 
direct connection with one of the supporting wheels 
of the testing mechlinism, upon which the locomotive 
drivers rest. The speed reduction is so arranged that 
when the locomotive under test travels one mile on 
the supporting wheels, the paper moves 52.8 inches, 
giving a scale of 100 feet to the inch upon the dia
gram. In order to obtain an accurate movement of 
the paper, it passes between a finely corrugated brass 
roller and another roller covered with rubber. The 
w�nding drum to which the paper is finally deUvered 
is arranged to slip upon its shaft, in order to accom
modate its constantly increasing diameter as the test 
progresses. 

A datum pen marks a continuous straight line upon 
this paper. A traction recording pen moves across 
the ' paper perpendicular to the datum line, being de
pendent upon the force transmitted by the drawbar 
from the locomotive. The maximum travel of this 
pen away from the datum line is eight inches. Two 
sets of springs are provided. With the heaviest set 
the eight-inch movement of the traction pen corre
sponds to a load of 80,000 pounds upon the drawbar, 
which represents the maximum capacity of the dyna
mometer. With ' the other set of springs the eight
inch motion of the traction pen corresponds to a pull 
of 40,000 pounds upori ' the drawbar, and with all -the 
fiat springs removed the eight-inch motion corresponds 
to a 16,000-pound load. The total motion of the draw
bar to give the eight-inch movement to the recording 
mechanism is about 0.04 of an inch. ' The multiplica
tion of the recording and weighing mechanism is 'there
fore 200 to 1. 

An integrator is provided and attached to the 1-rac
'(ion recording mechanism, so . that the foot-po'unds of 
work performed by the , locomotive is automatically 
summed up. , Five additional 'electrically-operated pens 
are provided: ' They normally draw continuous straight 

' 

lines, One of them is electrically cOlinect�l,i to' a dock, 
so that each second is indicated by a jog in the straight 
line which the pen normally draws. Another pen is 
electrically connected to a 'roller, which is rotated by 
the recording papQr, causing the pen to make a ' jog 
in the line for every thousand ·feet which the locomo
tive travels: Another pen is electrically connected -to 
the integrator, and makes a jog in its line every time 
the integrator measures one square inch, - The remain-, 
ing electrically-operated pens are used for ' recording 
such features of the test as taking indicator cards. 

For handling coal used by tlie locomotives under 
test, a very complete plant has been installed, Bot
tom-dumping railroad coal cars are run in on a 
track beside the test building, They are dumped int9 
a large hopper, and from this the coal is carried by a 
bucket conveyer to two elevated reinforced concrete 
pockets, each of which has a capacity of about fi�ty 
tons. Each coal pocket is pr.ovided with a hopper (lut
off gate at a convenient height above �I'f main fioor 
of the' test building, Coal from the bins, as needed, is 
discharged through the gates into wagons holding 
about 1,000 pounds each, which are run over weighing 
scales, pushed out to the locomotive, raised by hy
draulic elevator to the firing platform, and then 
dumped. 

Ashes from the locomotive are discharged at the pit 
level, placed in wagons, and removed. 

A supply tank located in the corner of the labora
tory. supplies, the water used in the locomotive boiler, 
This water first passes through a meter, the reading 
of which is , used as a check upon the weighing tanks. 
A small motor-driven centrifugal pump returns to the 
supply tank. the overfiow from the injectors used on 
the locomotive, 

So unique and complete is this big testing plant of 
the . Pennsylvania Railroad, that rarely is there a 
week that passes when engines of other railroads are 
not ' tested because the owners ' of", "Ie locomotives lack 
the . facilities in their shops to, determine the road 
value and capacity of their own transportation haulers. 

For the completeness of this plant and the highly
maintained state of perfection the Pennsylvania offi
cials attribute . much credit to Mr. Theodore N. Ely, 
Chief of Motive Power of ' the ' Lines East. 

• •  I - a .� 
According to ' L'Eclalrage ' Electrique, - traction ' by" 

steam ' locomotives " fitted -with smoke 'consumi'ilg ap
paratus is to be · teinporarily re-established '"' in' " the . 
Simplon Tunnel, o�ing to the faet :that the " locomi>- ' 
tives lent by the vitlteiIina Railwa.Y- have given 'rise to 
difficulties in ·working. ' Their di�nsioDI:f catise"' them 
to act as pistons, and thereby It 'great ' deal: oP energy 
is absorbed. ' Further, oli account of 'the " condensation, 
arising from the differen'ce of ' temperature 'inside' and 
outside the tunnel, " the insulators ;' deteriorate, and 
several motors have been damaged. < Modifications 
which ' have been introduced ' in the motor insulation 
will, it 13 hoped, satlsff these special operating condi

tions, 

Scientific American. 

Energy of' SecoR of' Guns. 

To the Editor of the SCIENTIFIC AMERICAN : 

In looking' through an article on "Guns and ' Armor" 
in your issue of December 7, 1907, I hap·pened to notice 
an erroneous statement which seems worth correction. 
The author of that article says : "At the instant that 
a 12-inch projectile is driven from the muzzle of the 
gun with an energy of over 44,000 foot-tons, the gun 
itself is driven in the opposite direction, backwardly, 
with 'exactly the same energy." 

It is lucky for the designers of our gun carriages 
that this is not true. Of course it is the momentum 

of the parts moving backward which exactly equals 
. the momentum of the parts moving forward. The 

energy of the prOjectile is vastly greater than the 
energy of the gun, for the simple reason that the 
former moves verY much 'farther than the latter under 
the action of the etrective force, the powder pressure. 

PHILIP B. ALGER, Professor U. S. N. 
Annapolis, Md:, January 3, 1908. 

. . . , . 
EKed of the M anhattan Terminal on the M an-

hattan and WUlIaID8burg Brldge8_ 
' 

To the Editor of the SCIENTIFIC AMERICAN : 

In the issue of the 8th instant you published a very 
interesting article on ' the permanent Manhattan termi
nal of the Brooklyn Bridge, and I would like to call 

, your attention to the effect of this improvement, not 
only on the Brooklyn Bridge, but on the Manhattan 
and Williamsburg bridges. 

In the first place, the plans of the Bridge Depart
ment for this permanent double-deck Manhattan ele
vated terminal at' the ' Brooklyn Bridge wtll cut otr 
any pOSSibility of an' elevated connection between the 
Brookiyn, the Manhattan, and the Williamsburg 
bridges, and, further than this, elevated trains are to 
operate through the Center Street subway, interfer
ing seriously with future extensions ,  of the several 
Brooklyn suhways, which must connect with and de
pend for efficiency throughout upon quick transit 
through this ' Center Street subway as the main «;Ibjec
tive of all Brooklyn subway service. 

At the present time, construction is being carried 
on. by which the elevated railroad tracks at the Man
hattan end of the Brooklyn Bridge may be spread, 
allowing two central , tracks to descend at a sharp 
grade, which terxrii nates on a curve at · a station to be 
located · under and north' of the old Staats-Zeitung 
building, whiie plans are rapidly progressing by which 
a great municipal building wiU occupy the site above, 
shutting off any possibility of extending the elevated 

, tracks from· either of the two upper-deck terminals, 
which are to be built under the plans of the Bridge 
Department. 

At the Manhattan Bridge the four tracks on the 
upper lever are to be at such an elevation that no 
feasible approach c.an be arranged at the New York 
end; and while notification was sent by the Board of 
Estimate some time ago to all transportation com
panies, inviting applications for the right to operate . over the Manhattan Bridge, no use of these four upper 
tracks is to-day physically possible, except by con- ' 
structing an unsightly elevated incline on the newly
acquired Flatbush Avenue extension, so as to allow 
the Brooklyn trolley lines to get to the upper tracks 
and then run to New York, and terminate at such an 
el�vation above the street as would seem to preclude 
any chance of the tracks extending to the street sur
face there. 

Without any elevated railro",a connection from the 
upper tracks of the Manhattan Bridge at the New 
York end, it has appeared necessary to the authori
ties to turn over two of the lower tracks on thp. bridge 
for the Brooklyn . elevated railroad, which is now 
designed to run through Flatbush Avenue from Fulton , 
Street, and to descend near the bridge approach to 
the street level, so as to connect with these ' lower 
tracks of ' the Manhattan Bridge. 

Even wiHl this peculiar arrangement proposed, by 
which the trolley lines in Flatbush Avenue extension 
pass up an inclined plane, and the elevated lines there 
are to run down an inclined plane on the Bridge 

' Plaza in going to New York, the ' grade for the ele
vated trains from the lower deck of the bridge to the 
Center Street subway is so steep as to be considered 
by the Brooklyn Rapid Transit Company prohIbitive, 
requiring the equipment of every car with high-power 
motors, and the proposed grades for the elevated 
tracks - into the Center Street subway at all three of 
the bridges are practically the same. 

Such arrangements o�-
the Manhattan . Bridge are 

inconsistent ith its design and purposes, with - its 
four uppe"-level tracks originally intended for elevated 
service by an elevated connection in Manhattan . .  

At the Williamsburg Bridge a long-delayed cohtract, ' 
providing for elevated connection - with ' thli Eroallway 
line, has been ' carried out, and nearly it year -ago" the 
Department of Bridges lIlade a contract , providing for 
tearing down about half a mile of the elevated struc
ture at the Manhattan end of the WUllawsburg Brldge, 

by which these Brooklyn elevated trains will now run 
down to a station in Delancey Street, and ultimately 

. through the Center Street subway to the other two 
bridges. 

Looking for a -moment at our Brooklyn Subway 
Loop Line, which is being built by the city as a part 
of the Broadway-Lafayette Avenue subway, of the 
Fourth Avenue subway, with the Coney Island exten
sion, and properly of the Flatbush extension, which 
it could also serve, it must be admitted that the. four 
tracks .in the Center Street subway will be necessarY 
for these . lines . extending ' over the three bridges and 
for the Pineapple Street tunnels, which are now pro
posed by the Public Service Commission, as connec
tions of the Center Street subway. To load this Cen
ter Street subway with all the through elevated ser
vice as well, in the short Manhattan. run, where sta
tions are at short intervals, must result in congestion, 
which will reduce the capacity of both systems, and 
especially prevent efficiency throughout the subway 
extensi- ' in Brooklyn. This Center Street subway 
was to be the nucleus of future subway extensions, as 
provided in the resolution of the Board of Estimate 
providing for spurs and further connections from the 
Broadway-Lafayette Avenue line, and it seems evident 
that the Center Street subway will be fully loaded, 
and that independent provision should be made for the 
elevated service of Brooklyn. 

The history of the Stevenson elevated loop scheme 
through the Bowery line and the older proposition of 
Engineer Martin for the Center Street elevated loop 
is all pertinent to the question to-day, and immediate 
action shoulL be taken leading to a rational treatment 
of this elevated service connection in Manhattan for 
the Brooklyn ' lines. Objections to the double-deck ele
vated line proposed through the Bowery were princi
pally in the great distance off Broadway, throug:f 
which a large part of the traffic would reach the 
bridges, and from the fact that the proposition was 
so tied up with demands of the Interborough Company; 
that the Brooklyn interests could not be separated 
and treated on their merits. A Center Street elevated 
road seems to be out of the questi,on, ' and it is for this 
reason that we have for the past year urged the con
struction of the Baxter Street Elevated Bridge Loop, 
which ,was incorporated at our suggestion in the 
amended Dowling Bill last year. , It is a plan which 
IS

' thoroughly practical as to line and grade, and run
ning through a street where the improvements are 
generally unimportant, and where the grade of the 
elevated structure through Baxte,r Street and private 
property may readily be carried through to the sub
way on Delancey Street or to an elevated structure 
through� this very wide bridge approach, provided for 
this purpose by the city. 

There is no more important Brooklyn propo!!ition 
to-day ·  than . this elevated connection in .Manhattan, 
from the fact that it affects the utility of both the 
present elevated service - and the future subway ser
vice for Brooklyn. The Brooklyn Rapid Transit Com
pany were ready a year ago to pay a fair rental on the 
cost of this Baxter Street elevated loop, with its favor
able grades and alignment, and proposed furthermore 
to utilize the available space under the structure 'for 
trolley connection between the bridges. Without the 
elevated loop in Manhattan the city cannot use the 
upper tracks of the Manhattan Bridge for elevated 
service, and the utility of the Brooklyn subways is 
reduced to such an extent as to delight the opponents 
of city control of city utilities. Opposed to us are the 
Interborough and other private interests working for 
the crippling arid permanent defeat of what is being 
attempted by the city at this critical time in transit 
extensions for the city, and' the public should under
stand these definite issues. 

R. WALTER CREUZBAUR, 
Consulting Engineer of Public Works, 

Borough of Brooklyn. 
Brooklyn, February 13, 1908. 

The "wth of' Modcrn Steam8hlps_ 

The maximum size of ocean-going steamships has 
doubled within the last ten years, mld prophecies' ire 
frequently heard of continuous growth, ' alike in size 
and speed. It seems probable, however, that in thEf 
immediate future there will be little increase in t!te 
size or speed of steamships. Speed does ' not ,  pay; 'and 
some regard must be ' paid : t6 the depth ' of harbor 
channels and the caIi�city : of -drydocks. Before 'ves
sels larger than · the "I;usitania'" are ' designed, .there 
must be some' aSsurance' that th.ey can get in and out 
of the ports whfch -.they" are' likely' �to visit. , Any de: 
mands created" by . expanding commerce . can easily ' be 
met by increasing the number of vessels to' be devoted 
to' it and by increasing the frequency of sailing dates. 

Every knot of. speed added beyond a certain point 
means a more than proportionate expense. And speed 
i.. ' ndt everything, More' than one, of the transatlantic 
lines ar� noted for the roomy comfort of their steady, 
slow-traveling boats, �hich ' neither pitch unduly ' in 
rough selllll DOl' tran3wlt 1\. '  CQuetaut vibration from the 
engines: 
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CLOSING A 'tOO·FOOT BREAK IN THB .ISSISSIPPI 
LEVEES. 

BY PAUL �. BRAND. 

While the freshets of 1907 . set no new record for 
high water in the lower Mississippi, yet they were of 

Scientific Alnerlcan. 
tem, is locally known as a "crevasse." Crevasses, as 
the levee frystem has been perfected and strengthened, 
have been occurring more and more rarely, but it still 
sometimes happens that a muskrat or crayfish will 
bore a hole through the base of the levee during the 

Hridging Over the Deepest Part of the Torrent. 

tremendous importance as showing that the great 
Father of Waters may be curbed and controlled by 
the skill of American engineering, and that, though 
the swollen waters may, through the circumstances of 
some local defect, break through the long-winding 
levee system, they can be turned back into their 
channel and, with no great delay, agriculture may be 
resumed in these most fertile fields in the world. 

In other words, the high water of 1907 served to 
demonstrate that the levee system can be main
tained in its integrity, and that if a crevasse should 
occur, it can be closed, no matter what its width or 
depth, at an expense which appears small, indeed, if 
we consider the benefit derived by the affected area. 

FEBRUARY 22, 1908. 

night, and the water, washing through the opening;. 
will enlarge it with incredible rapidity and tear a 
breach through the levee, which, if not checked in its 
incipiency, will flood hundreds of square miles of farm 
lands. 

From Memphis down to the end of the levee system 
below New Orleans, there was in 1907 but one break 
throughout the long period of flood-the Live Oak 
crevasse, caused by a muskrat hole in a bank 15 feet 
high. This was closed at a cost, covering all expendi
tures, of $24,599.36, according to the vouchers and 
reports submitted , upon the completion of the work 
by the Hon. Theodore S. Wilkinson, a former member 
of Congress and manager of an important group of 
plantations, who undertook the closure of the breach 
at the urgent request of the residents of the locality. 

Before the work of closure was finished in every 
detail, the river had begun to rise again, and within 
a few days had returned to a 17-foot stage, but behind 
the closed crevasse, cane had been replanted and waso 
growing, other crops had been set out, and all indi� 
cations pointed to an exceedingly good agricultura� 
season. 

Besides the great gain in redeeming a vast stretch 
of country from the spreading waters, and indepen-

To make the subject plain, it. is necessary to state 
that an immense section of the United States in the 
lower Mississippi Valley, along the Mississippi, as well 
as other streams, is of alluvial formation, either en
tirely or in part. For its protection during seasons 
of high water, when the melting snows and ice and 
rain water from the upper country come pouring 
down, swelling the Mississippi and all its tributaries, 
and rivers rise to stages varying from five to ten feet 
or more above the country through which they run, 
high embankments of earth are built along the shores 
of the streams. 

A break in this line of ' embankments, or levee sys- Putting on Finishing Touches to the Closed Crevasse. 

Rush of Water Through the Crevasse Floodine: Farm Huildings. 

dently of its interesting feature as the first break of 
such magnitude successfully closed, the Live Oak 
crevasse was a matter of national importance, or, at 
least, of prime importance to the entire Mississippi 
Valley, for it served to prove the correctness of the 
theory of the engineers that the only way to adjust 
the slope of tlie river, to prevent the formation of 
bars and the consequent banking of waters and abnor
mally high levels, is to keep all of the waters of the 
stream confined within the levee system. A crevasse 
naturally causes a more or less pronounced sluggish
ness of the river, permits the sand and detritus to 
deposit, and there follows a bar across the channel 
a mile or so below the break. Last year there was 
but one crevasse, and it was closed. The river above, 
between Memphis and New Orleans, showed the effects 
of scouring. In spite of the inordinate volume of the 
flood at Memphis, New Orleans was below her high
water record. The next high water will be still lower. 

DroppIDg Sack.s of Earth Into the Finished Cribbing. Driving Four Piles Simultaneo:'\sly with Negro Labor. 

GIoOIDI'G A TOo-:rOOT BUAK IJJ TKK .1UIII11'II U ....... 
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Navigation will continue improving all along the river 
as the slope is adjusted and bars disappear, and if 
there should be any crevasses, they will be closed. 

Early in January of last year, the weather bureau 
began to send out warnings of coming high water. 
Hurried preparations were made in the various river 
districts by the United States and State boards of 
engineers, for much levee work had been undertaken. 
New Orleans, with its entire river front absolutely 
protected against the highest possible water, and 
with protection levees on all sides, was not in the 
least danger ; but the city 
was full . of Carnival visi
tors, and the n a t  i v e s 
feared the moral effect of 
a crevasse far more than 
the pecuniary loss, which 
they knew must be com
paratively small. But dur
ing the night of Febru
ary 21, 1907, the news 
reached the city that the 
levee at Live Oak planta
tion, a b o  u t twenty-five 
miles down the river, had 
given away suddenly. So 
small an agency as a 
muskrat hole had done the 
work. The river, thc,n 
showing 19 feet 8 inches 
on the weather bureau 
gage at New Orleans, or 
about 10 feet above the 
country at Live Oak plan
tation, poured t h r 0 u g h  
the break with a mighty 
rush. A watchman had 
:passed the spot but a few 
h 0 u r s before, but the 
muskrat h 0.1 e underfoot 
was being steadily washed out, and within four hours 
after the levee gave way, the crevasse was fully 
50 feet wide. Desperate efforts were made to hold 
the ends with cribbing, built outstream to break the 
force of the current on the broken levee, but to no 
purpose. The spot was at the end of a long reach in 
the river, where the current came with all the impetus 
of about five miles of straight headway. After several 
days of fruitless work, the crevasse was abandoned 
and the water spread over a vast region, reaching a� 
far up country as Algiers, opposite New Orleans and 
over to the Gulf, where much damage was done to the 
extensive oyster beds of the State. 

Then came the consoling forecast of the weather 
bureau, predicting that by March 5 the river would 
temporarily fall to a 16-foot level at New Orleans. 
The weather bureau had never yet missed a forecast 
on the river, and the news acted as a wonderful stimu
lant. Mr. Wilkinson was importuned to undertake 
the task of closing t h e  
break. He finally agreed, 
after obtaining the au
thority of the levee board 
in whose distrfct t h e  
break had occurred, and 
preparations were made to 
begin the work when the 
river would be down at 
the lowest and most �d
vantageous s t a g  e , to 
which it was rapidly fall
ing. 

Scientific AInerican 
on the leve.e, on each side of the break, and the crib
bing curving landward, so as to form a crescent, 700 
feet in length. 

. 

So far, the proceedings presented nothing novel, but 
it was the method of driving the piles, and the brac
ing given them against the swift current, which alone 
made the closing of the break possible. In order to 
obviate the difficulty of driving piles symmetrically 
so that they might be solidly attached to each other, 
Mr. Wilkinson conceived the idea of building four 
pile driv�rs, connected with each other, and with 

Bow View of the Whalebacks After They Had Been Cut. 

hammers moved by hand·drawn ropes. By this means, 
four piles were suspended at the same time, let go 
simultaneously with the weight of the hammers, and 
fastened into the bottom before the current could 
have swerved them, a work which would have been 
well-nigh impossible by any other means. Once driven 
into the ground, the outer pile was braced by means 
of three pieces of wood, or scantling, loosely fast
ened together at one end with a bolt. The bolted 
pieces were pushed·  into the water along one pile, the 
bolted end down, the center piece fastened to the top 
of . the pile, whose lower end was embraced by the pro
jecting ends of the two side pieces, and these side 
pieces beht out to the top of the pile in the next row, 
to which they were securely spiked. 

This method, used for the first time in crevasse 
work, assured success. On several occasions enormous 
drift logs floated in through the break and struck the 
cribbing with great force ; but the bracing · 

proved 

places, the employment of trams had been out of the 
question, and all of the material had to be carried Ly 
laborers on their shoulders, 

Another interesting detail is that it took some 60,000 
sacks of earth to fill the finished cribbing, showing 
how necessary were the tramway and mule-drawn 'lars. 
Fully 20,000 sacks had to be replaced, that quantity 
having been found so defective that the rushing water 
washed the sandy earth out of them before they could 
get fairly settled on the' bottom. 

When the cribbing was finished, large quantities of 
rice straw were dr6pped in 
front of the break from 
a ·  barge outstream, and 
this proved very serv
iceable in assisting the 
sacking to seal up the 
break. 

All of this being fin
ished, a row of sheet pil
ing, making a waterproof 
fence, was driven immedi
ately in front of the crib
bing, and the water was 
completely shut out of 
the Live Oak plantation 
and adjacent country by 
March 17, the whole work 
being done in eleven days. 

On March 21, when the 
work was formally ac
cepted by the Lafourche 
Basin Levee Board and 
Mr. Wilkinson was pre
sented with a gold medal, 
in recognition of h i s  
timely services, there was 
not a trace of flood water 
anywhere b e h i  n d the 
closed crevasse, and the 

planter and the farmer were again working their 
fields. 

.. . . . 

SENDING THE WHALEBACXS OUT TO SEA. 
BY L. E. ](088. 

The Empire Shipbuilding Company, of Buffalo, re
cently had the contract for preparing three whale
backs-a steamer 

'
and

' 
two barges-for the trip 

through the WeIland Canal. 
The vessels, which had been bought by a Boston 

firm for the seacoast coal carrying trade, were sent 
down to Buffalo from the upper lakes, They were tied 
up in Buffalo and the work of cutting the vessels in 
two was begun. The photographs show the whale
backs after they were ready. The vessels measured 
285 feet in length ; and it was found that eighteen 
feet would have to be cut from each to make it short 
enough to pass through the Canadian waterway. It 
was no haphazard job. The forepart of each whale-

back was carefully re
moved and the sections 
carefully numbered. Then 
the pieces were stored in 
the after hold. The odd 
appearance of the ships, 
as ·thus cut down, at
tracted no little attention, 
for the pilot houses pro
jected over the bulkheads 
at which the hulls were 
cut in two. 

It was found that the 
break had by then at
tained a width of 250 
feet. Even at the lowered 
stage, the river was still 
some 6 or 7 feet higher 
than the country, a n d  
there were c h a n  ·n e I s 
washed through the cre
vasse from 12 to 19 feet 
deep. Never in the his
tory of the river had such 
a torrent been turned · as 
that which poured through 
here, but Mr. Wilkinson, 
assisted by Colonel Sid
ney J. Lewis of the State 
board of engineers of 

Stern View of the Whalebacks. The Bows Before Being Shortened W 6re Similar to the Sterns. 

The three ships, the 
"Bombay," the "Bay City," 
and the "Baron," as thus 
shortened, left Buffalo, 
passed Port Col borne and 
down Lake Ontario and 
the St. ' Lawrence to the 
shipyards at Levis, op
posite Quebec. Here they 
were docked again, and 
the hull sections that had 
been removed were taken 
fi-om the hold and · rebuilt 
in place. Thence the ships 
sailed out through the gulf 
and down to their destina
tion at Boston. The whale· 
back, about eighteen years 

Louisiana, and Superin-
tendent J. S. Landry of the New Orleans, Fort Jack
son & Ship Island Railroad, commenced the work on 
March 6, with the river at 5 feet 1 inch. 

In the absence of batture, it was found necessary to 
build the cribbing, Qr framework destined to hold 
sacks of earth against the current, on the inner or 
land side of the broken levee, the depth in river, a 
short distance beyond the break, being as much as 
75 feet. On lines furnished by the engineers, a struc
ture in the form of a bridge, with four rows of light 
piling, was begun in a semicircle, both ends resting 

SENDING THE WHALEBACXS OUT . TO SEA. 

to be so strong that, although a few of the piles 
were broken, the main part of the cribbing remained 
intact and the damage could easily and quickly be 
repaired. 

Another entirely new feature in the closing of this 
crevasse was the employment of a tramway for the 
distribution of material, and especially for the carry
ing of the heavy sacks of earth, which were filled with 
the material of the top of the existing levee, the only 
available dry earth. Owing to the lack of solidity of 

' cribbings constructed on previous occasions at other 

ago, was heralded as a 
revolutiOliizer in lake 

freight traffic. It was in 1891 that the first one 
crossed the ocean. That was the "Charles W. Whet
more," of 3,000 tons. It was at first thought that 
they would prove to be excellent vEjssels for carrying 
ore and other heavy freight. But the quarters for 
the crew are uncomfortable, and uncomfortable also 

. is the motion of a whaleback, for It rolls like a 
log in heavy weather. The great lake steamers that 
are now plying the upper waters, of enormous ca
pacities and economical to operate, have done much 
to crowd out the whaleback. Hence there are few 
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of these odd craft te be seen In these days, and those 
that remain are gradually being transferred to the 
seacoast, where they can be used for short runs, 
mostly in the coasting coal traffic. 

THE EFFICIENCY OF THE HUMAN MACHINE. 
RY RENE RACHE. 

When, not long ago, it occurred to Profs. Atwater 
and Rosa, of Wesleyan University, to test the efficiency · 
of the human machine-that is to say, the human 
body, considered as an engine-through the medium 
of a stationary bicycle rider, it seemed necessary that, 
in order to obtain exact results, the man and his 
wheel should be placed inside of a huge box, special
ly constructed for such purposes, and kept there night 
and day for a considerable time, measuring mean
While all of the food and drink supplied, and even, as 
one small detail, analyzing the air expired by the. sub
ject · of the experim€llt in breathing. The man was 
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much power W.E.lIlt. into Jhe human D:llJ..chine In the 
shape ot· food consumed. rlie power that came out, 
rep�ented by the energy developed, was' <;onverted 
int� electricity and measured by a dynamometett: As 
a result, it was found that the rider actually delivered 
21 per cent of the energy contained in the fuel sup
plied-a ver)' remarkable ' showing, when it is con
sidered that an economical steam engine delivers in 
actual horse-power only about 13 per cent of the total 
heat value of the fuel expendedW 

It must be considered, however, that a gopd deal of 
. energy was necessarily utilized by the rider in keep
ing his own internal mechanism in operation. There 
was his heart pump, which had to do its regular work; 
the processes of digestion drew, of course, upon the 
fuel supply, and so likewise with other functions of 
the body. In all likelihood, according to Prof. At
water, an additional 2 0 ,  per cent of energy was ex
pended in this way. But taking into consideration 
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the first twenty-four hours, did work that was equiva
lent to lifting twenty million pounds one foot--or, to 
state it otherwise, what was equal to lifting 3,825 
pounds (nearly two tons ) to a height of one mile. 
An ordinary laborer, doing average toil, develops in 
that length of time an amount of energy sufficient to 
raise two million pounds one foot. Whence it appears 
that this human machine, who led in the bicycle con
test, delivered as much power as ten such laborers put 
together. 

This may be regarded as representing the utmost 
possible achievement of the human engine. One
fourth of the total energy· developed, according. to 
Prof. Atwater, was expended in overcoming the re
sistance of the air through which the rider passed. 
Crouching ill a semi-upright posture, he exposed just 
about three square feet of surface to the opposing at
mosphere, and during the first twenty-four hours h e  
was obliged to overcome an air-resistance equal to 

5,000,000 foot
pounds - i n  
other words, 
to exert as 
much p o w e r  
as would be ' 
required t 0 
lift half a ton 
to a height of 
one mile. 

mounted on a 
bicycle, which 
was fastened to 
the floor of the 
box, the front 
wheel being re
moved, w h i 1 e 
the rear wheel 
was so adjust
ed that its rim 
passed between 
two e 1 e c  t r 0-
magnets.j Inas
much as the 
machine, with 
its rider , was 
elevated a few 
inches a b o  v e 
the floor, no lo
comotion w a s  
accomp l i s h e d, 
of course, the 
perf o r m  a n e e  
b e i n g merely 
meant to coun
terfeit ordinary 
bicycle e x e r
eise. Thanks 
to the above
mentioned con
trivance,[f h e 
magnets being 
connected with 
a dynamo, the 
energy develop
ed was trans
formed i n t 0 
elec.tricity, and 
in that shape 
measured. 

The � Ergometer " Measuring Work Itl 
Eleetrlci1;1. 

ft, Calorimeter Box Oceuplei br the Bider and the Reeordlnr lllsk 
Ou'sl ••• 

T w  0 thou
s a n  d a' n d 
s e v e  n miles 
were 'covered 
by the winner 
of the race in 
six days and 
s i x  nights, 
during which 
period he lost 
o n l y  f o u r  
p o u n d s i n 
weight. This 
loss doubtless 
r e p  r e sented 
b o d y tissue 
w h i c h w a s  
tu rned to ac· 
count as fuel, 
iaving the di
;estive system 
ust that much 
vork. One fact 
) a r t icularly 
loticed, by the 
/lay, was that 
; h e f o  0 d s 
/lhich ' agreed 
Jest with . the 
llen who took 
Jart in the 
�ontest w e  r e 
l�t the typi· 
�al fuel foods, 
mch as starch, 
b u t  f o o d s  
which furnish
"d large per
�entages of the 
;tuff that goes 
Jrdinarily t 0 
II a k e muscle 
wd blood. Un
fer these pe
�uliar circum· 
� t a n  c e s the 
'protein" was 
burned in the 
tJody as fuel, 
supplying en-

The bo� was 
lined with met
al and, in addi
tion, with a 
n e t w o r k of 
wires, through 
the medium of 
which it was 
practicable for 
an expert ob
server, seated 
outside at a 
desk, to regu
late, with the 
help of appar
atus . speeially 
arranged f o r  
the p u r  p 0 s e, 
the t e m  p e r
ature and de
gree 'of mois
ture of · the air 
inside. F u r
thermore, the 

Interior of the Calorimett'lr Box. Temperature A. Container for Soda. Lime Which Absorbed the Carbonic Acid Expired. 
ergy. 

I t  appears, 
then, that the 
human b o d y  
runs with less 

and Moisture are Accurately Regulated. B. Container for Sulphuric Acid Which Took up the . Moisture Exhaled. 

interior was il-
luminated by electricity, so as to render the prison of 
the solitary rider as cheerful as possible under the 
circumstances. The power which he himself generated 
ran one incandescent lamp attached to his machine. _ 

By an ingenious method of ventilation, the box was 
kept cO'1tinua lly supplied with fresh air, while the 
used air was drawn out of it, and made to pass 
through silver cylinders containing lumps of soda 
lIme. The soda lime absorbed all of the carbonic 
aeid that came from the rider's lungs, which was 
afterward separated PD t and measured. As already 
stated, all foods and drink were carefully weighed, 
and, with tables at hand showing just how much 
energy is contained in a pound of beefsteak, a pound 
of eggs, a pound of potatoes, and so on, it was a simple 
matter to calculate the amount of utilizable fuel that 
went into the man. 

In other words. 1t was readily ascertained just how 

THE EFFICIENCY OF THE HUMAN MACHlNE. 

merely the energy developed through the bicycle, the 
experiment gave convincing proof that a man is a 
more efficient machine than any engine yet devised
that he will yield more power, for a given amount 
of fuel, than the best steam engine or oil engine. 

An athlete, says Prof. Atwater, may be regarded as 
a human machine of exceptional efficiency. Such an 
individual, engaged in a prolonged contest like a walk
ing match, will deliver 36 per cent of the energy con
tained in the food he consumes, or sometimes even 
more. Conclusions on this subject were reached 
through systematic observations of a six-day bicycle 
race, the experts engaged in the study being present 
from the beginning to the end of the struggle, by 
turns night and day, and weighing. every morsel of 
food given to the riders. 1\.11 of the food was liquid 
or semi-liquid, _and samples were analyzed. 

It was estimated that the Winner of this r&ce, bl 

waste than any other engine. No other machine is 
nearly so economical, or will continue in operation 
for so long a time without wearing out, with so small 
an expenditure for repairs. The human machine will 
outlast five of the most improved locomotives; it will 
keep in running order three times as long as a first· 
class printing press, and its "life" is twelve times as 
long as that of the newest type of automobile. For a 
given amount of fuel, it yields twJce the work of a 
locomotive engine. In short, it stands to-day unap· 
proached by a,ny energy-producing contrivance known. .. . . . . 

'I'lre FlIl�r. 
.A. preparation particularly suitable for filling pneu· 

matic tire,S so as to make them puncture-pro0.!J or for 
molding,TIs obtained by heating together 1 pound of 
glue,. 1 pound of molasses, 4 fluid ounces of glycerine, 
&nd 1,4 teaspoonful of tar. 
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SHIPPING CAN FOR TRANSPORTING MILK. 
A recent invention furnishes an improved can for 

use in transporting milk. The can is arranged to 
provide ventilation of the milk, and has means for 

SHIPPING CAN FOR TRAN SPORTING MILK. 

keeping the milk cool. Each can is so formed that it 
will support a similar can above it, and thus the cars 
may be packed with tiers of cans without necessitating 
the provision of shelves or scaffolding to support each 
row. The details of the construction are best shown 
in the cross-sectional view. The body of the can is  
indicated 'at A. Riveted to  the breast of  the can are 
a pair of handles B ;  these handles are formed of two 
upright posts terminating at their upper ends in cross 
bars O. The lower end of the can is provided with a 
band D; and this is adapted to rest on shoulders on 
the cross bars 0 of the can below. Fitted into the ' 
neck E of the can is a cover G, which is of such 
form as to provide a receptacle for ice. Between this 
cover and the neck at one side, a channel F is formed 
to provide ventilation for the milk in the can. At its 
upper end this channel opens into a slot in the lip 
of the can. A catch on the cover is adapted to enter 
the slot, and when the cover is partially rotated, the 
lug enters a transverse slot in the lip and securely 
locks the cover to the can. It will be observed that the 
bottom of the can is curved to .clear the cover of the 
can below it. The lip of the can is braced by means 
of supports H. One of the illustrations shows how the 
cans are supported one above the other. A patent on 
this improved shipping can is owned by Messrs. 
Joseph B. Whitehead and Timothy M. Farrell, of Poca
tello, Idaho. 

.. . . .. . 

AN I�PROVED FISH-LINE FLOAT .  
An improved fish-line float has just been invented, 

which is arranged to allow the line to be reeled up to 
the sinker without removing the float. The line is 
held to the float by means of a spring catch with 
sufficient friction to support the hook at the desired 
depth. In the accompanying engraving the floa't or 
bob is shown at A. The bob is of the usual egg form. 
In one side a slot is cut the full length of the bob to 
receive the line B. In the upper. end of the slot a 
recess is formed, in which the spring catch 0 is se
cured. This spring is formed with coils which over-

AN IMPROVED FISH-LINE FLOAT. 

Scientific American 
hang the slot. The coil is drawn to one side to admit 
the line B, and then the latter is caught between the 
coils. At the bottom of the float, as shown in Fig. 2 ,  
an I'.uxiliary line holder D is  provided. This consists 
of a bow-shaped spring, the arms of which approach 
each other to form a contracted throat near the bot
tom of the slot. The line is merely forced through 
this throat, and is thus retained in place. It will be 
apparent that the spring 0 will grip the line and 
press it against the rear of the slot, thus preventing 
it from slipping freely through the bob. If it is de
sired to increase the hold on the line, the spring 0 
may be squeezed so that the coils will be permanently 
compressed, and its individual coils will lie more 
closely together. If it be desired to attach the line 
to the bob so that it will not slip through, even under 
tension, a hitch may be taken around the vertical 
shank of the spring. Mr. James S. Denning, of 41 
Spruce Street, Burlington, Vt.,  has procured a patent 
on this improved float . 

• ' e  . •  

A NeW' Material .for Static Electric Machines. 

A recent invention provides a new material to be 
used as a substitute for glass or hard rubber in static 
induction generators. It is claimed for this material 
that it will not collect mOisture, that it will revolve 
at high speed without danger of breakage, and that 
it is much cheaper than either glass or rubber. The 
material is formed as follows: A non-conducting fib
rous mass is roughly formed into the shape and size 
required for the machine, and it is then immersed in 
a bath of melted sulphur until thoroughly saturated ; 
after that the material is placed in a mold of proper 
shape and pressed until cool, in order to make a 
smooth, true, and compact plate. The ' quantity of the 
electric force produced by a static machine depends 
largely on the speed of the revolving plates, hence the 
advantage of this new' material, which will withstand a 
strong centrifugal force. All the insulated parts of a 
static machine may also be made of this mater.ial. A 
patent on the improved material has been granted to 
Mr. Henry B. Todd, of Meriden, Conn. 

. , . � .  

Bridge Testing In Egypt. 

After being for three years under construction, the 
largest bridge across the Nile has been completed. It 
connects Cairo with the island of Rodah, where, ac
cording to tradition, Pharaoh's daughter found Moses 
in his cot among the rushes. The Rodah Bridge, or, 
as it is sometimes named, the Ghizeh Bridge (taking 
the name from the district it will serve on the west 
bank), has a length of 1,740 feet and a width of 65 
feet. There are fourteen spans and a swing span of 
209 feet, which is turned by an electric motor. When 
open, this swing gives a clear span of 70 feet on either 
side of its pivot for the passage of vessels. The official 
testing of the bridge took place on October 9, 1907,  the 
whole of the bridge, span by span, being subjected to 
a weight equal to 400 pounds to the square yard. To 
make the test the footpaths on either side were piled 
up with sand, and over them a couple of locomotives 
and a score of wagons ran on an improvised railway. 
The roadway was occupied by twenty tramcars, each 
loaded with large bags of cemen'� ; twenty-four water 
carts, twenty dust carts filled with sand, and eight 
steam rollers. These were on the bridge for the whole 
of the day, and were left stationary over each span, 
while the records of deflection were made by Egyptian 
government officials. The test was concluded by a 
sort of "gallop past" by the whole mass of tramcars, 
water carts, sand carts, and steam rollers, moving as 
one body at the full speed of, and led by, the steam 
rollers. This is the third bridge to be constructed 
over the Nile at Cairo. 

• I . ,  • 

SAFETY CONNECTION FOR G AS STOVES 
The customary method of connecting a gas stove 

with the gas supply pipe by means of a flexible tube 
is open to serious objections. The connections are 
apt to work loose, or the rubber deteriorates, causing 
a leak, and when the gas is turned off at the .stove 
the pressu�e in the tube is liable to force one or the 
other of the connections off its nipple, allowing the 
gas to pour into the room. Furthermore, the flexible 
tube is liable to come into contact with the hot stove 
and be burned. To obviate these difficulties, it is pro
posed to use a metallic connecting tube, and a recent 
invention provides a simple means for connecting this 
tube at one end to the service pipe and at the other 
to the stove. In the accompanying engraving the con
necting pipe is shown attached to the gas supply 
pipe by means of a swivel coupling A of well-known 
type. At the opposite end the pipe is coupled to the 
supply pipe 0 of the gas stove by means of a simple 
mechanism B. A nipple formed with a tapered open
ing is threaded on to the pipe O. Pivoted to this 
nipple is a bifurcated lever, provided with a central 
pin which is adapted to engage a cam E formed on 
the nipple. The lower ends F of the lever are con
nected by links G to a yoke H. The latter bears 
against a shoulder on the tapered head J of the con-

necting pipe. By swinging the lever B toward the 
right, as shown in the engraving, the ' crosshead H 
draws the head J into firm contact with the nipple, 
thus coupling the connecting pipe to the stove supply 
pipe. The pin which bears on the cam E is pressed 

A 

SAFETY CONNECTION FOR GAS STOVES. 

into engagement therewith by means of a spring in 
the cap D. The cap is threaded to the shank of the 
lever, so that it may be adjusted to regulate the ten
sion of the spring. It will be evident that this method 
of coupling prevents the parts from working loose, 
and to avoid tampering with the coupling the cap D 
may be firmly screwed down, so as to exert a strong 
tension upon the pin and maIm it difficult to throw 
the lever to the release POSitiOll. The inventor of this 
gas connection is Mr. Herman E. Loebe, 49 Greenville 
Avenue, Jersey City, N. J. 

• • • 

MICROMETER ATTACHMENT FOR CALIPERS AND 
, 

THE LIKE. 
. 

Pictured in the accompanying engraving is a mi
crometer device adapted to be used with outside and 
inside calipers, measuring rods, and the like, to en
able the user to accurately. set his tool to a desired 
dimension. The device consists of a head ' A formed 
with a split hub B. The hub is internally threaded and 
is adapted to receive a screw rod 0, which carries a 
thimble D. The thimble D and the hub B are pro
vided with the usual graduation to indicate the de
sired measurement. A clamping scre� E engages the 
split hub B, so as to securely clamp the hub onto the 
screw 0 after the thimble has been adjusted. The 
outer tnd of the thimble is formed with a knob adapt
ed to be used to contact with the article which is to 
be measured. The head A is provided with a central 
opening adapted to receive a clamping bolt F, as 
shown in the sectional view, Fig. 3. The bolt F is 
provided with a transverse opening, into which one 
arm G of the caliper may be inserted, then by tighten
ing the nut on the bolt the arm will be clamped 
against the head. Fig. 1 shows the method of using 
the device on an outside caliper. The micrometer de
'vice is clamped to on'e arm of the caliper, and the 
article to be measured is held between the contacting 
knob of the thimble D and the other arm of the 
caliper. The caliper can then be set to the exact di
mension required by turning the thimble, and in CO'TI

paring two articles the difference in size may readi ly  
be determined. In Fig. 2 the method of ' applying the 
attacbment to an inside caliper is shown, and it will 
be apparent that the device can with equal facility 
be applied to a measuring rod for use in making cer
tain measurements. The inventor of this device is 
Mr. George Koffskey, . of 3421 Dauphine Street, New 
Orleans, La. 

MICROMETER ATTACHMENT FOR CALIl'ERS AND 
THE LIKE. 
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BECENTLY PATENTED INVENTIONS. 

Of' General Interest. 

RECEPTACLE.-C. UHDEN, Spokane, Wash. 
An object In this Instance is to provide a 
receptacle adapted for use with or without a 
cover, and having two bails constituting a 
handle and arranged to be secured one to the 
other to obviate the danger of permitting one 
end of the receptacle to fall In case one of 
the bails slips from the hands to the holder. 

which is endless and by which it Is carried COMBINED STEERING AND DRIVIN(} 
through the drying chamber. The Invention AXLE.-P. DANIEL, New York, N. Y. In this 
relates to a speCial arrangement of this second patent the invention has reference to certain 
wire cloth with regard to the principal wire improvements in motor vehicles, and relates 
cloth, for the purpose of insuring the trans- . more particularly to means whereby the same 
fer of the sheet of paper to the above cloth axle upon which the steering wheels are 
under such conditions as reduce to a minimum mounted may also receive power to propel or 
the pressures upon the damp sheet and obviate aid in the propelling of the vehicle. 

NEW BOOKS, ETC. 

THE METRIC AND BRITISH SYSTEMS OF 
WEIGHTS, MEASURES, AND COINAGE. 
By F. Mollwo Perkin. With 17 dia
grams. New York : The Macmillan 
Company. 83 pages ; 8vo. ; cloth. 
Price, 50 cents. 

crushing and distortions. 

CLOSURE.-C. B. STILLWELL, Jacksonville, Prbne Movers and Their AccessorIes. 

Fla. One object of this Invention is to pro- INTERNAL-COMBUSTION ENGINE. - H. 
vide a simple closure for vessels, such as bot- W. ADAM S, Fargo, N. D. Means are provided 
ties and the like, which has means per- whereby after the main body of exhaust gases 
manently attached thereto for withdrawing have been permitted to' escape from the work· 
the closure from the mouth of the vessel with- Ing cylinder, a further portion of said gases 
out the aid of a col1tscrew or other device for is forced out by the admission of a blast of 
a like purpose. compressed air, and after the exhaust port is 

DEVICE FOR SUPPORTING UMBRELLAS closed, the gases still remaining In the cylin
AND THE LIKE.-A. E. SHUSTER, North der are removed by communication between 
Bend, Ore. The patentee's object, primarily, the cylinder and the chamber In which a 
is the provision of a device which when In more or less perfect vacuum exists. The flow 
use will be comfortable to the wearer, and to of fresh charge into the cylinder is produced 
permit the umbrella or like article to be by previous compression of all' going to make 
thrown In various angular positions and pool- up said charge, and by rarefied condition 
tlvely retained or displaced with ease and fa- within the cylinder after communication with 
ciUty and without the use of hands or arms the vacuum chamber has been closed. 
of the wearer. FLUID-PRESSURE TURBINE. - B. E. 

POLLEN - COLLECTING DEVICE. - E. LEWIS,  Palouse, Wash. A fluid press1!l.re tur-
MOULIE, Jacksonville, Fla. An object of the blne Is provided which is simple and durable 
Invention is to provide a device by means of in construction, and arranged to use steam or 
which pollen from flowers or other blossoms other gaseous fluid motive agent economically 
can be collected for use In the manufacture of aud to the fullest advantage, by causing the 
perfumes, medicines, and the like, and In motive agent to act both by impact and by 
flower and plant breeding, and in which the pressure, and to expand during its passage 
flowers, twigs, or branches bearing blossoms through the turbine. 
from which pollen is to be collected are held FI,UID.PRESSURE ENGINE. - H. LENTZ, 
with their stems UIlmersed In water or other 123 Kurfiirstendamm, Halensee, near Berlin, 
liquid contained In a vessel. It embodies 

I 
Germany, and C. BELLENS, 43 Rue de Chezy, 

improvement over the construction of the de- Neullly-sur-Seine, France. A method of and the 
vice shown In Letters Patent formerly issued meaus for obtaining In elastic fluid machines 
to . Mr. Moulie. simple or multiple expansion running by ren-

DRUM.-A. D. CONVERSE, Winchendon, dering the cylinders solid one with the other 
Mass. The purpose of the invention is to In groups of two, is the object of these In
provide a means for etrectively maintaining the ventors. It consists In establishing between 
rim of a drum upon the flesh tuck hoop, no these combined cylinders communications such 
matter what character of head is employed, that the concordant phases of admission or 
or whether the cords at one point be tight- exhaust may be controlled by a single valve 
ened more than at other points, and means member and that consequently the two cyUn
serving under all conditions of use to prevent ders rendered solid, instead of expanding from 
the rim from shifting from its true position one to the other as in compound engines, 
relative to the head. work at the same pressure. 

CABINET FOR HOLDING PHONOGRAPH MUFFLER.-W. L. GEE, Saratoga Springs, 
DI SK-RECORDS.-,-X. CUKIER, New York, N. Y. The muffier is Intended particularly 
No' Y. ,The object of the improvement is to for use in connection with Internal combus
produce a cabinet which can be used con- tion engines to reduce the nQise in the ex
venlently for the purpose of holding records haust. The Inventor's purpose is to provide 
that have the form of disks and which will an efficient device of the lightest construction 
enable the records to be arranged In alpha- and involving the minimum degree of back 
betic order. Further, to construct the cab· pressure In the engine, thus fitting it espe· 
Inet In such a way as to enable its alpha- cially for use in automobile work. 
betic divisions to be readily changed so as to INTERNAL-COMBUSTION ENGINE. _ P. 
allow of an extension or enlargement of a DANIEL, New York, N. Y. The Invention re
particular division. fers more particularly to means for forming 

NEEDLE.-B.. B. BACH, New York, N. Y. the explosive charge and delivering it to the 
Instead of having two strands of thread pass- engine cylinder ; the object being to utilize the 
ing along the sides of a needle and enlarging pressure generated ,In the cylinder at time of 
the opening formed by it, a single thread will explosion for delivering the desired quantity of 
pass from the center of the butt of the needle, fuel to the- air supply and to compress this 
and . smaller than the needle itself, so that supply within the crank case of the gas en
a clean opening will be made and there will gine. 
be no tendency to tear fabric, flesh, or other 
material upon which the needle is employed. 

GRATE FOR BRICK-KILNS.-P. E. BEN
NETT, Roseton, N. Y. The Intention of Mr. 
Bennett is to provide a grate for brick kilns, 
arranged to Insure proper burning of the 
fuel In the fire-box, to permit of conveniently 
placing the grate In position, and to allow 
quick removal of the grate from the fire-box 
of one kiln for reuse of the fire·box of an-

Hardware. 

Hallways and TheIr Acccssorles. 

MAIL-BAG CATCHER AND DELIVERER. 
-E. ROBERTS, Ishpeming, Mich. Any number 
of bags are secured to a. ring and the ring 
may be applied to crane when the latter is 
within the car and the latter moving rapidly 
toward the point for delivering bags. The crane 
is swung and secured by a latch and an abut
ment within the ring strikes the arm of the 
catcher nearest the car. As the car ap
proaches the catcher, means provide that the 
ring will drop upon the arm and be prevented 
by a hook from slipping otr. Bags may be 
delivered from . express trains. at points where 
desired to subsequently deliver such bags to 
accommodation trains and dropped at dltrerent 
stations. 

CAR-DOOR.-A. J. MUNSON, Garretson, S. D. 

BICYCLE ATTACHMENT.-B. M. BADGEa, 
Dillon, S. C. This improvement is ' in the na
ture of a pantaloons' guard for the drive 
sprocket. In applying it, no portion of the 
bicyclEl will be disturbed, the guard being sim
ply passed over the pedal and crank, brought 
up to its place against tlie outer face of the 
sprocket wheel and the fastenings IlPpUed, re
quiring but little time and even less skill and 
labor. 

NOTE.-Coples of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

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

References to former articles or answers should give 
date of paper and page or number of question. 

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

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

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

Scientiftc American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Kinerals sent for examination should be distinctly 
marked or labeled. 

A discussion of the disadvantages of the 
British system of weights and measures, and a 
comparison of it witk the metric system. 
Values are given of the units of each in terms 
of the other, as well as the marmer of trans
ferring the various thermometric scales from 
one system to another. 

MOSQUITO LIFE. The Habits and Life 
Cycles of the Known Mosquitoes of 
the United States ; Methods for 
Their Control ; and Keys for Easy 
Identification of the Species in their 
Various Stages. An Account Based 
on the Investigations of the Late 
James William Dupree, M. D., Sur
geon-General of Louisiana, and Upon 
General Observations by the Writer. 
By Evelyn Groesbeeck Mitchell. 
New York : G. P. Putnam's Sons. 
Illustrated ; 12mo. ; cloth ; 281 pages. 
Price, $2. 

A.t ' this time of year the mosquito is so 
nearly forgotten that a book describing the 
universal little pest does not arouse the in
terest that it would awaken during the height 
of the summer. It is quite possible, however, 
to destroy these blood-thirsty plagues In cer
tain localities, if the requisite knowledge is 
possessed, and as a good general always plans 
his campaign in advance, a short mention of 
"Mosquito Life," by Evelyn Grosbeeck Mitchell, 
may not be out of place. In it is told how 
they breed, how they bite ( although, with this 
point, most of us are only too famil!ar) ,  how 
they transmit disease, how long and on what 
they live, how they may be Identified In their 
various stages, and finally, how they may be 
locally controlled. 
ELECTRICAL INSTALLATIONS OF THE UNITED 

STATES NAVY. A Manual of the Lat
est Approved Materia-I, Including Its 
Use, Operation, Inspection, Care, and 
Management and Method of Installa· 

( 10672 ) L. s. C. B. asks : A number tion Aboard Ship. By Commander 
Of times I have had occasion to see a vehicle Burns T. Walling, U.S.N., and Julius 

. th f 'd � . k t f Martin, E.E. AnnapOliS, Md. ; The passmg on e ar 81 e 0. a P'C e ence. United States Na al I t·t t 8 . 
When looking through the spaces at an angle, V ns I u e. VO. , 
the whe�ls of the vehicle appear to revolve in cloth ; 648 pages ; 300 illustrations. 
the opposite direction to that in which vehicle The title sufficiently describes the flC()pe of 
is moving. Can you explain this ? A. The this book. The authors have done their work 
etrect of looking through the pickets of a 

I 
thoroughly, giving us a volume which is as 

fence at the spokes of a wheel of a moving interesting as It is valuable. 
carriage is called In science a stroboscopic FIRST REPORT OF THE WELLCOME RESEARCH etrect. You will find examples of it given In I LABORATORIES AT THE GORDON ME-Hopkins's "Experimental Science," which we MORIAL COLLEGE KHARTOUM. Quarto ' send for $5.00. In the exhibitions of mov- cloth ; 86 pages'. 

' 
ing pictures this may often be observed. A "The First Report of the Wellcome Research vehicle will be seen to drive along over the Laboratories at the Gordon Memorial College, screen at a rapid rate with the wheels seem- Khartoum " has recently come t ha d Ing to be either at rest or perhaps t.urning 

I through the courtesy of the di:ec�::' T�i: backward. A ver� curious appearance IS pre- research laboratory, the gift to the Soudan sente� to the eye If you watch for su,;h mani- 'government of Mr. Henry S. ' Wellcome, is inf�statIons. ,T?e etrect is du� to th: mterrup- corporated with Gordon College, and has for h.ons of the VIew of the movmg vehIcle by the its object the study of tropical diseases and PICket.s of th.e fence? .so that th� eye sees only the Investigation of the conditions and natural a senes of ItS pOSItIons followmg each other resources of the c t In I in rapid succession, and these blending into a oun ry genera . 
continuous motion, or perhaps destroying all ELECTRIC RAILWAYS. Theoretically and 
appearance of motion, thus giving the impres- Practically Treated. By Sydney W. 
sion of rest. Ashe. Vol. II .  Engineering P'relimi

( 10673 )  W. L .  asks : We have always 
noticed with interest the answers to corre
spondents, and thought that perhaps we would 
not be asking too much of your time In order 
to obtain an explanation of the following : By 
taking a "dustless" feather duster (which con
sists of feathers so arranged that they form 
a mat, and used for wiping desks, etc., rather 
than dusting) and rubbing it rapidly upon 
one's trousers or other cloth and then placing 
it neal" a lighted incandescent electric lamp, 
the fila ments in the lamp will swing toward 
it. If held underneath the filaments will 

naries and Direct-Current Substa
tions. New York : D. Van Nostrand 
Company. 12mo. ; cloth ; 282 pages, 
illustrated. Price, $2.50. 

This volume, the second oil a series of three 
which the author has projected, deals with 
engineering preliminaries, and dlrect·current 
sub-station operation. Much valuable informa
tion is ,compressed into small space, and the 
result is a compact reference book which will 
be useful to all who are Interested in the prob· 
lems it deals with. 

PLANING-SA W.-C. E. RIDER, Myrtle Point, 
Ore. The end to be attained In this Invention 
i� the provision of a saw which will make a 
8mooth clean cut on both soft and hard woods, 
and which will expel the saw-dust as It is 
produced, whereby the planing-blades or bits 
will 110t be choked and thus cause the saw 
to i!('at and run hard. 

The Invention contemplates the production of 
that class of door employed in box-cars when vibrate rapidly, and if held at one side for a 

few moments the filament will act as if maghauling grain and the like, which can be easily netized and remain bent toward that side of 

LE DETROIT DE PANAMA. Documents rela
tifs a la solution parfaite du prob
Ierne de Panama ( detroit libre, large 
et profond) . Par Philippe Bunau
Va rilla, ancien ingenieur en chef des 
ponts et chaussees, ancien ingenieur 
en chef du canal de Panama ( 1885· 
86 ) ,  ancien ministre plenipotentiaire 
de la Republique de Panama a Wash
ington ( 1903-1904 ) .  Paper ; 8vo. ; 305 
pages. Numerous figures and a map. 
Price, $2.50. 

MachInes and MechanIcal DevIces. 

GEARING.-T. J. WESTERMAN, Olalla, 
Wash. The Invention refers to reversible fric
tion clutches, and more particularly to means 
w hereby the area of the friction faces may be 
materially Increased to more etrectlvely hold 
the parts in engagement with each other ; the 
object is to provide maximum gripping power 
for the minimum area of friction surface, and 
to I,rovide a device pgsitive in its operation. 

SAWMILL ' SET·WORKS.-N. E. RICE, 
Zenia, Cal. The principal object here is to 
provide means for enabling the sawyer or 
person controlling the movement of the car
riage In a sawmill also to control the set 
works so that the sawyer may, unassisted by 
anyone, set the knees so that the mill will 
make a cut of any thickness. To this end a 
peculiar adjustable mechanism is employed 
foJ.' advancing the knees any extent, which Is 
combined with an operating device and indi
cator located so as to be readily actuated by 
the sawyer without interfering with his other 
duties. 

PAPER-MAKING MACHINE.-J. A. Du-
PONT, 142 Boulevard Perelre, Paris, France. 
Machines of the type called plate machines or 
web machines, are well known and in these 
the web of damp paper coming from the wire 
cloth ill transferred to a second wire cloth 
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some kind of magnetism is produced, but do to its operative position. not understand how it could atrect the fila-
CROSS·TIE.-J. F. GRANDY and C. F. merits with the glass of the lamp between. 

GaANDY, Greenville, S. C. The ties are ar- A. The action of a filament of an incandescent 
ranged In ordinary manner, and rails laid 
thereon. The rails in position, spikes are in
serted in the tubes and arranged with a lip 
engaging the base of the rail ' and with a lug 
engaging a pocket remote from the face of the 
tie upon which the rail rests. A locking pin 
is inserted and driven into the tubes a suffi
clen t distance ' to lock the spike in place. 
Means aid in drawing the rail base down 
firmly upon the tie ; and also to adapt the 
spike for insertion from either end of the 
tube. Removing the pin disengages the rail 
from the tie when desired. 

PertaInIng to Vehicles. 

BRAKE-HANDLE. - F. W. LECHNER, 
Wenona, Ill. The Invention relates to a han
dle especially adapted for use In the operation 
of a plurality of ditrerent mechanisms. More 
particularly it relates to a handle adapted to 
be used in connection with vehicles for operat
ing the brakes and other mechanism which 
may be used In connection with the vehicle •. 

lamp, when the duster Is placed as you de
scribe, ' is caused by the electricity generated 
in the feathers by friction on the woolen 
cloth. Rubbing it upon silk would answer the 
same purpose and produce the same etrect. 
The electricity of the duster attracts the fila
ment when the current of electricity is flowing 
through the lamp. Electricity and magnetism 
act through glass as easily as If the glass 
were not there. ,There is no magnetism In the 
case of the duster and lamp. 

( 10674 ) S. A. asks how to bleach 
sponges. A. Sponges should be soaked in 
warm water, and well-cleaned. To two gallons 
warm water add 1 ounce permanganate of 
potash, 3 grammes Epsom salts. Soak sponges 
In bath about 30 minutes, then wring and rinse 
out. Add 7 per cent hydrochloric acid to 2 
gallons water, add also 4 ounces hyposulphate 
soda. Soak sponges until bleached, and rinse. 
Raw sponges vary in yielding to the bleaching 
operation, and the bleacher must use his judg
ment in ad,lustins the IItrenlrth of the baths. 

INDEX OP INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

February 1 1 , 1 908. 

A N D  E A C H  B E A R I N G  T H A T  D A T E  

[See note at end of list about copies of these patents.] 

AdhesiVe cG;npositlon, M. Smetana . . . . . . . . .  879,0] 3 
·Adjustable table, J. C. Lewis . . . . . . . . . . . . . .  878,967 
Air brake. apparatus, H. F. BickeI. . . . . . . . .  878,601 
Air compressor, L. C. Trent . . . . . . . . . . . . . . . .  878,579 
Amusement device. J. Wunner . . . . . . . . . . . .  878,703 
Annealing furnace, �etal, R. H. Ward . . . .  818,840 
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Apparal fa.tenlng device. wearing. L. E. 
Smith . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  878.678 

Asphalt ripper. A. King . . . . . . . . . . . . . . . . .  878.638 
Augcr head and reainer. combined. El. J. 

Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879.075 
Automatically locking box. F. C. Few . . . . .  879.094 
Automobile. L. M. G. Delaunay-Bellevllle . .  879.027 
Automobile door hinge. E. T. Rohln.on . . . .  878.745 
Automobile driving mechanl.m. H. K. Hols-

man . . . . . . .  . . . . . . . . • . • . . . . . . . . . . . . . . . . 878.005 
Automohlles. apparatus for making seat 

bodies for. M. H. Kashian . . . . . . . . . . . . .  878.636 
Automobiles, etc., driving mechanism tor, H. 

K. Holaman . . . . . . . . . . . . . . . . . . . . . . . . . . 878.954 
Baling press. L. B. Metcalf . . . . . . . . . . . . . .  878.978 
Barium eyanld. production of. Bosch & Mlt-

tasch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879.030 
Bark from logs. machine for removing. G. 

S. Witham. Jr. . .  . . . . . . . . . . . . . . . . . . .  , 878,848 
Basket hr.ndle. J. Higman . . . . . . . . . . . . . . .  879, 100 
Bearing, ball, A. T. Matthews . . . . . . . . . . . . 878.652 
Bedstead, wardrobe. Ingram & Hinton , . . . .  879.000 
Beet pnller. Prue & Charlton . . . . . . . . . . . . . .  879,065 
Belt, H. JI. Reynolds . . . . . . . . . . . . . . . . . . . . .  878,897 
Belt. endless conveyor, 1 .  F. Manning . . . . . 878, 650 
Belt evener. conveyer, F. Martin . . • . . . . . . .  878,815 
Belt fastener. G. M. Harrison . . . . • . . . . . . . .  878,000 
Berth. ship's. F. L. Ames . . . . . . • . . . . . . . . .  878.852 
Beverages from pure hemoglobin and fer-

mentahle sugar. producing vlnaceouil. F. 
G. Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,900 

Binder. I. F. Rubel . . . . . . . . . . . . . . . . . . . . . .  878.746 
Bib. M. S. Thompson . . . . . . . . . . . . . . . . . . . . .  879.124 
Bit, G. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . 878,798 
Blind tenon; C. Miller • . • . . • . • . . • • . . . . . . .  < 878,979 
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::b!':.�;'. L. Y. Spear . . 878.752 

Boller. E. E. Larrabee . . . . . . . . . . . . . . . . . . .  879.056 
Boller tube cleaning apparatus. H. F. 

Weinland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 878.583 
Bolt · .'!Ccurlng device. split. J. J. Souder . • .  878.570 
Book record. F. O. King . . • . . . • . . . . . . . . . .  879.109 
Boring tool, earth, A. Beldlman . • . . .  , . . . . 878.856 
Bottle conveyer, W. .stender. . . . . . . . . . . . . . .  878.684 
Bottle tilling apparatus. D. J. Davis • • . . . . •  879,133 
Bottle, non-refillable. M. W. Pitner . . • • • • . . 879.000 
Botti, stopper, M. Anderson. Jr . . . . . . . . . . . .  879.024 
.Box, A. S. Ray . . . . . . . . . . . . . . . . . . . . . . . . . .  878.896 
Boxes, machinery for use in making wire .. 

bound. J. J. Mill"r . . . . . . . . . . . . . . . . . . . .  878,737 
Brake mechani.m, H. E. Coffin . . . . . . . . • . . .  878,506 
Brake-setting mechanlam. automatic. W. P. 

Byrd . . .  . . .  . . .  . . . . . . .  • . . . .  . . . . . • . . .  • . .  879.002 
Brooder. J. A. Jocoy . . . . . . . . . . . . . . . . . . . . . . 878.635 
Brush. R. C. Bryant . . . . . . . . . . . . . . . . . . . . . .  878,606 
BrUSh. J. F. Scanlan • . • .  ; . . . . . . . . . . . . . . . .  878,748 
Brush. cleaning. R. T. Gillespie . •  ; • • . . . • . •  879,043 
Brush. fountain bath, W. E. Allen . . . . . . . . . 878.594 
Bucket. clam-Shell. C. C. Williams . . . • • • . .  878.585 
Buckle. B. Bixby . . . . . . . . . . . . . . . . . . . . . . . . .  878.764' 
Buckle. harne •• , D. C. Pa.ley • •  , . . . . . . . . . 878.996 
Buckle. harne... D. H. Young • . . . . . •  , . . . .  879,077 
Building block core, E. Rhode • . . • .  , . . . . . . .  879.066 
Burial ca.e. C Planta • • . • • • . . . .  ' . '  . . • • . . •  878.669 
Burial casket carrier. L. H. Montro •• . •  , • .  878.985 
Burial caskets. face plate for, National Cas-

ket Company, reissue . . . . . . . . . . . . . . . . . .  12,750 
Bllrner. York & youngman . • . . • • . . . . . • • • . .  878.590 
Button. culf. G. W. Dover . . . . . . . . . . . . . . . .  878,61 6  
Button, mechanical, F. Stashko . . • . . . . • . • •  878,683 
Buttonmg device, collar. F. Bailey . . . . . • . •  878,598 
Cabinet table. kitchen. W. A. Campbell . . . 878.769 
Cable terminal. F. B. Cook . . . . . . . . . . . . . . . . 879,035 
Cam, J. C. H. Vanght . . . . . . . . . . . . . . . . . . . . .  878,755 
Camera shutter release, C. C. Little . . . . . . .  879.058 
Camera. .tereo.coplc. M. Vincent • • . . . • . . .  878,838 
Can feeding and righting machine. M. D. 

Blake.lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878.600 
Cane cutter. E. M. Hibbler . . . . . . . . . . . . . . 879.048 
Cane .trlpper, B. E. Ba21ev • . . . . • • . . . • . . •  878.928 
Car. convertible. E. T. Robinson . . . . . . . . . .  878,899 
Car fender. E. F. Normandin . . . . . . . . . . . . . . 878.991 
Car fender. F. Halm . . . . . . . . . .  � . .  . . .  . .  . . .  879,044 
Car fender. W. S. Flater . . . . . . . . . . . . . . . . . 879,095 
Car frame, railway, W. F. Kiesel, Jr . . . . . 878.538 
Car hand J E. Durham . . . . . . . . . . . . . . . . . .  879.090 
Car' heattDg Sy.tem, L. T. Gibbs . • • . . . . . . . .  878.793 
Car, semlconvertlble. E. T. Robinson • . . . . •  878.828 
Car stanchion. R. P. De Remer . . . . . . . . . . . 879,128 
Car wheel, M. HendrickS . • . .  � . . . . • . . . • .  878.951 
Car wheela. device for the Inspection of, 

C. Browning. Jr. • . . . . . . • . . . . .  878,499, 878,500 
Cars. double bodY bol.ter for railway, J. 

M. Ames . . . . . . . . . . . . . . . . . . . . .  878,500, 878,596 
Cars, interior finish of steel railway. W. 

F. Kiesel, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  878,539 
Carbonated liquid, H. B. Brehaut . . . . . . . . .  879.031 
Carbureter, L. Anderson . . . . . . . . . . . . . . . . . . 878,706 
Carhureter, W. A. Cahill • . . . . . •  , . . . • . • . .  878,779 
Carbureter for explosion engines. W. H. 

Newhrough . .  . .  . .  . .  . . .  . .  . . .  . .  . .  . .  . .  . . .  878.824 
Carding engine, traveling fiat. Kip & Smith 878.884 
Carriage hood, T. Golde . . . . . . . . • . • • . . . • . •  878.948 
Cart, self loading, E. S. Pearson . . . . . . . . . .  878.890 
Cash register. T. Carroll . . . . . . . . . . . . . . . . . . .  879.081 
Cement block and brick machine. S. M. 

Kimble . .  . .  . . .  . . .  . .  . .  . . .  . .  . . . .  . .  . . .  . . .  878.542 
Cement hlock machine. R. Endsley . . . . . . . . .  878.945 
Cementing and snipping machine. rotary, 

. H. I. Illingworth . . . . . . . . . . . . . . . . . . . . .  878,009 
Centrifugal machine, W. L. D'Oller . . . . . . . .  879. 130 
Centrifugal machines. journal support for, 

K. K. McLeod . . . . . . . . . . . . . . . . . . . . . . . .  879.115 
Chain. H. B. Newhall . • . . • • • . • • . .  878.989, 878,990 
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Chuck, W. Mauss . . . . . . . . . . . . . . . . . . . . . . . .  878.654-
Churn, E. A. Collin . . . . . . . . . . . . . . . . . ; . . . .  878.938 
Clamp bar. E. Barker . . . . . . . . . . . . . . . . . , . ;  878,492 
Clock. electric, N. Friedman . . . . . . • • . .  « .  878.877 
Clock key and securln2 device there!'or, 

watchman'S, A. A. Newman . • .  87�V39. 878.74U 
Clock marking device. watchman's, -A. A. . 

Newman . . . . . . . . . . . . . . . . . . . . . .  878.741. 878.742. 
Clod crUSher, D. Lumsden . . . . . . . . . . . . ; . . .  878.887 
Clo.et fiushing valve, W. Kelly . • • . . . . . . . . .  878,535 
Cloth rolls, machine for winding and cut-
. tlng, A. L. Adams . . . . . . . . . . . . . . . . . . . . 878,705 
Clothes drying machine, S. B. Dane . . . . . . . 878,777 
Clothes pin, Harris & William. . . . . . . . . . . . .  878,727 
Clothes pole, D. G. De Milt . . . . . . . . . . ... . .  878.943 
Clutch, F. Starr . . . . . . . . . . . . . . . . . . . . . . . . . .  879.016 
Clutch, F. Sta ... . . . . . . . . . . . . . . . . . . . . . . . . . . . 879.016 
Clutch. fiuld, W. W. IIenderson • . . . . . . . . . .  879,045 
Clutch, friction, C. R. Greuter. . .. . . . . . . . .  ..•  879.100 
Clutch operating device, M. Rock.troh . . . . .. . 879,005 
Cock, cylinder, A. Sundborg . . . . . • . . . . . • . . . 878,686 
Color lake. red, K. Konig . . . . . •  ; . . . . . . . . . .  878,964 
Comb. A. A. Angu. . . . . . . . . . . . . . . . . . . . . . . .  879.126 
Compo.ltlon of matter. R. F. Nowalk . • . . •  878.662 
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Concentrat� apparatus, P. T. Hambrlc . . .  878.879 
Concentratmg table.. box cleaning device 

for, E. H. Shackelford . . . . . . . . . . .  , . . . . .  879,012 
Concentrator, M. P. Bo.s . . . . . . . . . . . . . . . •  878,861 
Concrete pile, J. M. Braxton . . . . . . . . . . . .  878.765 
Concrete vault. B. Kinsey . . . . . . • • . . . . . . .  878,639 
Conden.er, smoke and fume. J. T. Yates 

et al. • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  879,023 
ControUer. W. J. Warder. Jr . • . . • . . . . . . . . .  878,756 
Conveyer. G. E. Richmond . . . . . . . • . . . . . . .  878,671 
Conveying apparatu., J. H. Gilman . • • • . . .  878,721 
Cooker. straw, Dauch & ·Harbrecht • • . • • .  , . 878, 711 
CooP. poultry, V. S. Weekley . . . . . . . . . . . . .  878,696 
Cop tube; S. W. Wardwell . • . . . . . . . . . . . . . .  879,021 
Core ,trilling apparatu., C. A. Terry . . . . . . . 878;909 
Cork extractor, G. M. Godfrey . . . . . . . . . . . .  878,722 
Corn hu.klng machine. green, L. J. Coryell 878,610 
Corn popping ' machine, We.ner & Dixon . . 878.918 
Corn sheller cleaning apparatn., F. Hall . . . 878,725 
Cotton chopper. J. H. Kennebrew • . . . . . . . . .  878,537 
Cotton compres., l. W. Gregory . . . . . . . . . . .  878,796 
Cream and other lloulds. aDDsratu8 tor 

tempering, D. W. Payne . . . . . . . . . . . . . .  878,997 
Cru.her and pulverizer. M. F. William • . • .  878,921 
Culinary ves.el, G. W. & J . . A. Terhor.t . . .  878,908 
Current rectifier, alternating, G. W. Pierce 879,061 
Currycomb. E. J ohnoon . . . . . . • . . . . . . . . . . . . .  878,731 
Curtain .tretcher and clothe. drier, C. E. 

Rice . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . .  879,004 
Cu.pldor, L. O'Dell et al . . . . • . . . . . . . . . . . . .  878,993 
Cut-olf and .tralner for water pipes, com-

bined, J. A. Young . . . . . . . . . . . . . . . . . . .  878,850 
Cutting Implement. A. A. Low . . . . •  878,545, 878,648 
Dam. Ehe}!, E. B. Jennings . . . . . . . • . . . . . . . . . 878,960 
De.lccating apparatus, H. Pauck.ch . . . . . . .  879,060 
Display can • •  heet metal. C. T. Draper . . . . 878,784 
Dlaplay rack, F. Dow . . . . . . • . . . . • • . . . • • . • •  878,872 
Distillation, T. A. Dungan " . . . . . . . . . . . . . . . 878.785 
DIstilling apparatus, coal. Aylsworth & V,er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8'18,490 

Scientific 

Door check, A. Cairns' . . • . . . . . . . . • • . . . . . . .  878,607 
Door check and spring. combined, W. Gil-

fillan • . .  . . . .  . .  . .  . . .  . .  . .  . . . .  . .  . . . . .  . . . .  878,521 
-Door holder. G. Bu.chur . • . • . . . . . . . . . . . . . .  878.864 
Door lock. W. A. Markey • • • . . . . . . . . . • . . . •  878,972 
Door, metallic, J; E. �'ox . • . . . . • . . . . . . . . •  ; 878,876 
Draft equalizer. C. P. Dyar . . . . . . . . . . . . . . .  878.873 
Draft equalizer. L. W. Rauch . . . . . . . . . . . . . . 879,001 
Dredge bucket joint, A. T. Fraser. . . . . . . . . .  878,517 
Dredging bucket and hol.t for same. trl-

. angular, C. H. Gunn . . . . . . . . . . . . . . . . . . 878,li2I6 
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Dust separating and COileCtln2 annaratus. 
A. Knappenberger . • • . . • . . . . . . . . . • . . . . 878,640 

Dye and making same. azo. Jullns & Fu.-
senegger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 879,003 

Easel, artist'!! R. F . . Maynard . . . . . . . . . . . •  878,649 
Egg Doller. J::l. H. Chesbrough • . . . . • . . . . .  878,866 
Egg ' boller, autom .. tlc. L. Leclerc • . . . . . . . •  879,007 
ElectriC hracket, SWinging, J. F. Brown. , .  878,498 
Electric heater. W. R. Whltehorne . • . . . . . .  878,919 
Electric In.tallatlon working . with turbo 

dynamos and accumulator., M. Grob . . .  878,525 
Electric wires" tool for, H. B. Barnes . . . . •  878.493 
Electrical dlatrlhutlon sy.tem. R. S. Mc-

Leod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878.661 
Electrical vapor apparatus, Camphell & 

Watts . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  878,710 
Elevator safety appliance, F. M. A.hhy . . • .  878.489 
Elevators by mean. of a switch. system 

for controlling the motion of electrical-
ly operated, W. Baxter. Jr . . . . . . . . . . . .  878,496 

Endo.cope or other optical instrument. R. 
H. _ Wappler. . . . . . . . . . . . . . . . . . . .  , . . . . . . .  878.917 

Engine, R. M. Downie . . . . . . . . . . . . . . . . . . . .  878.783 
Engine attachment, traction, V. Landholm 878,642 
Eng
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Engine Igniter, 2as and easoline. M. ·G. 
Volgtlander . . . . . . . . . . . . . . . . . . . . . . . . . . .  878, 694 
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Engines, magneto electric Igniter device 
for explo.lve. 0 • • Carlborg . . . . . • • . . . . .  878.935 

Engines with four cylinder.. startlmr device 
for explosion, H. Saurer . . . . . . . . . . . . . .  878.747 

EraSing device, J. S. Rapson . . . • . . • . . . • . . . • 878,895 
Era.lng instrument, 1. Lncas . . . . . . . . . . . . . .  878,735 
ExerciSing apparatu.,- E. A. Letzkus . . . . . . .  878.810 
Eyeglas.es or .pectacles. G. Bausch . . . . • . . .  878.599 
FabriC. R. A. Dunning • . . . . . . . . . . • . . . . . . .  878.944 
Fabric cutting machine, A. Hell • . . • . . . . .  878.527 
FabriCS, apparatus for invertinar tubular, 

W. B. Palmer . . . . . . . . . . . . . . . . . . . . . . . 878,995 
Fan. automatic. J. Mason . . . . . . . . . . . . . . . 878.736 
Fa.tener. W. B. H. Dowse • • . . • • . . . . •  , • . . .  878,51 1 
Fastener, A. G. Mead . . . . . . . . . . . . . . . . . . . . 878.550 
Fats, oilS. and the like. extractin2. E. Ber-

liner . . . .  . .  . .  . . . .  . . .  . .  . .  . . .  . .  . .  . .  . . . . .  878,930 
Feed regulator, W. Engelbrecht . • . . • • . . . .  878.621 
Feed regulator. M. F. William • . . . . . . . • . • . .  878,847 
Fermentin" beer. ale. and other fermentable 

liquids, H. H. Fr�und . . . . . . . . . . . . . . . . .  878,790 
Filing bOX, E. C. Holland .. . . . . . . . . . . . . . . . 878,630 
Fire escape. portable, B. M. O. Walter . . .  878.695 
Fire extinction. etc. , multiple way valve 

applicahle to device. for ga.eous. T. A. 
Clayton . .  . .  . .  . .  . . . . . .  . .  . . .  . .  . .  . . .  . . . .  878,772 

Fire guard. C. H. Reeves ' . . . . . . . . . . . . . . . . 878,563 
Fireproof building, cement. P. Tlmofeelf • • .  878,912 
Fish stringer or holder. O. C. Guilford • • . •  878.626 
Fi.h trap, A. Murdoch . . . . . • . . . . . . . . • • • . •  878.820 
Fishing rod trimming. W. R. Wheeler . . . . . 878,757 
Floor system, T. Schillinger . • • . . . • . . . . . . .  879.009 
Flour bleaching appara tu., G. B. McFar-

land . . . . . . . . . . . . . . . . . . . .  .. . .  . .  . .  . .  . . . .  878.738 
Folder, O. Roesen . . . . . . . . . . . . . . . . . . . . . . . . 878,829 
Folding seat. J. Z. Miller . . . . . . . . . . . . . . . . 878;889 
Form for garments, pre •• er. J. M. Stein . •  879,017 
Framing spacer. automatic. J. Broadley • . •  878.600 
Friction top can, K. S. Breckenridge • . . . .  ' .  878.766 
FruIt and vegetable cutter, S. D. Smith-

wick . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . .  878,833 
Fuel. machine for manufacturing peat, R. 

A. Kellond . . . . . . . . . .  . .  . .  . .  . .  . .  . .  . .  . . .  878.732 
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Galley., end piece for, O. L. Carter . :  . . . . .  878,503 
Game apparatu •• F. H. Cook . . . . . . . . . . . . . .  879.036 
Garment supporter, J. M. John.9n . . . . . . . . . 878,802 
Gas conduits, automatic water level con-

troller for water separator. of, A. BIl-
• louez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,858 

Gas engine, W. T. Maxwell • . . . . • • . . . • • . •  878,888 
Ga.e., separatlm," of. J. Dewar . . . , . . . . . . . .  879,129 
Gate, T. J. Hightower . . . . . . . . . . . . . . . . . . . . 879,049 
Gearing, C. Campo . . . . . . .  ; . . . . . . . . . . . . . . .  878,502 
Gearing, B. A. King . . . . . . . . . . . . . . . . . . . . . 879.108 
Gearing. transml.slon. A. O. Carman . • • • . •  878.609 
Gearing, tranaml.slon. E. B. Crlhb . . . . . . . . .  878,611 
Gearing. varlahle peed. B. M. Colfee . . . . . . .  879.086. 
Gluing Clamp. E. Barker • • • . . . . . . . . • . . . • .  878.491 
Governing device, �utomatlc, G. M. Spencer 878,571 ' 
Governor. gas engine, J. V. Rice, Jr . . . . . . 878.826 
Grader, road. E. Lee . . . . . . . . . . . . . . . .. . . . . .  878,643 
Grain . mill, S. Ve.sot . . . . . . . . . . . . . . . . . . . . . 878,693 
Grain shakers. strain equalizer for, E. An-

der.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,597 
Gramophone record tablet., making. H. S. 

Berliner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '878,931 
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Gnn rest. J. Jeranek . . . . . . . . . . . . . . . . . . . . .  879,002 
Gun .Ight, adjustable, L. C. Bevier . . . . . . . .  878.857 
Gun., coIlimatlnll: J!lght for heavy. E. L. 

Zalln.kl . . .. " . .  . .  . . . .  . .  . .  . .  . . . .  . .  . .  . . . .  878.759 
Halftdne ' cuts, making. M. C. Cochran . . • . • 878,505 
Hal!1e fastener, T. Pangburn . . . . . . . . . . . . . . 878,551 
Hame fa.tener, J. W. Gonce . . . . . . . . . . . . . .  879,098 
Hammer. hush, A. Pinel . . . . . . • • • . • . . . . • • .  878,559 
Hamlner, pneumatic, J. Keller • • . . . . • . . . . •  879,106 
Han� hrace. W. H. COldwell . . . . . . . . . . . . .  878,867 
H81'De.s rosette. E. A. Pfiueger. . . . . . . . . . .  878,893 
Hat holder, M. F. Ma-Loney . . . . . . . . . . • • •  , .  878,814 
Hay barrack. G. A. Walker • • . . . . . . . . . . . .  879,071 
Bay pre ••• J. M. & E. C. Holderfield . • • . • •  878,880 
Headlight for horses, E. L. Richard. . . . . . .  878,898 
Heel. detachable shoe, L. Sedlvl . . . • . . . . . . .  -S79,0l1 
Heels to boot. and shoes. machine for at-

taching, V. Sandahl . . . . . . . . . • . . . . . . . . .  878,675 
Hemp brake, G. E. Worth . . . . . . . . . . . . . . .  878,702 
Hinge, W. B. Rodman . . . . . . . . . . . . . . . . . . .  879,067 
Hoe, B. R. Williams . . .  . . . .  . .  . . .  . .  . . .  . . .  878,920 
Hoe, wheel. M. Ram.ey . . . . . . . . . . • • . . . . . .  878,1561 
Hoisting and ' conveying apparatu.. Miller 

& Dlckin.on . .. . . . . . . . . . . . . . . . . . .. . . .  ; . .  878,982 
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Hoisting apparatus, T. B. Web.ter. . . . . . . .  878.844 
Hollow article •• device for cleaning, W. H. 

Callahan . , . .  . .  . .  . .  . .  . .  . . .  . .  . . .  . .  . . . . .  878,768 
Hoof pad holder, A. M. Smith . . . . . . . . . . . . . 878.832 
Hook and eye, F. S. Siauter . • . • . . . . . . . • • . .  878,903 
Horse detacher, Z. A. Lively . . . . . . . . . . . . . .  878.812 
Horse relea.ing mean. for vehicle., Zol-

dow.kl & Baranek . .  . .  . .  . .  . . .  . .  . .  . . . .  878,851 
Horseshoe. P. G. Love . . . . . . . . . . . . . . . . . . . 878.886 
Horse.hoe pad, Johnson & Smith . . . . . . . . . .  878,730 
Hot water heater. Decker & Glbhy . . . . . . . .  878.780 
Hydraulic motor, · C . L. Wilkin . . . . . . . . . . . .  878,700 
Ice can, P. C. Burhans . . . . . . . . . . . . . . . . . . . .  878,501 
Ice cream freezer. B. G. Butler . . . . . . . . . . . 878,709 
Ice road making machine. A. Wettervlk . . . 878,584 
Ice tongs. G. A. Walker • . • . • . . . . . . . . . . . •  878,839 
Index. H. Denlinger . . . . . . . . . . . . . . . . . . . . . 878.612 
Ink. compo.ltlon of matter for the removal 

of, B. R. Thomas . . . . . . . . . . . . . . . . . . . . 878, 689 
Ink. compo.ltlon of matter for the removal 

of, A. R. Mayer . . . . .  :. ' . . . . . . . . . . . . . .  878.817 
Inkstand, A. Wolz . . . . . . . . . . . . . . .  • . . . . . . .  878,922 
Insulation to electrical conductors, appa-

ratu. for applying, L. W. Downes • . • • .  878,617 
Insulator, electric wire. J. H. Hanson . . . . . 878.949 
In.ulator for electric wire., J. Caldwell . . .  879,033 
Insulator for high tension current., L. 

Steinberger . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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879,068 
878,646 
878,679 
878,870 In.ula tor support, T. J. Creaghead . • . . . . . .  

Insulators, etc. , means for tying wires to, 
L. W. Gerdon . . . . . . . . . . . . . . . . . . . . . . . .  878.520 

Internal combu.tlon engine, R. S. , Thomp.on 878,578 
Internal combustion "ngine, C. I . Long-

enecker . .  . .  . .  . .  . . . .  . . . .  . .  . . .  . . .  . . .  . . .  878.647 
Internal combu.tlon engine. F. P. Carri@r . .  878,936 
Iron. See Sad Iron. 
Ironing board, L. Edglnton . . • . . . . . .  , . . . . .  879,040 
Jaw., device for repairing fractured, P. 

Stnkey . .  • . . . .  . .  . . .  . .  . .  . .  . .  . . .  . . .  . .  . . .  878,577 
;Jewelry pinning and holding device, M. 

Greer . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . .  878,_ 

American. 

Joint binder. E. C. Glardon . • • . . . • . . . . . . . .  879,097 
Journallng device. N. S. Bok . . . . . . . . . . . . . .  878,860 
Keg for white lead, sheet steel, C. Stoll-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,576 
Key socket, H. Huhbell . . . . . . . . . . . . . . . . . . .  878,633 
Knitting machine dial. H. Garant . . . . . . . . . .  878,792 
Knitting machines. sectional plaiting de-

vice for .tralght, P. Guenther . . . . . . . . . 878,724 
Lace and .imllar fabriCS, machine for 

stretching and preSSing, A. C. Dee . . . . . 878,712 
Lacing attachment for · -shoe tree., J. A. 

Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,Ii81 
Lamp filament and Its manufacture. electric 

Incandescent, F. M. F. Cazln . . . . . . . . . .. 879.085 
Lamp luminant and manufacturing It, elec-

tric incandescent, F. M. F. Cazin . , . • . .  879,083 
Lamp, railway. J. ·F. McCann . • . . . • • . . . • . .  878.986 
Lamps, process and pl'oduct, manufacture 

of filaments In electric incandescent. 
F. M. F. Cazln . . . . . . . . . . . . . . . .. . . . . . . . 879,084 

Land clearing · machine, W. M. Seymour. 
reissue . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  12.749 

Lantern, top draft, W. E. Fre.h . . . . . . . . . .  878.518 
La.tlng and tacking machine, shoe. H. A. 

Ballard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,854 
Letter. sign, R. R. Wiley . . . . . . . . . . . . . . . . .  878,758 
Level, G. N. Saegmuller . . . . . . . . . . . . . . . . . •  879,122 
Lifting jack. F. L. Gormley . . . . . . . . • . . . . •  '. 878.522 
Lime hydrating apparatu., C. Ellis . . . • . . .  878,619 
Liquid.; separating the moi.ture from the 

con.tltuent solids of, L. C. Merrell 
et al. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  878,977 

Loader, V. Landholm . . . . . • • . . . . • . . . . . . . .  878,641 
Locomotive, compound, F. W. · A. von 

Borrle., rei •• ne . . . . . . . . . . .  ; . . . . . . . . . .  12.751. 
Loom for producing textile fahrlc., Beau-

mont & Homs . . . . . . . . . . . . . . . . . . . . . . . .  878,707 
Loom shuttle. ten.lon device, E. Gerhardt. 878,720 
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Loom, weft re'pIenlshlng, A. J. Jackson . .  878,531 
Loom weft rel'lenl.hl»g mechanism, J. Blm 878.763 
Mall bag catching and delivering Inechlin-

Ism, E. W. Fix . . . . . . . . . . . . . . . . . . . . . . . 878,623 
Mall carrier. R. P . Yocom . . . . . . . • . . . . . . .  879, 125 
Ma •• age apparatu., C. E. Egan . . . . . . . . . . . . 879.041 
Massaging the hearing organ., apparatus 

for. A. Zund . . . . . . . . . . . . . . . . . . . . . . . . . 878,760 
Match .afe, H. L. Beach . . . . . . . . . . . . . . . . .  878,762 
Measuring instrument, optician's, J. M. 

Coghlan . .  . . . .  . .  . . .  . .  . . . .  . .  . . .  . . . . .  . . .  878,507 
Mechanical movement, R. T. John.ton . . . . .  878.532 
Medicated stock salt and making the same. 

M. von Duyke . . . . . . . . . . . . . . . . . . . . . . . . 879,070 
Metal bodies, apparatus for producing 

compound. J. F. Monnot • • . • . • . • • . • . . • .  878,984 
Metal, cast. R. C. Totten • . . . . . • . . . . . . . . . •  878,691 
Metal., apparatus for uniting, W. H. Cole . 878,869 
Metal.. uniting. W. H. Cole . . . . . . . . . . . . • . .  878,868 
Metallurgical proce •• , Vl)n Kugelgen & 

Seward . . . . . . . . . . . . . . . . • . .  . . .  . .  • . .  • . . .  878.966 
Milk cooler. J. W. Jones . . . . . . . . • • . . • . . . . .  879,100 
Mining . machine, E. R. Merrill • • • . • • . . • • . .  878,916 
Mirror fa.tener, J. B. Snell • . . . . . • . . . • • . . •  878.680 
Molding machine, W. W. Doolittle . . . . . . . . . 878.510 
Molding machine, Rathbone & Crossley " . ;  879,118 
Mop wringer, J. J. McDonald • • • • • • • . • • • • . .  878. 660 
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Motor meter, electric mercury. J. H. Hodde 878,629 
Motors, system for ccntroIllng the operation 

of electriC, T. E. Barnum . . . . . . . . . . . . .  878,855 
Mnslcal in.truments. pneumatic action for. 

O. Maerte� Jr. . .  . .  . .  . .  . . . .  . .  . .  . .  . . . .  879,110 
Nail poll.her, ... . E. Hopkin • . • . . . . . • . . . . . . . 878,881 
Nailing or pegging machine, PIlters & Der 

Ananian . . . . . . . . . . . . . .  . .  . .  . . .  . .  . .  . .  . . .  878,891 
Navigation, Instrument for use In, H. E. 

Mooney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 878,819 
Necktie fastener, G. Le Sage . . • • . • • . • . . . . .  878,734 
Needle threader. J. H. Boye . . . . . . . . . . . . . . .  878.767 
Needle threader. L. V. Rhodes • . . . . . . . . . . .  879,003 
Net, landing. A. Holmes • . • . . . . • . . . . . . . . • •  878,529 
Oil burner, C. S. Evan . . . . . . . . . . . . . . . . . . . . .  878.874 
011 burner. P. B. Reed . . . . . . . . . . . . . . . . . . .  879,002 
011 cup, J. W. Kyle . . . . . . . . . . . . . . . . . . . . . .  878.808 
Ore concentrator. E. M. Jahraus . . . . . . . . . .  879,104 
Ore concentrator. dry. G. Tolmle . . . . . . . . . •  879.069 
Ore dredging and separating apparatus, 

Stevenson & Cook . . . . . . . . • . . . . . . . . . . •  878.575 
Oscillating motor, H. F. ·W. Falkenberg . • •  879,091 
Oven, baking. F. Kempter . . . . . . . . . . . . . . . . 878.806 
Oven grate, I. Siapo . . . . . . . . . . . . . . . . . . . . . 878,831 
Oven, knockdown, W. R. Jeavons . . . . . • • . • •  879,001 
Packing of pipe joints, G. F. Miller . . . . . . . 878.655 
PadlOCk, combination; N. Tobias . • . . . • . • . . •  878,913 
Paneling. H. F. Hecker . . . . . . . . . . . . . . . . . . . .  878,627 
Paper cartridge. Miller & Drel.tadt . . . . . • • •  878.818 
Paper Clip, J'. S. Root . . . . . . . . . . . . . . . . . . . . . 879.00r 
Paper clip or fa.tener. C. R. Bleakney . . . .  878.497 
Paper for use In typewritten work to 41b-

taln manifold cople.. A. J. Farmer . . .. 878,717 
Paper making machinery. Wolf & Tld-

mar.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 878,849 
Paper making machines, roller press for, 

P. Escarfilll . . . . . . . . . . . . . . . . . . . . . . . . . .  878,946 
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Penholder. T. N. Golfe . . . . . . . . . . . . 878.794, 878.795 
Pencil, magazine, W. F. Cushing • • . . . • . . • •  878,771 
Percolator. ;t. Gaunt . . . . . . • . . . . . • . . . . .. . . • •  879,096 
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Pilot, Fellows & Cammett . . . . . . • . . . • • . • • . •  879,092 
Pin. See Clothes pin. 
Pipe bending machine. L. H. Brinkman . . . 878,604 
Pipe topping machine. C. O. Struts . • . . . . .  878.e85 
PI.tol •• • afety devlee for, U. Stone . . . . . . . .  879,018 
Planing machine, hand, J. R. Thoma. . . . . .  878,911 
Plant .upporting stick, adju.table. H. & 

A. Heubner • . . . . . . . . . . . . . . . . . . . . . . . . •  879,047 
Planter, J. H. Kennehrew . • . . . . . . . . . . .  , . .  878,536 
Planter, W. A. Heuhleln • • . . • • . • . . . . . . . . . .  878,628 
Plate holder. G; B. Hnll . • • . . . . . . . • . . . . • . .  879, 101 
PloW'. C. R. Colfman . . . . . . . . . . . . . . . . . . . . .  878,774 
Plow. C. K. McCa.land . . . . . . . . . . . . • . . . . .  878.821 
Plow. P. Sweeney . . . . . . . . . . . . . . . . . . . . . . . .  879,020 
Plow, double. W. L. Selman . . . . . . . . . . . . . . .  878,565 
Plow, hand, C. S. Ergmbrlght . . . . . . . . . . . . 878.715 
Plow., . harrow., and the like, riding at-

tachment for, H. P. Curtright . . . . . . . . 879,037 
Post card, O. Palm. Jr . . . . . . . . . . . . . . . . . . . .  878.556 
Post mold, J. H. Wiest . . . . . . . . . . . . . . . . . . 879,076 
Poultry trap, B. M. Hanne. . • . . . . • . . . . • .  879, 132 
Powder. .mokeless, F. A. Halsey . ;  . . . . . . . .  878,726 
Pressure indicating device and alarm Signal, 

J. H. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . .  879.039 
Pressure regula tor. A. BeIer • . . . . . . . . . . . •  879.127 
Printer's regl.terlng device, W; S. Warnock 878.842 
Printing and cutting machine, cloth, C. F. 

Spark. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,681 
Printing blocks, mold for the production of 

hase hlocks for mounting. F; F, W. 
Oldfield . . . . . . . ; . . . . . . . . . . . . . . .  . .  . .  . . . .  878.663 

Printing machine, G. W. Ma.cord . . • . • . . . .  878,651 
Printing pre.s .Ide guide, W. S. Huson . . .  878,957 
PrOjectile, J. A. Bon . . . . . . . . . . . . . . . . . . . . . .  879,079 
Propeller. hand power. J. C. Weir . . . . . . . . 878,845 
Pnlley. .pllt sheet metal, L. A. Biggar . . .  878,602 
Pulverizer, centrifugal impact dry. L. C. 

Graupner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,878 
Pump for ga.e., rotary. C. Holfmann . . . . . .  878,528 
Pump opera,tlng with auxiliary turhlne., ro-

tary or centrifugal, H. Ludewig . . . . . . .  879,059 
Pump, rotary. R. Berrenberg . . . . . . . . . . . . .  878,600 
Pumping mechanism. automatically con-

trolled or self-regulating. M . . MllIer . . •  879, 111 
Pu.h bntton switch, H. C. WIllIain.on . . . . .  878.586 
Rail joint, J. Urbanek . . . . . . . . . . . . . . . . . . . 878.692 
Rail joint, Insulated, B. Wolhaupter . . . . . . 878,588 
Rail joint., reinforced angle bar for, B. 

Wolhaupter . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,589 
Railway croSSing. G. D. Shoop . • . . . . . . . . • .  878,677 
Railway .Ignal. automatic. N. E. Spitler . . .  878,905 
Railway .Ignal .ystem. electriC, C. F. Pike 878,894 
Railway .wltch and signal mechanl.m, J. 

S. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 878,666 
Railway switch, automatic, McGee & Jone. 878,822 
Railway switch point. and signal., appa-

ratus for working and Interlocking. A. 
Monard et al . . . . . . . . . . . . . . . . . . . . . . . . . .  878,552 

Railway wagon stanchion 'and the like, C. 
H. Fox . .  . .  . .  . . .  . .  . .  . . . .  . . . . .  . . . . .  . . .  879,042 

Ratchet wrench, A. Munch . . . . . . . . . . . . . . . . 878.657 
Raveling machine, S. G. · Miller • • . . . . . . . . . .  878.980 
Razor • •  afety, A. A. Warner . . . . . . . . . . . . . .  878,841 

Rect:���:. ��ll!r�y 
d
g

e
�c��k��� . ?���� 878,553 

Rectl1ler and detector, G. W. Pierce, 
879.062, 879,117 

Registering device, automatic, R. Tanner, 878,8311 
Regulator, 1 • .II. Blackbara • • • • • • • • • • • • • • • •  818,011 
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Rlhbon fa.tener. A. H. Gardyne . . . . . . . . . . . 878,719 
Riveter, Plleumatlc, J. Keller . . . . . .  , . . . • •  878.800 
Riveting tool or engln", W. L. Lind.ay . . . . 878,645. 
Roasting kiln. J. Zellweger . . .  ; . . . . . . . . .  ; .  878,704 
Rock cleaving machine, J. Pler.on . . . . . . . •  879,063 
Room rack, hotel, F. Mu.chenhelm • . . • . . . •  878,554 
Rotary engine, G. A. Dlhbell . . . . . . •  ' . . . . • • •  878.613 
Rotary engine. F. Eo Penington . . . . . . . . .  ,'. 878,998 
Rubber boots and, shoes, manufacture of 

India, A. Schulze . . . . . . . . . . . . . . . . . . . .  878.749 
Rubber footwear. machine for making. A. 

C. Squire. • . .  . .  . .  . .  . .  • .  . .  . . .  . .  . .  . .  . . .  878,572 
Sad Iron, electrically heated. Hertzberg & 

Wohl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879,046 
Safety device, L. Llptai.· . . . . . . . . . . . . . . . . .  878,96U 
Silggers and tho like. die for. G. W. 

. 

Thomas . .  . .  . .  . .  . . . .  . . . .  . .  . .  . .  . .  . .  • . . . 878,910 
Sand hla.t apparatu., J. F. Hay • . . . . • . . . .  879.102 
Sanding, abrading, or polishing machine, 

W. J. Maddox . . . . . . . . . . . . ; . . . . . . . . . . .  878,649 
Sash balanCing' device. A. Mole . . . . . . . . . . .  878,983 
Sash fastener. window, E. B. De La Matyr 878,781 
Sa.h lock, J. G. Keith . . . . . . . .  '< . . . . . . . . . . . 878.883 
Sa.h. lock. J. H. Barton . . . . . • . . . . . . . . . . .  879,078 
Sash lock or window fastener, L. Vander 

Weel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,697 
Sash. metal window. A. H. Sisson . . . . . . . •  878,830 
SaSh. window, W. F. Kiesel, Jr . . .  878,540, 878,641 
Sawing device, E. T. Davie • . . . . . . . . . . . . . .  879,038 
Scall'old, adju.table, E. H. Samuelson . . . . .  878,674 
Scale, computing. F. M. Engelhardt . . . . . . . .  878,620 
Scarf pin, E. G. Knoop . . . . . . . . . . . . . . . . . . . . 878,885 
Screen. See Wire screen. 
Seeding machine draft mechanlam, C. H. 

Pelton . .  . .  . .  . .  . . .  . .  . . . . .  . . . . .  . . . .  . . . .  879.116 
Separator .y.tem. pneumatic. W. S. 0.-

borne . . . . . . . . . .  .. . .  . . . .  . .  . . .  . .  . .  . .  . . . . .  878,665 
Sewing machine attachment, B. FlelgeI . . . .  878,718 
Shade edge holding device, F. J. Thomp.on 878,690 
Shade roller hracket. A. H. Fleming . . . . . . .  878.624 
Shaft and journaling device. ela.tlcally 

articulated. N. S. Bok . . . . . . . . . . . . . . . . .  878.859 
Shears or .ci •• or., A. Proha.ka . • . . . . . . . . .  879,064 
Sheet feeding apparatu., A. B. Dick . . . . . . .  878.614 
Sheet material, machine for turning the 

edges of, T. C. 'Hook . . . . ... . . . . . . . . . . . . .  818,632 
Sheet material, mechanism for turning the 

edges of, T. C. Hook . . . . . . . . . . . . . . . . . .  878,631 
Sheet metal gauze or grating, M. W. Pit-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,999 
Shoe fastener. J. Hulin . . . . . . . . . . . . . . . . . . .  878,956 
Shoe Ironer and treeing machine, rotary, I. 

E. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,788 
Shoe.. electric heated hand molder for fill-

Ing, A. Thoma . . . . . . . . . . . . . . . . . . . . . . . 878, 688 
Shutters, operating device for lIexlble roller, 

E. H. McCloud . . . . . . . . . . . . . . . . . . . . . . .  878,659 
Side frame and journal box, G. G. Floyd . . .  878,875 
Sifter, C. D. Marlow • . . . . . . . . . . . . . . . . . . . .  878,973 
Sign. advertlalng street car, A. King . . . . . . .  878,637 
Signal. E. A. Wolf . . . . . . . . . . . . . . . . . . . . . . .  879,022 
Silk. treating, E. P. L. SI.ley . . . . . . . . . . . . . 878,902 
Single phase motor, J. J. Wood • . . . . . . . . . •  878.923 
Slicer, fruit; M. B. Jolly . . . . . • • . . . . . . . . . . .  878,803 
Slicer. vegetable, F. Schraf . . . . . . • . . . . • . . .  878,676 
Slimes, treating. C. Butters . . . . . . . . . . . . • . •  879,080 
Slip cliP. S. W. Reynolds . . . . . . . . . . . . . . . .  878,670 
Small arms, drop down. W. Baker . .  , . . . . . .  879,025 
Snow and Ice. mean. for keeping switches 

clear from, F. G. Shaw • . . . . . . . . . . . . . .  878,566 
Soap dl.penser. IIqnld, G. A. Schmidt . . . . . .  878,750 
Socket shell cap fastening, B. Hubbell . . . . 878,634 
Sofa or .ettee and pool or hilliard table. 

combined, J. N. McIntire . . . . . . . . . . . . . . 878.555 
Soldering - and branding iron, electrically 

heated, Hertzberg & Wohl . . . . . . . • . . . . .  878,002 
Soldering device, L. J. Ferner . . . . . . . . . . . . .  878,622 
Sound record., production of dl.k, T. H. 

Macdonald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878.547 
Sound records. yieldlDg matrix for, V. H. 

Emerson . . . . . . . . . . . . . .  . .  . .  . . . .  . .  . . .  . . .  878,513 
Spark plug protecting hood, D. B. Mill • . . : 878,551 
Spectacles and eyeglasse., manufacture of 

nose-piece. for, W. A. Coate . . . . . . . . . . .  878,504 
Spout support, B. M. Steele . . . . . . . . . . . . . . 878,906 
Spring wheel, B. T. Dunbar . . . . . . . . . . . . . . .  878,714 
Spring wheel, S. S. Childs . . . . . . . . . . . . . . . . .  879,937 
Stacker. pneumatic, A. J. Inglis . ,  . . . . • . . . .  878,530 
Stairway for fire " escapes, etc. , 1. 11 � .  Bra� 

zlll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .. . . . .  878,863 
Staking tool, C. W. Colbert . . . . . . . . . . . . . . .  878,775 
Stamps and .Imllar devices. mechanism for . 

affixing, E. Fldell . . . . . . . . . . . . . . . . . . . . . .  878,514 
Stand. See Wringer stand. 
Stationery novelty, W. W. McNaughton . . . . 878,823 
Steam boiler. W. C. Pfellfer. . . . . . . . . . . . . . .  878.892 
Steam engine, W. Krygow.kl • . • . . . . . . . . . •  878,643 
Steam generator, a. Del Mar . . . . . . . . . . . . 878,942 
Steering wheel, heated, C. Berg . . . . . . . . . . . .  878.708 
Still for extracting turpentine from gum 

and rosin,. G. F. Wllllam.on . • . . . . . . . . .  878,701 
Still. multiple condenser water, J. A. Power 878,744 
Stirrup, .addle. E. M. Turner . . . . . . . . . . . .  878,737 
Stone, pulverizing. L. K. Forsythe . . . . . . . . .  878,515 
Store fixture, G. A. Lindke • . • . . . . . . . . . • . .  878,644 
Stove, camp, F. M. Boughton . . . . . . . . . . . . .  878,862 
Stove. firele.s. W. Katzmann . . . . . . . . . . . . . .  878,534 
Stove, oil, W. H. Wilder . . . . . . . . . . . . . . . . .  878,690 
Stovepipe hanger and .upport. B. Kling . .  879,054 
Strap snd strap loop, comhlned. W. P. Gela-

bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 878,5ID 
Strap turning and stretching machine. P. 

T. Jones, Sr. . .  . . . . . . . . . . . . . . . . . . . . . . .  878,804 
Stuffing machine. J. L. Allen . . . . . . . . . . . . . . 878,761 
Suit 6r .ample cases. locking and .up-

porting means for. H. Wenner.trom . .  878,698 
Sulphur from sulphur hearing gase.. recov-

ery of. P. S. Smith . . . . . . . . . . . . . . . . . .  878,569 
Supervisory apparatus. K. Frledlaender . . •  878,791 
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Suspender.. H. Couthri • . . . . . . . . . . . . . . . . . .  878,508 
Swing, G. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . 878.965 
Switch device, Abel & Pervesler . . . . . . . . . . 878,591 
Switch operating mechanl.m. A. B. Allen . 878,927 
Tag., machine for feeding and affixing laun-

dry. Akerly & Borchert . . . . . . . . . . . . . . .  878,593 
Talking machine, I. G. Fo.ler . . . . . . . . . . . . .  878, 516 
Tannic .. xtracts, decolorlzlng. L. Dufour . .  878,618 
Telegraphy, I. Kltsee • . . . . . . . . . . . . . . . . . . .  878,963 
Telephone-and station apparatus, N. L. 

. Wclngott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879.073 
Telephone memorandum and recording de-

vice. U. G. Cave . . . . . . . . . . . . . . . . . . . . . . 879,082 
Telephone sy.tem, . party line, W. W. Dean 878,779 
Telpher, Harding & Clark . . . . . . . . . . . . . . . . . .  878,797 
Thresher, pea, E. W. Jone • . . . . . . . . . . . . . . . .  878,882 
Threshing mechanl.m, J. W. Shelbourn . . . . .  878,901 
Ticket pad, M. Macdonald . . . . . . . . . . . . . . . . .  878,970 
Tickets, checks, etc. , holder for, P. C. 

Snow . . . . . . .. . . . . . . . . . . . . . . . . .  ; . . . .  . . . .  879,015 
Toilet ve •• el, J. H. Freeman • . . . . . . . . . . . . .  878;625 
Tool holder, P. H. Rohlnson . . . . . . . . . . . . .  878,672 
Tool holder and tools. self tightening bush-

Ing, E. S. Costa • . . . . . . . . . . . • . . . . . . . . . .  878,776 
Tool, pneumatic, ' G. D. Marcy . . . . . . . . . . . . .  878,548 
Transfer system, K. C. Gardner. . . . . . . . . . .  879,131 
Transmission mechanism, changeable gear, 

J. Daw.on . . . . . . . . ; . . . . . . . . . . . . . . : . . .  878,778 
Trap. J. W. McEachern • . . . . . . . . . . . . . . . . .  878,987 
Trap, B. Schmitt . . . . . . . . . . . . . . . . . . . . . . . . . 879,010 
TrelliS, vine, G. D. Ba.se . . . . . . . . . . • • . . . . .  878,494 
Tremolo meter, C. P. Dolan . • . • . . . . . . . . . .  878.615 
Trick knife, W. E. Dillard . . . . . . . . . . • • • . .  878,509 
Trolley pole controller, J. J. Colt . . . . . . . .  879,034 
Trolley pulley, Matthew. & Gruwell . . • • . . .  878,653 
Trolley securing device, E. D. Trickey . . . . .  878, s.Qa 
Trolley wheel, J. T. Mishler . . . . . . . . . . . . . . .  878,656 
Trousers, belts, etc. , stretcher tor, J. M. 

Blackburn . .  . .  . .  • . .  . .  • . . . .  . .  . . . .  . .  . . . .  879,028 
Truck, J. Schreiber . . . . . . . . . . . . . . . . . . . . . . .  878,751 
Truck, house, J. H. Lyon . . • . . . . • . . . . . . . .  878,546 
Truck, logging, JI. W. Emerson . • . . . . . . . . . .  878,512 
Truck or trolley with sliding steering 

wheels, L. E. Lachat . . . . . . . . . . . . . . . . . .  878,733 
Trunk, G. H. Wheary . . . . . . . . . . . . . . . . . . . .  879.074 
Tube. See Cop tube. 
:rurblne, F. E. Haven . . • . . . . . . . . . . . . . . . . . .  878,799 
'l'urhlnes, safety stop for .team, H. G. 

RObln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 879,121 
Typewriter attachment, A. W. Crou.hore . .  879,941 
Typewri�cr., paper movement Indicator for, 

C. C. Poole . . . . . . . . . . . . . . . . . . . . . . . . . .  878.743 
Typewriters, type bar mechanism for. G. 

A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879,123 
Typewriting machine, H. H. Steele. 

878,573, 878,574 
Typewriting machine, C. L. Fortier . . . . . . . .  878,789 
Typewriting machine, H. R. White . • . . . . . .  878,846 
Typewriting machlne, J.- ·C. McLaughlin • • •  878.988 
Typewriting machine, Kidder ,. Sponsel . ,  879,10'1' 
Umbrella, foldlDJ. G. M. Petei'll . .. . . . . . . ... 8l' .. ... 
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Clamp� around the shoe heel and keeps oversboes from & Kermode . . . . . . .  . . . . . . .  . . .  _ 878,787 slipping. 18 practical1y Illvisiblo when in use. Does Ventilator, Redell & Panter . . . .  _ . . 879, 119, 879,120 tbe wo!'k perfectly. Does not injill'e the sboe or Vermin el'11dicatol', C. l�lIhnel't _ . . . . . . . . . .  879,055 overshoe. Manufactur�r8 make me an offer. Will sell Vernier, adjustable, G. N. Saegmuller . . . . . .  879l00S outl'ight or 011 royalty. For particulars and further Vessel closurc, R. W. Crocker . . . .  878,940 in formation address OJin Bel'ry, Galesburg, Ill. Voting macbine, J. H. McElroy . . . . . . .  879,114 

NEW AND  US8FUL U�lRRELLA RACK.-May OOth Wagon, A. Main . . . . . . . . . . . . . . . . . . . . . . . . .  878,971 
J90.::,. Also, Pencil and Fountain Pen Retainer. Septem- Wagon bed, F. R. Penn . . . . . . . . . . . . . . . . . .  878, 667 
oer 17th, 10 17. Cheap to manufl'tcture. Simple, made of 'Vagou brnke, G. B. Sbowaltet· . . . . . . . . .  878,567 
one piece spring wire; would like to bear from factories Wagon, dump, J. Stifter . . . . . . . . . . . . . . . .  878,907 
interested. [1'01' particular:s address .1\_. i\l. ,  720 K Street, Wagon, dumping, E . B. Symons . . . . . . . . .  878,GS7 Sacl'aLuento, Cal. 'Vasbboal'd, A. U. Dc Waldo . . . . . . . . . . . . .  878,782 

Veeder 
Counters 
to register reciprocating movements or revolutions. Cut full size. 

Booklet Free 
VEEDER lllFG. CO. 

1 8  Stu-gennt St. 
H nl'tfol'd, (Jonn. 

Cyclometers, Odornete·rs, 
,[Iachom,furs. Counters 
and Jl1i.ne Oastings. 

PAT· E N T S 
Our Hand Book on  Patents, Trade-Marks, etc .. sent ��ee. Patents procnred through Mnnn & Co. receive Iree notice In the 

SCIENTIFIC AMERICAN 
MUNN &; CO., 361 Broadway, N. Y. 
BRANca OFFICE: 625 F St., Washington, D.C. 

1,'OR �ALE. -New type /Zreatly iml,rQved street car Washboard, H. J. Gilbert . . . .  878,047 :\Iannfacturers sbould investigate 
fender. U. S. Patent 861,647 and Canadian vatent ap- Washing awaratus, M. Leitch 878,544 

"The Rockford" Machine Tools plied for. Impossible to injure person picked up by thiS �aaSthchingbamaeCI'biLne, 
,
H ' FaGI'IC Hatt . . .  

8s·!, 8s',47' 91 � before placinO" orders. 'l'ne '1'001 here feuder. .A.ddl'e�s " Unburt," Box 77;;, New York. H IT , .  1l.., r. . . . . v ,.. '"'latch fob, C. L. Hille . . .  878,800 illustrated is our 2t1-incb Drill. and we have 
FOft SALE.-Patent No. 7e5,475. .Prac�ICal Straw- 'Vater CUlTcnt motor, J. A. Cameron . . .  878,608 many otber sizes to make a very complete 

berry Picker. Easily operated : picks wlthout mjuri1lg 'Vater gage, J. O'Connor . . .  . . . . . . . . . . . .  878,992 !��:;.����':idl�{b�ll��f�:1.�t�lt�di�r���I�Ci!� 
[��r\te�rfb:ap�t:::�:·�s�es�;�en:n 8,y A�at(��g�\17�rW�lt�� �:�:�: bpe�l�i�iin� ;i)p!lI����: �i: ' Aiil'l��' : : : :  �+�;iIg eosts Of production. let us tell you what we 
Street, Brooklyn, N. Y. Water tank, stock, B. Bergien . . . . . . . . . . . . .  878,929 1 have. Ask for Catalo" S. 

FOR SALK-American patents. practicable " [cold- \V,e�d .cutter, C: A. DespaIn 
.
et aJ. . . . . . . . .  879,089 ROCKFORD DRILLING MACHINE CO. 

ing Umbl'el1a." For further particulars uclol'ess t'olding �,elgh��� .macbme,. F . .. Verpl.:lst . . . . . . . . . .  878,915 �"!'iiJ.i��sl1ccessor to B. F. B,'uues Co. Uockfurtl, III. 
Umbrella. Box 77�, :'<lew York. I " ell d�11!1l1g appalatu:s, J. C. Wa.lly . . . . . .  878,916 European Bmnch \Vell·dnlhng macbine, L. K. Robbms . . . . . .  878,827 149 Queen Victol'ia St., Loudon, E. C. 

NOVEL'l'Y AND U'rILf'!'Y, combinerl with sure Welt stripper, R. K. Johnstone . . . . . . . . .  878,533 demand. Hardware article ; cheaply Jllacle. SUIJplies ·Wheel. See Car wheel. a Vel'y real want. A time aTld labor saving house ap- Wheel, C. Adams-Randall . . . . . . . . . . . . . . . . .  878,5D2 pliance. Scotney George. Kamloops, British Columbia. Wheel jack, S. W. Walker. . . . . . . . . . .  878,580 

F O R  S A L E .  

1900 PACKARD.-ln tlrst-clas. condition. Special' touring b(,dy witb detacbable tonueau flud raCing tall. Jj'olding top, lamps. extra tires and inner tubes, a11 in 
T�e���.�t PCr�����?sOo. °R��ry ��lb�'b.t�:(.m��i �¥��.f!ll 

Whip socket, T. Martin . . . . . . . . . . . . . . . . . .  878,974 Windmill attacbment, E. E. Goodwin . . . . . .  879,099 Wirc ends, sleeve for joining, F. W. Max-stadt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Wire rope clamp, F. B. Cook . . . . . . . . . . . . . .  . Wire screen. C. B. Harrop . . . . . . . . . . . . . . .  . "Wrench, D. E. RO\"vlalld . . . . . . . . • . . . . • . . . .  Wrench, }1""'. Lindsay . . . . . . . . . . . . . . . . . • . . . .  Wrencb, B .  E .  i\lobley . . . . . . . . . . . . . . . . . . .  . Wrench, W. C. Sweat . . . . . . . . . . . . . . . . . . .  . W ringer stand, N. B., Spoouer . . . . . . . .  ,. . .  Wrollght articles, making, J. H. Dods . . .  . 

878,816 
879,087 
878,728 
878,673 
878,968 
878,981 
879,019 
878,682 
878,871 

How to Know Automobi les 
An illustrated Booklet containing ItXXl distinguishing feat·ures of Automobiles, enabling you to know and name rulY motot· car at sillht. Tbe wbole subject thoroughly rovered and presented to tbe reader in a way that is perfectly clear and easily 

Erasped. Brief. concise and t,() the point. Hi¥hest testimonials and endorsements ever offered a nuolicatiou of similar character. j,'ifty cents hy mall POS'rAGE PREPAID. I THE AUTOMOBILE PRESS, 1329 Masonic Temple, CHICAGO 
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We will teach you by llIail thi )lenl Estnte, Gencrul Urokcr
D&,C and Insurance BUlid1lcS8 and appoint you 

SPECIAL R E P R E S E NTATIVE 
o f  the oldest and largest. co.opuative real estate and brokerage com

pany in AmeriC3. Representat.ives are making $3,000 to $111,000 a 
yelr without any lnvestment. of capital. Excellent. opportunities opell 
to YOU. By our system you cau make money in a few weeks without 
inh:rferlng with your present occupation. Our co-operative department 
will give you more choice. sal3ble property to h3udle than any other in· 
stitution in the w6rld. A Thorough COllllUcrclal Lnw (;our8C 
Free to Each Reprcscntutlve. Write for 62-p3ge bOvk free. 

TilE OROSS OOliP L"Y, 1188 J(enper Block, Chico/Zo 

rln�tru(tive Scientific paper� 
ON TIMELY TOPICS 

Price 1 0  Cents each by mai l  
ARTIFICIAL STONE. By  J.. P .  Ford. A paper of ilnmense practical value to the architect and builder. SCIENTIFIC AMERI

CAN SUPPLEMENT 1500. 
THE S H R.INKAGE AND WAR.PING 

OF TIMBER. By Harold Busbridge. An excellent presentation of modern views ; fully illustrated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICAT
ING O R.  RECO R.DING TIN PLATE 
ANE R.OID BAROMETER. By N. Monroe Hopkins. Fully illustrated. SCIEN
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT-VISION SPECTROSCOPES. By T. H. Blakesley, M.A. An admirably written, instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE. 

MENT No. 1493. 
HOME MADE DYNAMOS. SCiENTIFIC 

AMERICAN SUPPLEMENTS 161 and 600 contaiD excellent articles with full drawings. 
PLATING DYNAMOS. SCIENTIFIC AME

RICAN SUPPLEilIENTS 720 and 793 describe their construction so clearly that any 
amateur can make theln. 

DYNAMO AND MOTOR COMBINED. Fully described and illustrated in SCIENTlFlC 
AMERICAN SUPPLEMENTS 844 and 865 . The machines can be rUll either as dynamos 
or Inotors. 

ELECTRICAL MOTORS. Their Con
struction at Home. SCIENTIFIC AMERICAN 

SUPPLEMENTS 759, 7 61. 7 67. 641. 

Price 1 0  Cents each, by m�i l  
Order through your newsdealer o r  from 

MUNN ®. COMPANY 
361 Broadw ..... y New York 

H E L P  W A N T E D. 

POSl'1'lONS OPEN.-SaI8ries $&Xl to $5.000. Write to-
���f�el�.Br�6i. �i?k;::L�;C�?!��ga:do�s:ir����tci:.c:?� Uroadway, New York. 

WAN'l'ED.-Clerks and others with common school educations only. who wish to qualify for ready pOSitions at. $25 a week and over, to write for free copy of my new prospectus ancI endorsements from leading concerns 

DESIGNS. 
Automobile bol'll , J.  Greuloch . .  39,123 Uottie, 1<'. X. tie Beukl>laer . . . . . . . . . . . . . . . . .  39, 1 1 7.  Cbarm, pin, Ol' similar article, S. R. Jacol>s, 

:JO,084, 39,116 Display can, sheet metal, �'. Rudolph! . 39,120 

Our Book Department 
�5.&·!r:��r:ny �1��S�����e$l�!»'. $��ftfl}��eio:��t?;� 
���trsiri�ll��lgaBt���:�� ��d;eer�� r6i��r:'·A.���i?N��: 

S I T U AT I O N S  W A N T E D. 

n; t .� IN)tAN.-YOUng man wisbes pOsition with some 
· ' : 1  dn�el'inl! c le l)al'tment in New York City. Ha.ve had 
1"�;��·�!��II�I��lt�t.' ������g�e773,'��ty�f reference. Salary 

A G E N T S  W A N T E D, 

AGEN'rS \V ANTED in every coullty to sell tbe 'rransparent Handle Pock&t Knife. Good commiSSion paid. FI'OIll $75 to $300 per month can be made. \Vrite for tel'llls. Novelty Cutlery Co., No. 2 Bar St., Caoton, O. 

E X P E R I M E N T A L  W C R K . 

EXPERIMENTAL. MODEL AND ELECTRICAL WORK. Inventions perfected. Address Wagner Model \V orks, 9 llohawk Street, Chicago. 

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

'l'HE  MOVING PICTURE WORL)), weekly. 10 cents per copy i yearly subscription, $2. 'l'he only paper de-
��I�i{1e��u�,�eft�gvi�fo�l��up�c:�:Wci;1�,s��� :fJJ?J�� 

B O O K S  A N D  M A G A Z I N ES. 

t�� 1!�n?:.t;at.,� D rn�l(����R.?:1��lb ���E�!���; America, Mexico and ,"Yest Indies. First nwnber is out. 
;��l��.$�lr����al ������ ��bb�c&r.�\�nb\��iu�i:� S�.�'N.i§� 

ELECTRICIA � AND MECHANIC.-Practical monthly magazine for electricu.l and mechanical students and workers. Publishes illustrated directions for con-
�;I�����1)�yn�����'o�r;3rii. ga:��itc��gi��'i��re��� chan13ai drawing. using tools. furniture construction bfJat building, all kinds· of mechanical work. One dollar yearly ; trial subSCription for tbree month� 
��e��L§. �.nJ:in�i�� �fu��tCJ.�iftle:ggn s[?%����, �Y�:s� 

P H OTOG R A P HY. 
AMER1('AN PHOTOGRAPHY succeeds Ame .. icHTl Amateur Pboto�rapber. Camera und Dark RO,lUl and Pbotu Heacon. Tile editurs of eacb now join in maktnJ!" a ma�azine which shOtlld be in the hands ot every photograplJer. prt)fess.iollal or amateur. n cents monthly, 

�: ���t�::ii>h'fchf�'h. s8g�i36i''l!r����;�N.\'w ��:1�l'. 

Electroliel', B. A. Smith . . . . . . . . . . . . . . . . . .  39,121 :[" abric, tcxtile, P. Scbneidesch . . . . .  39, 126, 39,127 Fabl'ic, textlle, P. Mouton . . . . . . . . . .  39,1 28, �9,132 Glass bowl, R. MUlT. . . . . . . . .  . . . .  a9,118 Hinge butt, W. J. NeWt . . . . . . .  39,124 Saw frame, hack, L. A. Kimball . . . . . . . . . . .  3U , 1 22 Tea kettle stand and lamp, Steruuu & Nel-
Typ:�'�OI;t ' of: "iv.· '..i.: ' scb;·ii�bst;dte;,: : : : : : : :  ��:�� 

TRADE MARKS. 
Abrasive aud polishiJ1g materials, tools, im� plemcnls, etc., Norton Co. . . . . . · 67,544 Absinthe, J. I'eruod . . .  07,639 A[e, William Younge .. & Co. 67 ,6Gl Alloy, metal, Smith & Egge Mfg. Co. 67,6�2 .�utoUlolJiles, V iqlll'vt Co . 07,62;3 Beds, sprillg, M. A. Hunt & Co. . . .  U7,U98 Bcel', Stumlurd Brewery . . .  . .  G7,G5-l Beer, aIe, porter, and stout, Beadleston. & Woe .. " . . . . . . . . . . .  . . 67,662, 67,663 Belting, machine, Mount Vernon Belting Co. 67,649 Beverages and syrups for tbe saIllc, H. Whea ton & Sons . . .  . . . .  67,658 Bitters, John Barth Co. . . .  . . . . . . . . . . . .  67,617 Boot and sboe heels, Markhalll & Roberts . . .  67 ,581 Boots and shoes, leatber, Geo. D. Witt Shoe Co. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  67,644 Boots and shoes, leatber. Palace Clothing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,652 Boots and sboes, leather, era·wford, Mc-Gregor & Canby Co. . . .  . . . . . .  67,666 Boots and sboes, leather, Lynchburg Sboe Co . . . . . . . . . . . . . . . . . . . . . . . . .  . Boots and sboes, leather and canvas, ri'. A. Bl'i!snabau . . . . . . . . . . . . . . . . . . . . . . .  . Boots, shoes, find leggings, leather, Ellet� Kendull Shoe Co. . .  . . . . . . . . . . . .  . Brick, 'fire, Olive Hill Fire Brick Co . . . . . . .  . Brooms, Lee Broom & Duster Co . . . . .  67,599, Brushes, wire, Osborn Mfg. Co . . . . . . . .  . Butter, McElroy Bros. Co. . . . . . . . . . . . . . . . .  . Butter, peauut, F. M. Hoyt . . . . . . . . . . . . . .  . Cambrics and long cloth wben bleached, fin-

67,674 
67,664 

67,668 
67,6;;18 
67,600 
67,602 
67 ,568 
67,578 

ished or converted, G. Willis & Co . . . . . .  67, 646 Candies, National Candy Co . . . . . . . . . . . . . . . . .  67,557 Candy, Aughinbaugh Caramel Co . . . . . . . . . . . .  G7,560 Canned clams and sardine , J. Wyman & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,575 Canned fish, Haas. Baruch &- Co . . . . . . . . . . . .  67,551 Canned fish, Schwabacher Bros. & Co . . . . . .  , 67,558 Caramels and chocolates, Borden's Condensed Milk Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,546 Cements, adbesive, S. B. Bowen . . . . . . . . . . . .  67,610 Cheese, W. J. E ldridge . . . . . . . . . . . . .  67,564, 67,565 Chemicals, cC't'tain, E. Brunor . . . . . . . . . . . . . . .  67,547 Cbocola te, Societe Generale Suisse de 
Chocolats , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67.572 Cbocola tes, 'J'ournine Confectionery Co . . . . . .  67,559 CQal, bituminous, J. 'V . Daw!3on . . . . . . . . . . . .  67,542 Codfish, boneless. Lord Brothers Co . . . . .  67,553 ColIee, J. S. Elliott . . . . . . . . . . . . . . . . . . . . .  67,5.9 GolIee, Black Hawk ColIee & Spice Co., 

67,561, ColIee, Climax ColIee & Baking Powder ' Co . .  ColIee and tea, Geol'ge Liss & Co . . . . .  . . . .  . ColIee and tea, R. W. Weir & Co . . . . . . . . . .  . Cofff'es and teas, Dannemiller Coffee Co . . . .  . Colis, rhol,e, L. O. Lang'vorthy . . . . . . . . . . .  . Combs, hah', Pacific Novelty Co . . . . . . . . . . .  . Detergent composition, T. ,"T. Henry . . . . .  . Dress and shirt waists, Guggenhetm Co . . .  . Engines, gas, gasol�ne, and oil, Samson 

67,562 
67,563 
67,550 
67.574 
67.548 
67.591 
67,676 
67,6.34 
67,566 

Iron Works . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,621 Extr:lcts. certain, Black Drug and Cbemical Co. . . . 67,609 Eye shades. W. B. Wblte . . . . . . . . . . . . . . . . . .  67.660 

offer our patrons and subsc'ri bers the advantages of a long 
established and widely experienced department, devoted to the 
publication and distribution of modern up-to-date books pertaining 
to all branches of Engineering, Mechanics, Chemistry, Science, 

Industrial Arts, Trades and Manufactures. 
We shall be glad to aid our patrons in the proper selection and purchase 

of books on the subject in which they are interested. 
Our 1 1  2-page catalogue of general scientific and technical books will be 

mailed free to any address upon application. 
SOME OF THE SCIENTIFIC AMERICAN PUBLICATIONS 

The Scientific Ameri.can Reference Book, compiled by A. A. Hopkins, 1 2mo., cloth, 5 1 6  pages, illus. $ 1 .50 
The SCientific Amencan Boy, by A. R. Bond, 1 2mo., cloth, 3 1 7  pages, 320 illustrations, . . . 2.00 
Home Mechanics for Amateurs, by Geo. M. Hopkins, 1 2mo., cloth, 370 pages, 326 illustrations, . 1 .50 
Experimental Science, by Geo. M. Hopkins, 2 volumes, 1 , 1 00  pages, 900 illuslrations, . . . . .  5.00 
The Scientific American Cyclopedia of Receipts, Notes and Queries, edited and compiled by Albert 

A. Hopkins, revised edition, containing 1 5,000 selected formulas, 734 pages, . . . . . . 
Magic, Stage Illusions and Scientific Diversions, by A. A. Hopkins, 8vo., cloth, 556 pages, illustr�ted, 
The New Agriculture, by T. Byard Collins, 8vo., cloth, 374 pages, 1 06 illustrations, . . 
Industrial Alcohol, Its Manufacture and Uses, by John K. Brachvogel, 8vo., cloth, 5 1 6  pp., 1 07 ills. 
Prac:tical Pointers for Patentees by F. A. Cresee, 1 2mo., cloth, 1 44 pages, . . . . . . . . 
American Estates and Gardens, by Barr Ferree, quarto, I I x 1 3y' inches, 340 pages, 275 illustrations, 
The Design and Construction of Induction Coils, by A. Frederick Collins, 8vo., cloth, 400 pp., 1 25 illus. 
The Technological Dictionary, Spanish-English, English-Spanish, by N. Ponce De Leon, 

Vol. I ,  Ingles-Espanol, . • . • . . • . . . . . . . . . . $8.50 

5.00 
2.50 
2.00 
4.00 
1 .00 

1 0.00 
3.00 

Vol. 2, Spanish-English, . 7.50, two vols., 1 6.00 

Full descriptive circulars of the above Books will be mailed free upon application. 
Feathel·s. F. A. Hall . . . . . . . . . . . . . . . . . . . . . .  67.543 , MUNN Feed bags, W. 1. Ewart . . . . . . . . . . . . . . . . . .  67,629 & COMPANY, PUblishers, 361 Broadway, N. Y. 
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Home-Made 
Experimental Apparatus 

I n  addition t o  tbe following artieles, . the 
Scientific American Supplement baa published 
innumerable papers of immense practical value, 
of which over 17,000 are listefl in a car'efully 
prepared catalogue, which will be sent free of 
cbarge to any address. Copies of the Scientific 
American Supplement cost 10 cents each. 

If there is any scientific, mechanical, or en
gineering subject on which speCial information 
is desired. some papers will be found in this 
catalogue, in which it is :1'ully discussed by 
competent authority. 

A few of the many valuable articles on the 
making of · experimental apparatus at home are 
gi ven in the following list: 

ELECTRIC LIGHTING FOR AMATEURS. 
The article tells how a small and simple ex· 
perimental instal1ation can be set up at home. 
Scientific American Supplement 1551. 

AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME, is described in 
Scientific American Supplement 1566. 

THE CONSTRUCTION OF AN EI.ECTRIC 
THERMOSTAT is explained in Scientific Ameri
can SU!lplement 1566. 

HOW TO MAKE A 100·MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. FrederiCk 
Collins in Scientific American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA· 
TEUR ' S  USE is so plainly described in Soien· 
tific American Supplement 1572 that anyone can 
make it. 

A Y.·H.-P. ALTERNATING CURRENT DY
NAMO. Scientific American Supplement 1558. 

THE CONSTRUCTION OF A SIMPLE pHO· 
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS is simply explained ill Scientific 
American S).lpplement 1574. 

A SIMPLE CAMERA. SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the subject of an a,·tiele in 
Scientific American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID· 
ING MACHINE is explained in Scientifio Ameri
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. 
In this article it is shown how a lamp chimney 
may sel've to indicate the pressure in the in· 
terior of a liquid ; to explain the meaning of 
capillary elevation and depression ; to serve as a 
hydraulic tournique, an aspil'ator, and intermit
tent sipbon ; to demonstrate- the ascent of liquids 
in  exhaustive tubes; to il1l1strate the phenomena 
of the bursting bladdet· and of the expansive 
force of gases. Scientific American Supplement 
1583. 

HOW A TANGENT G·ALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS· 
UREMENTS is described in Scientific American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN· 
DENT INTERRUPTER. Clear diagrams giving 
actnal dimensions are published. Soientifio 
American Supplement 1615. 

AN EASILY M'<DE IDGH FREQUENCY AP
PARATUS WHICH CAN BE USED TO OB
TAIN EITHER D'ARSONVAL OR OUDIN CUR
RENTS is described in Scientific American 
Supplement 1618. A plunge battery of six cells, 
a two·inch spark induction coil, a pail' of one· 
pint Leyden jars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELES8 TELEGRAPH SYSTEMS 
are described in Scientific American Supple
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100· 
MILE WIRELESS TELEGRAPH STATION is 
clearly explained, with the help of diagrams, 
in Scientific American Supplement 1622. 

THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT· 
FIT, illustrated with diagrams, Scientific Ameri
can Supplement 1623. 

THE MAKIN.G AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE. 
illustrated with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien· 
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH is 
thoroughly described in Scientific American Sup
plement 1561. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help of illustrations, in Scientific 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT is ontlined 
in Scientific American Supplement 1594. 

Good articles on SMALL WATER MOTORS 
A re contained in Scientific American Supplement 
1494, 1049, and 1406. 

. 
HOW AN ELECTRIC OVEN CAN BE MADE 

is explained in Scientific American Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 
is described in Scientific American Supplement 
1433. 

A SEWING· MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup· 
plement 1210. 

A WHEATSTONE BRIDGE, Scientific Ameri· 
can Supplement 1595. 

Good articles on INDUCTION COILS are con· 
tained in Scientific American Supplements 15-14, 
1522, and 1527. Full details are given so that 
the coilS can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described 
ill Scientific American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly de
scribed in Scientific AmeriCAn Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is ex
plained in Scientifio American Supplements 1561, 
1563, and 1566. 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554. 

A WATER BATH, Scientific American Supple· 
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientific 
American 8upplement 1562. 

Each number of the Scientific American Sup� 
plement costs .10 cents by mail. 

Order from your newsdealer or from 

Fertilizers, Yil'ginia-Carolina Chemical Co. 67,682 
.b'ish, salt, dried, smolwd, and fresb, In tel'-

G7,553 
67,616 
67,G69 

nationa 1 Fisberies Go . . . . . . . .  . 
l,'lavol'ing compounds, Habicht, Braun & Co. 
1i'IOtu', Whf.::'Ht, Nevada Milling Co . . . . . . . . .  . 
}i'ooo, stock, COI'I1 PlOclucts Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,612, 67,613 
Foods, certain, Kuner Pickle Co . . . . . . . . . . G7, 5S0 
Foods, certain, A. F. Beckmann & Co . . . . . .  67,G88 
l"orks, rakes, and boes, American Ii'ork & 

Hoe Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,688 
Garment hangers, metallic, R. P. Beatty . . . . 67,625 
Gloves, Marsball Field & Co . . . . . . . . . . . . . . 67,567 
Guano and bone fCl'ilizel's, Standard Chemical 

& Oil Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gum, chewing, Indianapolis �rarehouse Co. 
I-lair tonics, H. L. BelTing . . . . . . . . . . . . . . .  . 
Halibut, smoked, International FIsheries 

67,586 
67,552 
67,577 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67,554, 67,555 
Hames, Hock Hames Cu . . . . . . . . . . . . . . . . .  67,635 
Heaters, etc., hot ",a tel', Model Heating Co. 67, 648 
Hydrogen peroxide iu water, solution of, 

E. Merck . . . . . . . . . . . . . . . . . .  . 
Ink, indelible, A. L. 'Yilliston . . . . . . . . . .  . 
Knitted hOSiery, Maryville Hosiery Mills. 
Laces, J. VV. Smi th . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp and lantern globes and chimneys, It. 

67,619 
67,686 
67,647 
67, 653 

K Diet" Co. . . . . . . . . . . . . . . .  67,585 
Lamps, automobile, J. Lurie . . . . . . . . . . . . . . . 1:;7,646 
Leather and shoe blackings and dressings, 

American Sboe Polisb Co . . . . . . . . . . . . . . 67,545 
Leather dressing , R·N Leather Dressing Co. 67,637 
Liniment, Minard's Liniment Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . 67,620 
Liniment; P. Haase. . . . . . . . .  67.630 
Liqneurs, E. Cia burri & Fli . 67,628 
Machinery and parts thereof, certain , 'j�s�pb 

F. McCoy Co . . . . . . . . . . . . . . . . . . . . . . . . . .  67,579 
i\Iaga7..ine or trade journal, E. Westoll . . . . . .  67,685 
l\'lagazines, periodic;)ls, Cood Housekeeping 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,671 
Medicated lotion, A .  Hobettson . . . . . . . . . . . . . . 67,689 
Medicinal powders, cerhlin, J. W. James Co. 67,590 
M.edicinal suppositories, H . . �. 'Vellcome . . . .  67,607 
Medicine, certain, Agricultural Remedy Co. 67,587 
Medicine, certain, E. Molloff . . . . . . . . . . . . . . . .  67,592 
:I\Iedicine, certain, R. S. Glover . . . . . . . . . . . .  · 67,597 
Aiedicine for certain discases, Wendell Phar-

macal Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67, 608 
�fedicine for purifying blood, A. M. Dowsley 6·7,589 
Medicines, certain, Davis Chemical Co . . . . . .  67,595 
Medicines, certain, Dix Manufacturing Co . .  67,596 
Medicines, certain, Peck Johnson Go . . . . . . . . 67,603 
Medicines, laxative and cathartic, l\fu tual 

D"ug Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,583 
.Metals, unwl'ought and partly "Tought, cer-

tain, Merchant & Evans Co . . . . . . . . . . . . . . 67,582 
Neckties, B. vVeisberg . . . . . . . . . . . . . . . . . . . . . .  67,684 
Ne'ivspapel', daily, Post Publishing Co . . . . . .  67,677 
Newspapc-1', Sunday, Chicago Herald Co . . . . . . 67,665 
Newspaper, Sunday, Post Publishing Co . . . . 67,678 
Newspaper, tl'idaily, United Publishing Co. 67,681 
Optical instruments, C. Zeiss . . . . . . . . . . . . . .  67,643 
Paper, envelops, and bristol· boards, Union 

Card & Paper Co . . . . . . . . . . . . . . . . 67,656, 67,657 
Pialws, guitars, and mandolins, A. Wookey 67,642 
Pies and cakes, W·atsoll & MacDonald . . . . . .  67.573 
Razors and pocket knives, J. R: Boyd . . . . . .  67,611 
Remedies for diseases of live stock, hogs, 

and poultry, Old Kentucky �ifg. Co . . . . 67,593 
Remedies fot· headaches find fevers, W. E. 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Remedy, certain, DaviS Chemical Co . . . . . . .  . 
Remedy for gall-stones, H. Rosenberg . . . . . . 
H.emcdy for indigestion, etc., W. B. Moore . .  
Rooting and siding composition, A. E. Kirk 
Rubber boots and shoes, Goodyear's India 

67,576 
67,541 
67,605 
67,601 
67,618 

Rubber Glove Mfg. Co . . . . . . . . . . . . . . . . . .  67,672 
Rubber boots and shoes, National India Rub· 

bel' Co. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  67,675 
Rubber boots and sboes, United States Rub-

ber Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,680 
Rubber boots and sboes, Woonsocket Rub-

ber Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,687 
Hubber combs, Geo. Borgfeldt & Co . . . . . . . . 67,670 
Rugs, portieres, and cushion covers, Nye & 

Wait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67,650 
Scalp food, M. J. Dodson . . . . . . . . . . . . . . . . . .  67,615 
Schiedam schnapps, aromatic, Udolpho Wolfe 

0<>. • . . . . . . . . . . . . . . . . . . • . . . • . • . . • • . . • . . .  67,624 
Shellac substitute. Farbenfabriken vorm. 

Friedl'. Bayer & Co . . . . . . . . . . . . . . . . . . . . 67,669 
Shoes, infants' and children's leather, Eby 
SbO��?oereftger: ' St�;'�e�:CQpei��d' ·C�: : : : : : : :  �U�� 
Shoes, Slippers, and sandals, leather, J. L. 

'Walker & Co . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Signs, advertiSing, White Cross Tonsorial Co. 
Soap, J. S . Harris . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stenciling machines and stencil sheets, Un· 

67,683 
67,641 
67,631 

derwood rl'ypewriter Co . . . . . . . . . . . . . . . . 67,655 
Stoves and ranges, Orbon Stove and Range 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,651 
Syrup for carbonated beverages, H. Wheaton 

& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,659 
Tablets, headacbe; Deimar Drug Co . . . . . . . • 67,614 
'l'alking machine records, Hawthorne & 

Sbeble Manufacturing Co . . . . . . . . . . . . . . 67,632 
Talking macbines, Hawtborne & Sbeble 

.Manufacturing Co. . . . . . . . . . . . . . . . . . . . .  67,633 
Tire punctures, preparation for stopping, 

New Miraculum Corporation . . . . . . . . . . . .  67,584 
Tonic, uterine, Davis Chemical Co . . . . .  67,540 
'l'wusers, G. Sicbert . . . . . . . . . . . . . . . . . . . . . . . . 67,571 
'l�ruck bolsters, car, Pressed Steel Car Co. 67,604 
UndergarDjents, mnslln, Rice·Stix Dry Goods 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,570 
Vessel closures, Chellis-Hillman Co. . . . .  67,594 
Wagons, farm and truck, Turnbull Wagon 

Co. . . . . . . . . . . . . . . . . . . . . . .  67,606 
Waters, laxative mineral, Igmandi Import 

Co. . . . . . . . .  67, 673 
Whisky, E. Block & Sons . . .  67.626 

, Wbisky, ,Tacob Dudenhoefel' Co.  . . . . . . .  67,636 
Whisky, 'l'hos. Moore Distilling Co . . . . . . . . . .  67,640 
Whisky, brandy, gin, and cordials, J. Oar-

tun . . . . . . . . . . . . . . . . . . . . . . . . . .  67,627 

LABELS. 
"AlmoO:d Whitener, " for ointment for use 

after washing, H. H. Lepper . . . . . . . . . . . . 14,041 
"Flof Fina," for cigars, Schmidt & Co . . . .  14,037 

! "Genco," for cigars, M. Gaffnel' . . . . . . . . . .  14,036 
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"Princess Cold Cl'eam," for a salve for 
cleansing tbe face and removing impur-
ities from tbe skin , H. H. Lepper, . . . . .  14,044 

"Pura Semola , "  for macaroni, F. Ricciar-
delli . . . . . . . . . . . . . . . . . . . . . . . .  -. . . . . . . . . . .  14,039 

"Skin-Clean-O, " for a toilet powder to be 
used in place of soap, H. H. Lepper • . . .  14,042 

"Skin Nourisher," for a pharmaceutical pre
paration for building depleted physical 
tissues, etc., H. H. Lepper . . . . . . . . . . . . 14,043 

"Uncle Sam's Crown," for a game, A. C. 
Howes . . . . . . . . . . . . . . . . . . . . . . . . .  14,045 

"Whittle Epsom Lithia , "  fol' mineral water 
beverages, Whittle Springs 0<> . . . • . • . •  14,038 

PRINTS. 
H 'Best' Damp Proof Shoes," for shoes, Best 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,218 
"Colgate's Collapsible Tube for Toilet 

Creams and Pastes," for toilet creams and 
pastes, Colgate & Co . . . . : . . . . . . .  2,212 to 2,214 

"Men's �nd Boys' AI,parel," for men's and 
boys' apparel. H. C. Lytton . . . . . . . . . . . .  2,215 

"Men's Apparel," for men's apparel, L. Ad-
ler, Bros. & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 2,216 

MUNN & CO., 361 Broadway, New York "Men's Apparel, for men's apparel, Rosen-
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- 'Baumkucden,' " for tree cakes, P. Fulle-

A Home=rIade I OO=Mile born . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,211 

Wireless Telegraph. Set 
Read SCIENTIFIC AMERIC.AN SUPPLEMENT 1605 for a 

thorough, clear description, by A. Frederick Collins, of 
the constructiun of a lOO·mile wireless telegraph outfit 
Nu merous. adequate dIagrams accompany the text. 
PrIce 10 cents by matI. Order truro your newsdealer or 
from 

DUNN ok CO., aen Broadway, New Y Ol'k 

A printed copy of the speCification and drawing 
of any patent in tbe foregolng list, or any patent 
ln print issued since 1863, will be furnisbed from 
this office for 10 cents, provided the name and 
number of tbe patent desired and tbe date be 
�iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by tbe In· 
ventoI'S for any ot the inventions named in the fore· 
going list. For tenlls and further particulars 
address MUlm & 0<>., 861 Broadway, New York. 

LET US BE  YO U R  FACTORY 
STAMPINGS. MODELS, EXPERT WORK 

THE G LOBE lIIACH I:"IE AND STAM PING CO, 
910 Hamtlton St., C h' v clnnd, o. 

MODELS &: E X P E R I M E N TA L  W O R K .  
Inventions developed. Special !\Jachlnery. 

E. V. BAl l lARD. 24 Franklort Streel. New York. 

RUBBER Expert Man uf actu rers 
Fine Jobbing Work 

P�KE�STEARNS tr. CO .. 228.229 Soutb Street, New York 

You cn.o easil\' ea.rn $20 to $200 
3 week or run -your own st.udio 
and get first priCfl for your . work , 
when you nre competent. I guar· 
antee to qualify you 3t �-ol!r bOlne 
by mail dm'ing spare time or I·..!· 
fund you tuition money. 

vl me senil my Test Le�soll 
Free to determine your Ilhility and 
needs. 1£ you can succeed, 1 will 
be glad to teach yOI1 ; if I c:m't 

help you, I will tflll you so honestly and yOU pay me nothing. I don't. 
want you to enroll with me if vou can't succeed. 

Acme stlldrnts become educated artists-not mere copyists. They 

��Th�1��f����ci! ;h:t.���; ,:��
i
:a;ns��'�:�Is1�t��!i S�d��i1�: 

Write today and Jearn your nat.urAI tendencies. 
DORR ELnR1W WOOD, President. 

THE ACME School of Drawing, B 973 Acme Bldg., Kalamazoo, Mich. 
IF 1t-'J"KRK81'fO ASK ABOUT OUR RESIOK!riT SCllOOI.. � 

YOU R E N C I N E E R  
AMUSE�1 ENT A TTRACTIONS. SPECIAL 

lliACHINERY. S I.'.ECIALTIES 
Drawings. specifications and superintendence of all 
classes of mechanical and electrical apparatus. 
F. I •• NEWELI.4, Engineer, 1 Madison A,'c., New York 

K UJH L M A N  T R A N S F O R M E R S 
Quality always. Singie and 3-phase. Prompt delivery. 
I\UHLM A N  ELECTR1C CO. - ELKHART, lND. 

Experimental & Model Work --, -----::-:---
0iT. &: lIdmce free. Wm. Gardam & Son, 45-51 Rose St NY. MASO.N S NEW PAT. WHIP  HO IS.T , for OutrHlger hOIstS. Faster than Elevators, and hOlst 

direct from teams. Saves handling at less expense. 

�. � �  Manfd. by Y,?o���.!'e,�: l�-t��NA.& e o  .. I nc. 

MODELS AND EXPERIMENTAL MACHINERY_ 
Gears, Tools, Dies. Novelties and Ei('ctricai Instruments Manufactured. 
New York Model \Vorks, 3413 Third Aveuue, New York. 
---------- - -------

NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 

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

DRYING MACH INES For nll kinds of ."n· 
ular marer!�ls. S. E. 

WorrelJ,Haunibal,1\10. 

WlUlt 

�HE S C H  E. R DTLE. STAMP C O. � STEEL STAM PS. LETTERS & FI G U R E S  
B R I D G E.P O RT C ONN.  

m �n�fo!k��!Og�PO����!�'�: 

vPJiftK [ S/J8aL I NW�fcf'is 

25c. Parlor Tricks CatalOgue, free. 
MAR'l'lNKA & CO . . Mfrs .. 4!J3 Sixth Ave., New York 

EXPERIENOED I� J)E¥ELOPIX G  I:S YI':XTIOXS 
liiodc1 lIln.hille Dnd }:leetrl<nl Work 

C. TIEJfZlU.XN, 198 ElclCllth Avenu(>, Long Island Cify 

F.xp'l'im�lItnl \lork r,u' 1R\f'ntor� 
11. TURNER TOOl, CO •• 215 8. Clinton 81., Chleo .. " 

ROTARY PUMP::> AND E N GI N E S 
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a.nd engine :frooo 1588 and illustrated with clear draw
ings showing the construction of varions forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1 1 119, 1 1 1 11, 1 ]  J 1 _  Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 

I N C R E A S E  Y O U R  C R O P S 
How to increase the yield per acre and other important 
i n  f o r  nl a t i o n. state size of farm. No cost to you. 

FA R'M EX P E R T ,  B O X  7 7 3 ,  N E \IV YO R K  C I TY 

SC'I E NT I F I C A.�ERICAN 

RXDUCED FAC-SIMtLIi: OF COLoREn <::OVKR 

SCI ENTI FIC 
A M E R I C A N  
SPORTSMAN'S 
N U M B E R  
F� B R U ARY 29th, 1 908 

A beautiful colored cover encloses 
a rare selection of appropriate 
articles interesting alike to the sports
man and the general r e a  d e r. 

Among the interesting"' articles will be the following : 

CJJ HOW IT FEELS TO FLY 
The Wright Brothers, who built the first successful man-canying aeroplane and 

who hold the record for the longest and swiftest aerial journeys, will contri�ute an 
article on flying as a sport in which they will vividly describe the pleasure and 
sensations of flight. This will be the 6rst article from their pen which has ever 
been published in an American magazine. 

CJJ ICE BOATS 
CJJ LIGHT POWER BOATS OF LOW COST 
CJJ MOUNTAINEERING IN THE HIMALAYAS 
C]I THE STADIUM OF SYRACUSE UNIVERSITY 
CJJ THE MOUNTING OF BIRDS 
CJJ AUDUBON SOCIETIES AND THEIR WORK 
CJJ FISH DOCTORING 

There. will be no increase in price. Order at once of your newsdealer if you are not 
a regular subscriber. Price 10 Cents. 

M U N N  &, CO. 
Scientific Amerloan Office 36 1 

P U B LIS H E RS 
B roadway, N .  Y. 



We r e q u e s t  
m a n u fa c tu rers, 
i n  v e n t o r  s and 

A o t h e r s  needing 
special articles 
in rubber to send 
us descriptions of 
t h e  i r require
ments with draw
ings or w o  0 d 
models for esti
mates as to cost 
of producing in 
rubber. 

A full line of 
Mechanical Rub
ber G o  o d s  of 
every description. 

Vulcanizing Press for 
Rubber Specialties 

A Single Plate Mold. B Double Plate Mold. C Steam 
Spaces in Press Plates. D Hydraulic Pressure 

2000 Ibs. square Inch. 

NEW 
PACKING 

YORK BELTING & 
COMPANYt Ltd. 

91 & 93 Chambers Street, New York 

8 I All varieties nt lowest prices. Best Railroad 

'XJ:gkl&:3
d u:ftf1°�ra�I�;���C�?�t�� �a���: ca 0 S Sewing Machines, Bicycles. '1'001., etc. ,,;ave 

Money. Lists Free. CHICAGO SCALE Co., Chicago, lll. 

CRUDE  ASB ESTOS 
D I R ECT F R O M  M I  N E S  

I P R E P A R E D  
AS BESTOS F IBRE 
l o r  Man ulacturers use 

R. H .  M ARTIN,  
OFFICE, ST. PAU L B U I LD I N G  

220 B'way, New York. 

A W ATCHMAKER 
Bradley Polytechnic lostitute 

HOtr,l��l�� f,if����ent 
Formerly P:nsons Horol�iC!l.l Inst. 

Largest and nest Watcb Scbool 
ill America 

\Ve \V:t.tch 'Work, Jewelry, 
Clock \Vork, Optics. 

Bo:ud !l.nd 
moderate rates. 

. .  Responding to the C�l I " 
from the practical mechanic for a Breast DrIll that 
shall eclipse all eDsting Tools of the kind. we are 
llieased to introduce the " A • .T. W. � CO. " 
BREAST DRILL with Gear Locking DeVlce. 
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illl'Provement� added_ that are peculiar 
to Itself. PrIce. $a.50. 

A. J. WILKINSON & CO. llACIIINERY 
184-188 "-usbiugton Street, BOSTON, MASS. 

HALF DOLLAR TAP WRENCH 
worth twice its price i s  our No. 1�4, as  shown in  cut. 
It is made of steel, neatJy 
Hnisbed. and will hold auy 
tuol that can be put into it- � 
ttgf(\s l�a�lser�f ���lBBh:��: . 
round, square or ova]. 3 incbcs long. Price ;jOe. 

Send jar 232 paQe cata/oQ No. IS-B. 
TllE L. S. STAR]{ETT CO.t Athol, l'In8!1., U. So A. 

A M O N E Y  M A K E R  
HolJow Concrete BuildiDJZ Block51 
Best. Fastest. BimplesL, Cheapest 
Machine. 1"ully !'uarsnteed. 

T I::I E PET'1' Y J O H N  CO. 
615 N. 6th Street. Terre Haute. Ind. 

�\��'"it �t��M ®Y{J@IY�IL@ 
Toledo LJj IIiiiI Ohio,U. n 1 2 6 ::l! j;;: V u lcan Place 

be VUlcan Iron worKS co. 

Scientific AlIlerican 

Cadillac Model G-$2,OOO 
To the motorist whose ideal of a touring car 

finds expression in a plenitude of power, high 
speed capabilities and exclusiveness of appearance, 
Cadillac Model G appeals with peculiar 
force. This notable 
exam ple of 

engineering is the 

conceded leader among smart, 

high grade cars-a result of the quick 

appreciation that Model G possesses all the charac-

teristics of most exclusive types at a far smaller price. 

It is remarkable for its smooth and easy running, its flexi

bility and sensitive control, embodying every requisite that brings 

true motoring luxury. Its durability and mechanical superiority 

. are guaranteed by the name Cadillac. Capable of 50 miles per 

hour. Fully described in catalol! G 47. 
Also get our booklet No. 47 entitled 

"The Truth About the Automobile and What it Costs to Maintain One" 

giving valuable information on the low cost of maintaining the single cylin
der Cadillacs-Model T (four passengers ) ,  $1000, and Model S Runabout, 

$850. Both described in Catalog T 47. . 

FRIGTION DISK DRILL 
FOR LIGHT WOR K .  

nBS These Grent Advantages: 

The speed can be instantly ch:mged from 0 to 1 600 without 
stopping or shiftmg belts. Power sppl\ed can be �!"aduated 
�it���V�ts ':�:g:�:\v�a:d!�iu�h:c��:I��str. 
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83ving In drill breakage. @"' Send lor Drill Catalogue. 

W. F. & JNO. BARNES CO., 
Estllbllshed l!Wl. 

1999 Ruby Street, Rockford. Ill. 
GOES LIKE SIXTY $60 Sf:LLS LIKE SIXTY 

SELLS FOA SIXTY 
G I LSON 

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for a motor of unusual simplicity 
of construCi ion. wbich can easily be built by an amateur 
at small cost. It Is Intended for a hoat of about 24 feet 
over all and 4 feet 6 inches beam. drawing 18 incbes. and 
�e�
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AMERICAN SUPPLE>! ENT, No. 1202. Price 10 cents by 
mail. from tbis office. and from all newsdealers 

THE Nulite X"!°s Lamps 
For lIome, Store and Street 

We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, St.reet L'lmps, Etc. 100 Cnndle Power 
seven h01l1'S ONE CEl'T. No 
Wicks. No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 

.. Exduslve territory to good agents. @"'Write for catalogue and prices. 
Ch;�allo Solar Light Co. Dep •. G. Chicago 

This machine is the regub.r h:md mschme supplied 
with a power base, pinion, coumershaft, etc., 3nd 
csn be worked as sn ordinary power 
m3cbine or t..'lken from its base for 
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small room, Il1ustmted Cfu .. 'llogue
price lis� free on applicslion. 
TH E CURTIS & CURTIS C O .  

S Garden St., Bridgeport, Conn. 

Another exclusive four-cylinder 
car is Model H, $2500, de
scribed in Catalog H 47. 

Prices include pair of dash oi, 
lamps, tatl lamp, and horn. 

CADILLAC MOTOR CAR CO. 
Detroit, Michigan 
Member A. L. A. M. 

POWERS 
THAT ARE ADAPTED TO THE USES 
OF ALL CLASSES OF MECHAN ICS 

I. II.  C. GASOLINE ENI;INES 
are built on strong, simple lines. AI..'Cesslbihty of parts, perfect 
control :wd operat.ing economy are di�tinguishlllg features. These 
cbar:l.ct.eri:;tics make I. H. C. E'll�ineij unexcelled general 
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factory test. 
�������a\� �����b�e

o
r::JS�:[ionary) in 4, 6,8, 10, 12, 15 and 

20-horsc power. 
��������ri;3ii;ft �.lC�ol:'l�I�;�is Call on them or wri14 

the Home Office for csl:l.logs and parE:.ul:ns. 
INTEHNA1'IONAI, lIAH\'RSTEk COMPANY OF' AltIEIUCA. 

r.. ••• _ 1 5 lIanest;�nJ���\':n��,dthtel\go, 11 1  • ••••• 

JA G E R  
4-Cycle 

Marine 
Engines 

Skillfully desiJrned and well 
bUilt. Single Jever control, come 
bining' automatic carburettor 
with spa.rk advance. Develops 
wide speed range and reliability 
under most trying conditions 
Stzes a to60b. p. Send for catalog. 

CHAS. J. JAGER CO.  
Frankl in ,  cor.  Balterymarch St. 

Boslon . Mass. 

U S E  G R I N D STONES P 
[f so we Can SUPPlY you. All sizee 
Inounted and u n rn u u ll l ed, always 
kept in stOCk. R43member, we make a 
Bpecialtyof selecting stones for all spe
ciaL purposes. Se'nd for catalogue " I." 
The CLEVELAND STONE CO. 

2d Floor. Wi lshire. C leve land . O. 

ENGINEERS-IT'S FREE ! ���e
t

i:�h1�� 
Lions asked by Examining- Board of Steam and Electrical Eng'ineers-questions you must answer bef0re _you ('aD get a license. This valuable pamphlet is tbe index to 

S l'A NGEN B E RG' S STEAll1 A N D  E L EC T R I C A L  EN G I N E E lt ING 
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u
�leSc'£�I:,<;'\ �nii�: eeling, St. Louis Scbool of En!?i Deering, and E. W. Pratt, Master Mecbanic. Unq�estionably the most complete work ever publisbed and an absolute authorIty o� .all SUbjects T�lating to Steam and Electrical Engineering. Only wor:k contallllng ),035 QuestIOns and Answers on every branch of en�ineertng-. Wrttten by practical wen for practical men in an easy simple style so anyone can understand it. 6i2 pages j 648 illustrations; over 200 pap:es on electricity. 'l'reats on Gas and Gasoline Engines, Stationary and Locomotive Engineering, Compressed Ail', Refrigeration and Hydraulic Rlevators. Students and experienced enldneerB and mechanics Bhonld have this book. Wrtte at once tor I'BBlll 26-page "Pamphlet that tell8 all about It. 

lEO. I. ZELLER BOOK CO., 4469 W .  Belle Place, St. Louis, Mo. 
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RANCH LIFE IN THE WEST 
Still!!!lf;:::Y 

F��e 
Cl\.���:._r.no�.:t 

oFif80 
and 

Views and Map Free. 
A new hook haB been published describing rancb life 

in the west. There Is an enOrmous demand for the 
volume-truly, everybody wants it. Reads lik.e fiction. 
yet absolutely true. It describes big ranches. tells how 
farmers and ranchmeu are ama-ssing huge fortunes and 
shows how new Citizens may do likeWise. 

The book gives the government land and mining 
laws, tish and game laws. to�ether with a late county 
map of Colorado. Contains 100 phow-enlITavings of 
farm and ranch views. cowboy Hfe, etc. Editions cost $2.000 to issue. 
bi��YJ ���r�t�£
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t 
�ta?ga���n���tab�fs��d Ioo;l) we will send you tbe above described ranch book 

and our famous montbly magazine a whole year, all for 
only 3Oc. cash or posta!'e stamps. Clubs of tbree and 
three books, 70c., five for $1.00. Money back if not more 
tban pleased. OUI' ma2'azine prints views of scenery. 
storIes of adventure and sketches and tells all about the 
west. Act quick . •  end tOday, "Address, Ranch Life .llagazine, Block 137. Denver, Volorado. 

Price 

Reliable 
Dayton 

Motor 
Car 

Foremost motor car to-<lay-adopts 
the efficient practices of standard 
motor car construction and elimi
nates the expensive features. A car 
which knows no season limits. 
Equally adapted for cily or country 
-solid rubber tires and large wheels. 
Your money's worth in service 
for both first cost and up-keep • 

Ca t a log [se n t  on req u es t .  

RELIABLE DAYTON MOTOR CAR CO. 
Dept. 27, Chicago, 111. 

Eureka Motor Buggy 
Not a macbine that goes 

to pieces in a season j but 
built to endure ; With one-
�;��;;: ;g����b�r::.
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Climb bills. go througb 
���gs. 
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bour. The Eureka 
Has Never Failed 

High class equipment-powerful engine-douhle driVe
roller bearing axles. Get our testi monials, guarantee, 
catalog flnd special proposit.ion to agents. 
EU�EKA MOTO� BUGGY CO., Dept. D, ST. LOUIS, MO. 

RUNNING WATER IN COUNTRY HOUSES 
Every country resident, if there's n stn.>n.m on his land 

���v:�ie�c�'�:��Di i�vb�r b�'l�n�i!n�il��
e
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of band pumping. Simply install � 

N IAGARA HYDRAULIC RAM 
Works day and night without attention, and 
doesn't get out of order. Better th:m a gasolme 
engine or windmill. Send for booklet AA and 
estimate. 

NlA.G� IlYDRAULIC ENGINE CO. 
140 Nalisan St., N. Y. }�aetorl, Chester, Fa. 

i.m:i2�� 
Reliable, Reversible, Two Cycle. 
rrwo and Tbree Port. Guaranteed 
for one year. �imple and easy to 
operate. Our io'ree Catalog A3 is 
worth your having. 

Send 10 cents in stamps for our 
oook entitled " Ignition, Vaporizo .. 
tion, Installation and Operation 
of a Casoline Motor." 
C O "  D etroit, lllich 

Any one can Play any Guitar .. 
WITH IT IN 1 0  M I N UTES _ 

Write ALBERT PIETSCH 
605 Cedar S.t.. Milwaukee. Wis. 

T H E  E U R E K A  C L I P  
The most useful article eV{l:r invented 

for tbe pUl'pose. IndisQPnsable to Law
yers, Editors. Students: Bunkers, Insur
ance CompanieEl and business men gen
eral1y. Book marker and paPEr clip. 
Does not mutilnte the paper. Can he 
used repeatedly. In boxes of 100 for 25c. 
1.'0 be bad'of a11 bookse]}�rs. stationers 
�nd nOllon dealers. or bV mail on receipt 
of price. Sample card, bymall,free. Man-
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$40 M OTO RCYC L E  
We have the largest lioe of Ne\v 
and used Motor Cycles, Palts &lid 
Supplies in t.be country, at the 
lowest. prices. Every m .!l  c h i  n e 
guaranteed. We are the brgest 
and ollly e:rclusive Motorcycle 
House in the world. Send for our 
1908 Catalog. Repairs a speci31ty. 

FREEMAN PIPE CO.,  Dept. 1 8 ,  Kalamazoo, MIch. _lV8RI(AT(S5:�: 
I ANYlHINfi s.::::u 

IS-a. 5, C LINTON .\: 
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